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PREFACE

This publication is intended for the customer engineer who
maintains the IBM 3725 Models 1 and 2 Communication Controllers
and the IBM 3726 Communication Controller Expansion. It
complements the 372573726 Maintenance Information Manual (MIM)
Part 1, Volumes 1 and 2, (SY33-2018) and the part-numbered IBM
372573726 MIM Part 2 by describing the Diagnostic Programs used
with the IBM 3725/3726.

The reader should be trained on the IBM 372573726, and have an
understanding of telecommunications and modems. The
Introduction to the IBM 3725 Communication Controller,
GA33-0010, is a prerequisite publication.

The 3725 Communication Controller, Operating Guide, GA33-0014
and the 3725 Communication Controller, Problem Determination and
Extended Services, GA33-0014 are corequisite manuals that
provide the procedures available for operating the communication

controller.

SUMMARY OF CONTENTS
Chapter 1. Diagnostic Programs
Chapter 2. CCU Diagnostics
Chapter 3. IOCB Diagnostics
Chapter 4. CA Diagnostics
Chapter 5. TSS Diagnostics

Chapter 6. M0SS Diagnostics
Chapter 7. TRSS Diagnostics

Abbreviations and Glossary

A set of separators (5Y33-2028) is available.
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CHAPTER 1. DIAGNOSTIC PROGRAMS

WARNING When you are running the diagnostic programs,
the customer cannot use the 3725.

The diagnostic programs are run to detect solid failures caused
by the harduware in the 3725, and to isolate the field
replaceable unit that caused the failure. They are also run
after a repair is performed to check that the controller is
working correctly. Diagnostics must be run before and after an
EC or an MES is installed.

Only the channel adapters, scanners, and telecommunication lines
defined in the 372573726 configuration data file are tested.

Run the CDF 'verify' option when you suspect a discrepancy
between the machine configuration and the CDF (see page 2-401 of
the MIM Part 1).

A repair action code (RAC) is displayed on the console screen
when a diagnostic program detects a failure. Refer to MIM Part
2 for handling this RAC.

Repair: With the exception of the 3727 console and the diskette
drive, all repairs are performed with the 3725 offline.

Diagnostics consist of:

1. Channel adapter OLTs stored in the host, and the OLT
responder stored on the service diskette.

2. ST370, NST-2, and ST4300 (system tests). For details, see
page 2-160 of the MIM Part 1.

3. IML checkout programs stored in read-only storage (R0S).
For details of these programs, see "Initialization™ in
Chapter 6 of the MIM Part 1.

4. Offline diagnostics stored on the service diskette.

OLIS (1) (2)

] TSS/TRSS
LAB position 8 g 1
A LESP lFES ILICs_j
CSsS - -
(Up to) . .
. and/or .
CA - L]
— - = 1 -~ =} Rings
TRM TICs — (only LAB—C
LAB position 3 ~  pos. 3—8)
cCcuU CLAB2/CL2B2 . . .
Lines
CSP |FES |LICs |~ (One CSP for LAB—A)
CLABl/CL2B (3) — (TWo CSPs for LAB—B)
MOSS
Diskette
3) (3) (4)
Figure 1-1. Diagnostic Testing Sequence
N N4 N4 g AN



OFFLINE DIAGNOSTICS

Once the MOSS is initialized with its microcode, the offline
diagnostics can be run and the isolation of a failing FRU can
start.

The offline diagnostics are monitored by the diagnostic control
monitor and the command processor. ’

DIAGNOSTIC CONTROL MONITOR (DCM)

The diagnostic control monitor is loaded by selecting 'D' from
the primary menu of the service diskette. It automatically
restricts the diagnostic testing to an element defined in the
configuration data file (CDF).

Communication with the DCM is through the 3727 console. The DCM
allows diagnostic program selection and choice of options within
the selection. It sends your commands to the command processor,
and displays diagnostic results on the console.

COMMAND PROCESSOR (CP)

The command processor is loaded in the 3725 subsystem where the
selected diagnostic is to be run. It passes on the diagnostic
commands such as 'start routine' and 'restart on error'. It
also reports diagnostic events back to the DCM; these events can
be routine end, routine service request, and diagnostic results.

DIAGNOSTIC CONTROL FACILITIES (DCF)
The DCM and the CP together provide a set of facilities for
running the diagnostics, which are collectively referred to as
the diagnostic control facilities (DCF) throughout this manual.
The following figure shows the diagnostic architecture. Arrous

indicate logical communication between elements.

DCF Architecture

CSS TSS/TRSS
CA CSP/TRM Processor FES — Lines
- and LICs |—
CP In CSP/TRM
IFTs in CSP Storage <P or TICs — Rings
CCU A
MOSS
IFTS Alternate
IFTs ({—1=> COnsole
<> < > Primary
console
A (& 2] control
0 Panel
v < >Diskette
CP In MOSS <> -DCM
-Cp
CP in CCU <—> DCM -all diagnostics
-CDF
CCU Processor MOSS Processor

| Figure 1-2. DCF Architecture
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DIAGNOSTIC STRUCTURE

DIAGNOSTIC RUNNING S

S : ,?
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The offline diagnostics are arranged in groups, internal
functional tests (IFTs), sections, and routines.

A group is a set of IFTs that tests a 3725 subsystem (the TSS
group for example).

IFTs are often divided into sections that can be loaded and
executed one at a time.

A section is a set of routines that tests a particular adapter,
or a component of a subsystem.

The shortest executable test is the routine.

Diag Name |IFT| Residence Run In
cCu (2) A-F|Disk MOSS + CCU
CA IFT(4) L |{Disk CcCcu

CA OLT(6) M |Disk + Host| CCU + Host
RDV(3) I [Disk ccu
I0OCB(3) J |R0OS + Disk CCU + CSP
CSP ROS + Disk CcsP

FES(5) P |Disk cSP

LIC(5) Q [Disk CSP

ICC(5) R |Disk CSP

MPC ROS + Disk MOSS
MCC/MPC ROS + Disk MOSS
CCA/EIA Disk MOSS
TRACT7) T |Disk TRA

¥ The diagnostic group number is shown in parentheses.

includes all IFTs.

EQUENCE

Group 1

Testing the 3725 with the off-line diagnostics assumes that M0SS
and scanner IML

diagnostics'

is possible.
is selected,

When the option
testing starts from the smallest

element in a subsystem, and builds up step by step on error-free

elements until a subsystem is completely tested.

diagnostics then continue with the other subsystems until the
3725 is completely tested.

The diagnostic running sequence must be followed.

sure when selecting a diagnostic group,

preceding testing works perfectly.
the diagnostic may be of no value,

The running sequence starts from:

. Group 2 to group 7
U IFT A to Z,

. Section A to Z,

within a group

within an IFT

. Routine 01 to FF, within a section

If not,
or worse,

You must be
or routine that the
the results given by
misleading.

For IFTs, sections, and routines available within a diagnostic
group, refer to the diagnostic group descriptions that follou.



DIAGNOSTIC IDENTIFICATION

The identification contains the IFT number,
and the routine number as follows:

BlJ

0

1

For specific IFT,

section, or routine selection,

the section number,

IFT Number

J ISS— Routine Number

section Number

see 1-9.

Run Sequence

Mode of Control

IFTs (See note 1)

MOSS

(See Note 2)

ccu

DCF

MIOC direct op

MIOC indirect op

Basic instruction

Full instruction

Full storage test

Branch test/address compare

I0C BUS

DCF

RDV

TRMs

I0C bus

(For details see Chapter 3)
CSPs (RO0S)

CA

DCF

Channel adapter

1SS

DCF

CSPs (ROS)
FES
LIC
ICcC

CA OLTs

DCF in machine
OLTs in Host

OLT Responder
(For details see Chapter %)

TRSS

DCF

TRM
TICs
(For details see Chapter 7)

Notes:

1. For IFT running time,

in this chapter.

sea each diagnostic group description

2. MOSS diagnostics are not part of the offline diagnostics.
The MOSS is diagnosed while running:

. MOSS IML using the service diskette and the Function
Select suwitch on Maintenance.

. MOSS IML using the controller diskette and the Function

Select switch on Normal or M0OSS IML.

This second

diagnostic is a subset of the first.

For details of M0OSS IML differences,

see Chapter 6 in

MIM Part 1 and Chapter 6 in this manual.

Chapter 1.

Diagnostic Programs 1-5
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HOW TO RUN OFFLINE DIAGNOSTICS

The DCF can be selected from the control panel or from the
operator console. The way in which diagnostics are selected
does not affect their running.

Warning: Before entering the following procedure, set all
channel adapters 'disabled" and wait for ‘all channel adapter
disabled® (green light) on.

Procedure:
1. Mount the service diskette on the diskette drive.

2. Set the Function Select switch on the control panel to
'Maintenance'.

3. Press the Power ON Reset switch even though the 3725 is
already powered on.

Note: When the service diskette is mounted, and the function
select switch is in NORMAL position, attempts to initialize the
3725 result in a MOSS IML exception.

Resulting Screens: If starting from power-off, or if previous
diagnostic runs have not needed the 'CCU Initialization' phase,
the following screen is displayed:

D:DIAGNOSTICS
E:ERROR LOG

SERVICE-MODE CCU INTERRUPTS DISABLED

SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START T:TERMINATE
RS:CCU RESET




If previous diagnostic runs have needed the 'CCU Initialization'
phase, the following screen is displaved:

PROCESS STOP-CCU-CHK SERVICE-MODE
BYP-ADP-CHK
D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM §ST:CCU START T:TERMINATE
E:ERROR LOG RS:CCU RESET
===>
Enter 'D'

Depending on whether one (or more) of the channel adapter
interfaces is enabled, one of the following screens (diagnostic
request menu) is displaved:

1. No Channel Adapter Interface Enabled:

PROCESS STOP-CCU-CHK SERVICE-MODE
BYP-ADP-CHK
D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START  T:TERMINATE
E:ERROR LOG RS:CCU RESET
DIAG |ADP# |LINE
1 ALL
2 ccu
3 I10CB
4 CA |1-> 6'
5 1TSS |1->16]0->31
6 OLT [1-> 6]
7 TRSS|6->16]1->6
AND DIAG - RUN INIT

OPT = Y IF MODIFY
OPTION REQUIRED

ENTER REQUEST ACCORDING TO THE DIAG MENU

DIAG==> ADP#==> LINE==> OPT==> N
===>

Chapter 1. Diagnostic Programs 1-7
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2. One or More Channel Adapter Interfaces Enabled:

PROCESS STOP-CCU-CHK SERVICE-MODE
BYP-ADP-CHK
D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START  T:TERMINATE
E:ERROR LOG RS:CCU RESET
DIAG |ADP# |LINE
1 ALL
2 ccu
3 I0CB
G CA |1-> 6]
5 1S5S |[1->16]0->31
6 OLT |1-> 6]
7 TRSS|6->1611->4
AND DIAG - RUN INIT

OPT = Y IF MODIFY
OPTION REQUIRED CAUTION: CA INTERFACE(S) ENABLED: A B

ENTER REQUEST ACCORDING TO THE DIAG MENU

DIAG==> ADP#== LINE==> OPT==> N
===>

4

Harning: The 3725 may be operational; stop the 3725 correctly
before starting the diagnostics.



SELECTING FROM DIAGNOSTIC REQUEST MENU

. Select from the menu the parameters you wish to enter on the
selection line. Move the cursor from its initial position
(DIAG==>) to the next after each parameter is entered. To
skip a parameter entry, press the -->| key.

o Press SEND to execute the request.

. Read what the DCM displays in the work area, and proceed
with the next action according to the displayed menu or
message.

specific Selection

Any IFT, section, or routine can be specifically selected in the
diagnostic selection area (DIAG==>). Examples:

1. To select the FES IFT P, enter:
DIAG==> P

2. To select section A of FES IFT P, enter:
DIAG==> PA

3. To select routine 10 of section A of FES IFT P, enter:
DIAG==> PA10

Note: The manual routines are skipped during normal running of
requests. You must specifically select such routines.

PROCESS STOP-CCU-CHK SERVICE-MODE
BYP-ADP-CHK
D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START  T:TERMINATE
E:ERROR LOG RS:CCU RESET
DIAG |ADP# |LINE
1 ALL
2 CCU
3 10CB
4 CA |1-> 6]
5 7SS |1->16[0->31
6 OLT [1-> 6]
7 TRSS|6->16[1->4
AND DIAG - RUN INIT
| OPT = Y IF MODIFY
OPTION REQUIRED
ENTER REQUEST ACCORDING TO THE DIAG MENU
DIAG==> PA10 ADP§==> 1 LINE==> 20 OPT==> N
===> .

On this screen, the routine PAl10 is selected. It will run on
line address 20 (LINE==>20) of scanner number 1 (ADP§1).

Chapter 1. Diagnostic Programs 1-9
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The menus available in the diagnostic mode are as follous:

. Di

agnostic

. Diagnostic

. Diagnostic

° Di

agnostic

request

message

selection modify

execution modify

The following figure shows which action on the console causes
menu switching.

To stop a diagnostic program that is running,

key.

press the ATTN

Wait for the control program to receive the break caused by the
ATTN key, and to stop the diagnostic (up to 3 minutes).

D ] Requast Complete
|| —
—v—y v
Diag Diag
r—>| Request The —> |Hessage = C >
Menu selected Menu
diagnostic !
lﬂod Parameter is running RXX or A
4
selection Go A, R
Modify <
Menu }'1 7
L——T- Go [Execution
Modify —> |Modify
Options [—gnenu -_C =
—
-———-—_—-A—
ATTN ———-—J
<
Figure 1-3. Diagnostic Running Procedure
- S N o ~



USE OF CCU FUNCTIONS WITH DIAGNOSTICS

When running CCU diagnostics (IFTs A, B, C, D, E, and F), you
cannot always use the CCU functions. If vou try to use them
when they are not allowed, the diagnostic menu displays: CCU
FNCTN BARRED.

If you request "RUN ALL', you may use the CCU functions only
after IFTs A, B, C, D, E, F, I, and J have been run.

When running 7SS diagnostics (IFT P, Q, and R) the CCU is not
used as a processor.

Only the last 2K of CCU storage is used as 'scanner mailbox' for
data exchange between the DCM in the M0SS and the CP-and-IFTs in
the TSS. There is no need to use the CCU functions when running
TSS diagnhostics, except if you wish to display the '"scanner
mailbox"'. Setting an address compare, for example, has no
meaning.

All CCU functions should be used only when running IFTs I, L, or
M. All CCU functions except Branch Trace may also be used when
running IFT J.

Instruction stepping is not supported by the DCF.

D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START T:TERMINATE
E:ERROR LOG RS:CCU RESET CCU FNCTN
1 ADDRESS COMPARE| - SELECT A SYSTEM CONTROL FUNCTION (1 TO 12) ==> 11
2 BRANCH TRACE 1 = SET I-STEP
3 DISPLAY/ALTER 2 = RESET I-STEP
4 DISPLAY LONG 3 = CCU LVL3 INTERRUPT
5 SYSTEM CONTROL % = CCU CHECK RESET
6 DATA EXCHANGE 5 = SET BYPASS CCU CHECK
7 AC/BT PARAM 6 = RESET BYPASS CCU CHECK
8 CANCEL AC 7 = SET ADAPTER CHECK STOP
9 CANCEL BT 8 = RESET ADAPTER CHECK STOP
10 CH ADAPT STATE 9 = RESET I0OC
11 RESET CCU/LSSD 10= RESERVED
11= MOSS ONLINE
12= MOSS OFFLINE
PF3:CCU START
REQUEST IGNORED
===>
RESTRICTIONS

1. Using CCU functions 10 (CH ADAPT STATE) or 11 (RESET
CCU/LSSD) may lead to unpredictable results.

2. In CCU function 5 (SYSTEM CONTROL), using function 3 (CCU
LVL31£NTERRUPT) or 9 (RESET I0C) may lead to unpredictable
results.

To use address compare and branch trace, the CCU must first be

initialized. The setting of these two functions remains active

ia lﬁgg)as the CCU is not reinitialized (indicated by "RESET' on
e .

Note: For branch trace, local store X'7D' must contain X'10000'
(address of the branch trace buffer), and local store X'7C' must
contain X'6000' (length of branch trace buffer). Check the
local stores for these values, and set them to the correct
values when required.

Chapter 1. Diagnostic Programs 1-11
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Proceed as followus:

° Enter your diagnostic request

. Enter G if an option is requested.

. Press the ATTN key to initiate a break.

If the request is "RUN ALL', do not press the ATTN key
before the routine IA0l appears on the screen.

L After a short wait, you receive the "BREAK RECEIVED'
message.

The CCU is now initialized.

° Enter the CCU function application by pressing the CCU key,
then select the specific CCU function.

. Return to the DCF application by pressing the CCU FNCTN key
again, then enter G (for go).

L You will regain control after an address compare has
occurred. The following frame is displayed:

DCF Display on CCU Stop Address Compare

You may now use the CCU functions (use the CCU key to enter and
to return to the DCF application).

D:DIAGNOSTICS
E:ERROR LOG

A ABORT ROUTINE
C CANCEL REQUEST

RX..X REPLY:
ENTER R
FOLLOWED BY X..X
(IFT MESSAGE),
THEN PRESS SEND.
(REPLY MAY BE A
NULL STRING)

===>

PROCESS STOP-CCU-
STOP-AC BYP-ADP~-

CHK SERVICE-MODE AC HIT LAR:...... OP:.... C
CHK IAR:...... ILVL:. Z

SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START T:TERMINATE
RS:CCU RESET

REQUEST: .... . DIAG RUNNING
OPTIONS: S NW Cl R1 ROUTINE ....
REQUESTED CCU STOP OCCURRED.

ENTER REQUEST ACCORDING TO THE DIAG MENU
==>




RESUMING DCF PROCESSING

To resume DCF processing requires two steps: START CCU, then
restart the DCF.

Note: The second step (restart the DCF) is possible only when
the CCU enters the run mode (see second line of MSA). One or
several subsequent START CCU may be needed to move the CCU
status to run mode, depending on the AC stop occurrences.

Any attempts to restart the DCF when the CCU is in STOP-AC mode
may lead to unpredictable results.

1. Start the CCU by entering '"ST' as follous:

PROCESS STOP-CCU-CHK SERVICE-MODE AC

RUN BYP-ADP-CHK

D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START T:TERMINATE

E:ERROR LOG RS:CCU RESET

A ABORT ROUTINE
C CANCEL REQUEST

RX..X REPLY:
ENTER R
FOLLOWED BY X..X
(IFT MESSAGE), REQUEST: .... . DIAG RUNNING
THEN PRESS SEND. OPTIONS: S NW C1 R1 ROUTINE ....

(REPLY MAY BE A REQUESTED CCU STOP OCCURRED.
NULL STRING)
ENTER REQUEST ACCORDING TO THE DIAG MENU
==>
===> ST START COMPLETED
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2. Restart the DCF by entering 'R' (continue), 'A' (abort), or
'C' (cancel):

PROCESS STOP-CCU-CHK SERVICE-MODE AC
RUN BYP-ADP-CHK
D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START T:TERMINATE
E:ERROR LOG RS:CCU RESET
A ABORT ROUTINE
C CANCEL REQUEST
RX..X REPLY:
ENTER R
FOLLOWED BY X..X
(IFT MESSAGE), REQUEST: .... . DIAG RUNNING
THEN PRESS SEND. OPTIONS: S NW Cl R1 ROUTINE ....
(REPLY MAY BE A REQUESTED CCU STOP OCCURRED.
NULL STRING)
ENTEE REQUEST ACCORDING TO THE DIAG MENU
==>
===> START COMPLETED




DIAGNOSTIC MENU DESCRIPTION

DIAGNOSTIC REQUEST MENU

This screen is presented after you enter 'D' on service diskette
primary menu display (for initial screen, see "How to Run
Offline Diagnostics™ earlier in this chapter).

PROCESS STOP-CCU-CHKSERVICE MODE
BYP-ADP-CHK
D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START  T:TERMINATE
E:ERROR LOG RS:CCU RESET
DIAG |ADP# |LINE
1 ALL
2 CCU
3 IOCB
6 CA |1-> 6]
5 1TSS |1->16]0->31
6 OLT |1-> 6|
7 TRSS|6->16]1->4
AND DIAG - RUN INIT

OPT = Y IF MODIFY
OPTION REQUIRED

ENTER REQUEST ACCORDING TO THE DIAG MENU

DIAG==> ADP&==> LINE==> OPT==> N
===>

Selection example:
DIAG==> 5 ADP&==> 7 LINE==> 16¢ OPT==>Y

In this example, the TSS diagnostic group is selected (5), and
tests line 14 of scanner 7. The modify option is requested.

1 ALL

The object of this selection is to run the diagnostics
without manual intervention.

It causes the offline diagnostics to run in the
mandatory sequence. The console screen shows the
progress of the diagnostic by updating the DIAG STATUS
AREA every time a new routine is entered. Channel
adapters, scanners, and telecommunication lines are
all tested in turn if present in the 3725 CDF.

The OLTs and the manual routines are not run when ALL
is selected. This selection provides a quick check
that the communication controller is working.

2 Cccu

To run the CCU diagnostics.
3 I0CB
To run the redrive and the IOCB diagnostics.
4 CA I11-> 6]
You may select a channel adapter in the range given.

If vyou do not select a channel adapter, all are tested
in turn up to the last one defined in the 3725 CDF.
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TSS |1->16]

When DIAG 5 is entered with no further parameters, all
the lines on every scanner are tested if defined in
the 3725 CDF. You may test all the lines attached to
a scanner, or one line only on a particular scanner.
For detailed information and line testing
possibilities, see Chapter 5.

oLY [1-> 6]

This selection loads the channel adapter responder
program into CCU storage, and responds to the requests
of the host OLTs. You must select a channel adapter
defined in the 372573726 CDF.

TRSS[1->16]

This selection allows you to test the TRA (TRM and TIC
cards). If a TIC number (1 to 4) is selected, only
the TRM and the corresponding TIC card are tested. If
no TIC number is specified, all TIC cards are tested.

Press the Y (yes) key to display the modify menu. The
default option is N (no); it means that SELECTION
MODIFY MENU is not requested.

Default options are:

S (stop on first error)

NW (no wait before execution of each routine)
Cl (cycle = 1)

R1 (execute each routine once)

A diagnostic may require you to enter parameters. The
request is displayed on the message line. This
requires a full reply: You must not reply with a null
:n};y or "R'" only, but with 'R' and the parameters as
ollows:

ENTER LEVEL YOU WANT: 01, 02, 03, 04, 05

Reply R02 if you want to run the routine on CCU
interrupt level 2.

A diagnostic may also require you to follow a manual
intervention associated with troubleshooting (the associated
procedure is provided in the MIM Part 2).

Example:

RECONNECT RDV3 THEN PRESS SEND

The jumper placed on redrive card number 3 must first be

removed,

then the SEND key must be pressed.



DIAGNOSTIC SELECTION MODIFY MENU

This is the screen presented after DIAG REQUEST MENU when the
MOD field has been updated to the Y value, and before the
selected diagnostic has been started.

PROCESS STOP-CCU-CHK SERVICE-MODE
BYP-ADP-CHK
D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START T:TERMINATE
E:ERROR LOG RS:CCU RESET
G GO
C CANCEL REQUEST
M MODIFY OPTIONS:
S/LS/AL/ALS/B/DM
NW/7W
C1/CNNN/C REQUEST: PB DIAG - RUN INIT
R1/RNNN OPTIONS: S NW C1 R1
ENTER REQUEST ACCORDING TO THE DIAG MENU
==> M DM KW
===>

DIAGNOSTIC EXECUTION MODIFY MENU

This is the screen presented after the ATTN key has been hit
during the running of the diagnostic, and when the break has
been received by the control program.

PROCESS STOP-CCU-CHK SERVICE-MODE
BYP-ADP-CHK
D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START T:TERMINATE
E:ERROR LOG RS:CCU RESET
A ABORT ROUTINE
G GO
C CANCEL REQUEST
R RERUN REQUEST
M MODIFY OPTIONS:
S/LS/AL/ALS/B/DM
NW/7W
C1/CNNN/C REQUEST: TSS 1 TSS DIAG RUNNING
R1/RNNN OPTIONS: S NW C1 R1 ROUTINE PAO4 ADP 01
BREAK RECEIVED
ENTE% REQUEST ACCORDING TO THE DIAG MENU
==>
z==>

The modify options are separated by a slash (/) on each line of
the menu. This means that on a given line, the options are
mutually exclusive. However, you may select several options,
one per line of the menu.
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If you select more than one option for the same line, only the
last one is accepted; if you do not select any option, the
initial values are:

S

NW
C1
R1

To change options, you must enter the following:

l IR, Space required
--------- Space required
M is required

To leave the modify option (M), enter any command (A, C, G, or
R). The request is executed.

) STOP ON FIRST ERROR
This is the default option.

The diagnostic request is executed. On detection of
the first error, testing stops and the error
information is displayed.

You may then use any command of the execution modify
menu to:

. Abort the routine and continue the request from
the next routine

Continue the request

Cancel the request

Rerun the request from the beginning

Modify the 'stop' option to another, or add any
compatible option.

If you choose to continue the request by typing G
(go), the request continues from the error until a
second error is detected; at that time the error is
displayed and the request stops again.

LS LOOP ON FIRST ERROR WITH STOP

The diagnostic request is executed until the first
error is detected. The DCF then displays this error
and stops. Entering 6 (go) causes the DCF to loop on
the error, and to stop and display when the same error
is detected again.

The loop is maintained on this error display whether
the error which initiated the loop remains or not. If
a new error appears inside the loop, it is displayed
as N ERC (new ERC) and N RAC (new RAC); but even then
the loop is maintained on the first error detected.

At each display stop, yvou may enter one of the
commands of the 'execution modify' menu to:

J Abort the routine

. Continue the loop

. Cancel the request

. Rerun the request

. Modify the LS option, or add any compatible option
AL AUTOMATIC LOOP ON ERROR

The diagnostic request is executed until the first

) A O N 2 U A S A



error is detected. The DCF displays this error and
starts looping automatically on the error. The loop
is maintained on this error whether the error which
initiated the loop remains or not. If a new error
appears inside the loop, it is displayed as N ERC (new
ERC) and N RAC (new RAC), but even then, the loop is
maintained on the first error detected.

As there is no stop once the loop has been initiated
vou have no other way to regain control than to press
the ATTN key. The message BREAK RECEIVED then
appears. The request is stopped and you may use one
of the commands of the 'execution modify' menu:

Abort routine

Go

Cancel request
Rerun request

Modify options

For example, you can modify the AL option to the S
option, then enter G (go). The request continues
to completion or until an error is detected and
displayed.

ALS AUTOMATIC LOOP ON ERROR WITH NEW ERROR STOP

The diagnostic request is executed until the first
error is detected. The DCF displays this error and
begins to loop automatically on the error. The loop
is maintained on this error display, whether the error
that initiated the loop remains or not. If a new
error appears inside the loop, it is displayed as N
ERC (new ERC) and N RAC (new RAC); the DCF stops on
this display.

You may now enter any command of the "execution
modify' menu.

For example:
. Go restarts the loop (ALS option still active)

o M S changes the ALS option to the stop on error
option; entering 'go' then causes the DCF to
continue the request sequentially to completion or
until the next error is detected and displayed.

If no N ERC or N RAC occurs (no new error detected
during the loop), there is no other way for you to
regain control other than by pressing the ATTN
key. The message BREAK RECEIVED appears, the
request is stopped, and you may then enter any
command of the 'execution modify' menu:

Abort routine

Go

Cancel request
Rerun request

Modi fy options

For example, you can "modify' the ALS option
to the S option, then enter G (go). The
request continues until 'request complete' is
displayed, or until an error is detected and
displayed.

B BYPASS ERROR STOPS

The diagnostic request is executed until an error is
detected. On detection of the error, the DCF displays
the error information; testing then resumes
automatically until another error is detected or until
the request is complete. Every error detected is
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displayed in this way. You have no other way to
raegain control before the end of the request other
than to press the ATTN key.

The message BREAK RECEIVED appears, the request is
stopped, and you may then enter any command of the
'execution modify' menu:

Abort routine
Go

Cancel request
Rerun request
Modify options

DISPLAY MULTIPLE ERRORS

® ® 6 00

The diagnostic request is executed until an error is
detected. On detection of the error, the DCF displays
the error information, aborts the routine, and
automatically starts the next routine. In this way,
only the first error detected in each routine is
displayed. Execution then continues automatically
until the request is complete. You have no other way
to regain control before the end of the request other
than to press the ATTN key.

The message 'break received' appears, the request is
stopped, and you may then enter any command of the
'execution modify' menu:

Abort routine
Go

Cancel request
Rerun request
Modify options

® & 000

WAIT BEFORE EXECUTION OF EACH ROUTINE

The execution of the diagnostic request stops before
each routine. Entering G starts the next routine in
sequence.

The message ROUTINE READY TO START is displayed and
you may use any command of the 'execution modify'
menu.

NO WAIT BEFORE EXECUTION OF EACH ROUTINE

This is the default option. It cancels the W option,

and allows the request to execute without a stop
before routine execution.

CYCLE ON REQUEST

The DCM executes the entire request, and then
automatically restarts it.

This "cycle' on the entire request continues
indefinitely unless you press the ATTN key and change
the option to Cl.

CYCLE =1

This is the default option.

The request is executed once, and ends with the
REQUEST COMPLETE message.

CYCLE nnn TIMES (1 € nnn £ 255)

The request is executed nnn times.



COMMANDS

R1/Rnnn
RNANN

R1

After nnn cycles, the request ends and the message
REQUEST COMPLETE is displayed.

REPEAT EACH ROUTINE nnn TIMES

Each routine is executed nnn times (1 < nnn £ 255)
before the next routine is executed.

REPEAT EACH ROUTINE ONCE

This is the default option. Each routine is executed
once.

If you have selected Rnnn and want to return to the
default option, modify Rnnn to Rl.

ABORT GO CANCEL RERUN

A

ABORT ROUTINE

The current routine is aborted. The next routine in
sequence is entered, or the request is complete if the
abort occurred on the last routine.

GO0 (Selection Modify Menu)

After your request is entered on the screen, GO starts
the execution.

GO0 (Execution Modify Menu)

After your request is entered on the screen, GO
resumes the execution.

CANCEL

The current request is canceled, allowing a neuw
request. The current set of options is reset.

RERUN

The diagnostic request is restarted from the
beginning. The current set of options is not changed.
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DIAGNOSTIC WORK AREA DESCRIPTION

COMMON INFORMATION

Common and detailed diagnostic information is available on the
diagnostic screens.

The common information area is permanently updated, depending on
the monitoring of the IFT diagnostic runs. The following screen
is presented after an error has been found by the diagnostic,
and the selected option is stop on error (with or without the
loop option). This screen is an example, and should not be used
for troubleshooting.

PROCESS STOP-CCU-
BYP-ADP-

D:DIAGNOSTICS
E:ERRCR LOG

A ABORT ROUTINE

G GO

C CANCEL REQUEST
R RERUN REQUEST

™M MODIFY OPTIONS:

S/LS/AL/ALS/B/DM
NW/W

Cl/CHNNN/C
R1/RNNN

T COMMAND BARRED
CCU FNCTN BARRED

CHK SERVICE-MODE
CHK

SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START T:TERMINATE
RS:CCU RESET

2656 36 36 3 36 3 X 3 3 X X % 36 3% %
* RAC 185 *
¥ ADDR 02 20 ¥ ERR BIT 0001

¥ ERC QBO10611 x ERROR COUNT 00001
3636 3 3 6 3% 3 2 2 X 2 K K X % %

START 00:10:57 STOP 00:11:06
REQUEST: TSS 1 TSS DIAG RUNNING
OPTIONS: S NW C1 R1 ROUTINE QBO1 ADP 03 L 20

LINE AD 052
%% ERROR FOUND %

ENTEg REQUEST ACCORDING TO THE DIAG MENU
==>

el ‘\\\

o
TN
4

g

ADDR: Indicates the logical address of the failing element
in the controller. The first two digits give the CA,
RDV, or scanner number; The second two digits give the
line address, if any. MIM Part 2 defines the ADDR
field in the RAC index tables.

CE REPLY AREA: Initial request, command, answer to diagnostic
message.

Command Barring: One of the following lines, or both, may appear
on the screen:

. T COMMAND BARRED

The action to be performed is displayved in the
diagnhostic menu.

. CCU FNCTN BARRED

DCF MESSAGE AREA: Enter request éccording to the diagnostic
menu.

DCF RUNNING REQUEST: Initial request and current run options

REQUEST: TSS 1
OPTIONS: S NW C1 R1

DCF RUN STATUS: Break received, error reporting, and so on, for
example :

%%% ERROR FOUND x%x



e —

DIAG RUN STATUS: The information has the following format:

XXXX DIAG YYYYYYYYY
ROUTINE aann ADP mm L pp
LINE AD qqq

where XXXX can be:

CcCu
I0CB
CA
1S5S

and YYYYYYYY can be:

- RUN INIT
(DCF initialization phase)
- CCU INIT
(CCU initialization phase)
RUNNING
RERUNNING
CANCELED
ENDED
UNXPTD.ERR
HUNG
ROUTINE 0% ADP 03 L 20
Routine (01)] Line address 20
ection (B) | in scanner
T () Scanner
(or CA number)

LINE AD 052
Line address 052 in controller
(000 to 255)

ERC (Error Reference Codel: This indicates whether you are
working on the same fault or a new one (after a FRU
replacement for example). It enables you to loop on
one specific error only, disregarding all others or
new ones, if any. The first four digits show the IFT
number, section number, and routine number. The second
four digits indicate the error number.

GB 02 78F6

|! L——> Routine Error number

> Section
Y——> IFT

QB
Il
I
s
IF

ERR BIT: ;or the way in which to use its contents, see MIM Part

DIAGNOSTIC MESSAGE AREA Message from current IFT routine
(blank in this routine)

RAC (Repair Action Cnde): This is used with the repair action
code index in the MIM Part 2. Refer to this chart to
determine the list of the suspected FRUs, and the
procedure to follow for their replacement. FRUs are
identified by their generic names (for example, LIC3).
Look up the FRU name in the FRU correspondence table
in the MIM Part 2. Use the logical FRU address as
required to find out the corresponding FRU location in
your machine.

With the line address, and using the scanner board
information tables starting on MIM-1, page 4-120,
locate the different cards used by this line.

TIMING AREA:

. Indicates the initial time (starting from 00:00:00
because of MOSS maintenance IML).
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Indicates the time of the every stop (for stop on
error, request complete, or request canceled).



DETAILED DIAGNOSTIC INFORMATION

There are two types of display: DIAG ERROR REPORTING and
DIAG/DCF UNEXPECTED ERROR. These screens are examples, and
should not be used for troubleshooting.

DIAG ERROR REPORTING DISPLAY

This is the screen presented after an error has been found by
the diagnostic, and the chosen option is STOP on ERROR.

Note: Fields having characters and dots (for example, LOOP
Count...) are displayed when necessary. They are all shown here
in order to indicate the maximum available information displayed
on the screen in case of error reporting.

PROCESS STOP-CCU-CHK SERVICE-MODE

BYP-ADP-CHK
D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START T:TERMINATE
E:ERROR LOG - RS:CCU RESET
OO NNNNXX EXP DATA ........ LOOP COUNT  .....
A ABORT ROUTINE ¥ RAC 18A ¥ RCV DATA ........ LOOP ERR.CNT .....
G GO ¥ ADDR 01 02 ¥ ERR BIT 0001....
C CANCEL REQUEST ¥ ERC QA060611 * MASK ........ ERROR COUNT 00001
R RERUN REQUEST HHHHHNHHNHHHNNNXX¥ ADDIT INFO: CYCLE COUNT .....
M MODIFY OPTIONS: N RAC ... it iiiieiiiieen, REPEAT COUNT ...
S/LS/AL/7ALS/B/DM N ERC ... ...t iiiiiiienninnnnnnnns
NW/W START 00:01:14 STOP 00:01:27
C1/CNNN/C REQUEST: Q 1 TSS DIAG RUNNING
R1/RNNN OPTIONS: S NW C1 R1 ROUTINE QA06 ADP 01
%%% ERROR FOUND x%x
ENTE§ REQUEST ACCORDING TO THE DIAG MENU
==>

N ERC: means new ERC.
N RAC: means new RAC.

After a loop option is selected, a first error causes
a loop to be maintained. If an error different from

the first one occurs, it is displayed as N ERC and N

RAC.

EXP DATA 0024 0000
RCV DATA 1020 AQOA
ERR BIT 0004 0000
MASK OFFF 0000

These four lines of information work together: any
discrepancy between the EXP (expected) DATA and the
RCV (received) DATA is taken into account if the
corresponding MASK bit is on.

ERR BIT can also be displayed alone. In this case,
EXP DATA, RCV DATA and MASK fields are not displayed.

For the way in which to use its contents, see MIM Part
2.
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ADDIT INFO: means additional information. The meaning varies
with the routine that displays the additional
information.

When the ADDIT INFO field is used by a routine, the
description of its contents is found in the routine
diaghostic group.

LOOP COUNT: is incremented by one prior to the execution of a
routine when looping on an error. The displaved value
is incremented every time the loop is entered, whether
the error occurs or not. The loop count is reset at
the beginning of a request, at a routine start, or at
any loop option change.

LOOP ERR CNT: means loop error count. The displayed value is
incremented only when the referenced error (first
error) occurs in the loop. The loop error count is
reset at the beginning of a request, at a routine
start, or at any loop option change. Comparing LOOP
COUNT and LOOP ERR CNT values helps to determine the
number of intermittent error occurrences.

ERROR COUNT: indicates the count of any error encountered while
a request is running. A new request resets the error
count. The displayed value is updated while the
diagnostic is running.

CYCLE COUNT: indicates the current count of the Cnnn option you
specified. The displayed value is updated while the
diagnostic is running.

REPEAT COUNT: indicates the current count of the Rnnn option you
specified. Modifying the option or starting a new
request resets the repeat count.



DIAGNOSTIC UNEXPECTED ERROR DISPLAY

This is the screen presented after an UNEXPECTED ERROR has been
found by the diagnostic. This is a major error; the diagnostic
run cannot continue.

Note: 1In this case, NEW REQUEST is proposed to the CE. This
means that the following commands are allowed: CCU FUNCTIONS and
TERMINATE COMMAND (PF keys).

PROCESS STOP-CCU-CHK SERVICE-MODE
BYP-ADP-CHK
D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START T:TERMINATE
E:ERROR LOG X:CCU X FNCTN RS:CCU RESET
DIAG |ADP# |LINE
FIHHMMNINNNNNNNXX ORIGIN: MOSS<-IFT
1 ALL ¥ RAC 8638 ¥ LEVEL : X'01"
2 CCU * % LVLMSK: X'FF!
3 I0CB % ¥ ROUTINE BHO3
4 CA 1-> 6 XHHIHMHMNHNNNRNNXX% ADDIT INFO:
5 1SS |1->16|0->31 RC= 84
6 OLT |1-> 6
7 TRSS|6->16]1->6 START 00:09:18 STOP 00:10:17
A REQUEST: BHO03 CCU DIAG UNXPTD.ERR
OPTIONS: S NW C1 R1 ROUTINE BHO3
OPT = Y IF MODIFY
OPTION REQUIRED UNEXPECTED ERROR
ENTER REQUEST ACCORDING TO THE DIAG MENU
DIAG==> ADP&#==> LINE==> OPT==> N
===>
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DCF UNEXPECTED ERROR DISPLAY

This is the screen presented after an UNEXPECTED ERROR has been
found by the DCF. This is a major error; the diagnostic run
cannot continue. This screen is an example, and should not be
used for troubleshooting.

Note: The displayed RAC may have multiple causes. The ADDIT
INFO zone (AREA and EXC.COD) then gives more detailed
information.

D:DIAGNOSTICS
E:ERROR LOG

PANEL MAINTENANCE
IML MANDATORY.

T COMMAND BARRED

===>

PROCESS STOP-CCU-
BYP-ADP-

CHK SERVICE-MODE
CHK

SP:CCU STOP
ST:CCU START
RS:CCU RESET

Q:DATE/TIME

U:UTILITY PGM T:TERMINATE

HMMHNKHMNHNHNNHNNNXX ORIGIN: <-DCM
¥ RAC 00D ¥ LEVEL : X'01"
* ¥ LVLMSK: X'FF!'
* *
HMHNMNMNNNNNNNNX¥ ADDIT INFO:
AREA= (02 EXC.COD= 00
ON DATA XFER 4500
REQUEST: Q 1 DIAG HUNG

OPTIONS: S HW C1
UNEXPECTED ERROR

R1

DESCRIPTION OF FIELDS FOR UNEXPECTED DCF RAC

In catastrophic cases, such as erroneous logical status, or
return code not null after an I/0 operation, the diagnostic
control facility (DCF) displays a screen containing a special
repair action code (RAC) referring to an unexpected error.

These RACs may be requested by any DCF component:

DCM: Diagnostic Control Monitor
CP M0SS: Command Processor - M0OSS
CP CCU: Command Processor - CCU
CP CSP: Command Processor - CSP

In principle, an unexpected error RAC is meaningful only in
perfectly debugged code. Therefore, during an investigation
into an unexpected error, as a last possibility, you should
suspect a softuare error in the DCF.

The RAC lists on the following pages assume that the DCF is free
of software errors. The error can be caused by any of the
following modules: diskette generation, diskette copy,
microcode interface tape (MCIT) transfer, or any softuware
component external to the DCF.



DCF ADDITIONAL INFORMATION

CP Additional Information Meaning
All RACs reported by each command processor (CP) are
self-explanatory; there is no standard format.

DCH Additional Information Meaning
This area is structured as follows:

. The first line indicates the exercised area (AREA=) and the
current operation exception code (EXC.COD=) in this area.

. The second line displays the logical DCF status at the time
of the operation. It consists of a DCF message with the
following format:

ON condition = wxyz
where:

condiSion = DCF logical status

wxyz = DCF value

Exercized

AREA Code Area Name

00 Control code
01 Diskette

02 Panel MIOC
03 CCU Io0C

04 Timer

Exception Code Area

AREA Code| Exception Code List

00 (not used)

01 Disk adapter list
02 Panel adapter list
03 Panel adapter list
04 Timer adapter list
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ON condition AREA| Meaning

ON EVENT/STATE 00 Event wx received on state yz
is rejected.

ON ROUTINE 00 Routine wxyz (for example ABO1)
does not exist in current IFT
section header

ON SST OFFSET 00 The offset wuxyz in IFT Sequence
table is wrong.

ON (module name) Module or file: empty or not

or 01 found, already open or closed

ON (file name)

02 - wxyz reflects the last MIOC

ON DATA XFER command sent.

03 - wxyz reflects the last DCM

message sent to CP.




DCF REPAIR ACTION CODE INDEX

DCF RAC Range

RAC Range DCF Component
000 to 04F ¢ DCM

050 to O07F (not used)
080 to O09F * CP MOSS
0A0 to OBF e CP CCU

0C0 to ODF e CP CSP

0E0 to OFF (not used)

DCM REPAIR ACTION CODE INDEX

DCM Invalid Status

The following RACs are generated by the DCM whatever controller

part is under test.

CCU, or the scanner.

Diagnostics are loaded in the M0SS, the

RAC Function/Area in Error Comments

001 ¢ Event rejected by DCM nucleus| Meaning:

002 ¢ Event rejected by CP nucleus Error in MIOC data

003 * IFT routine not found by CP transfer, or CP or IFT
(IFT section header degraded) degraded code

004 o Invalid SST access request

005 ® IFT routine CLASS unknoun

006

007 not used

008

009
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RAC Function/Area in Error Comments
00A * Multipurpose CCU init Meaning:
00B e Init CCU with LSSD Error in MIOC data
00C e CCU keys setting transfer
00D e CCU storage test pattern
00E e CCU Address Exception
- Hardstop
00F not used

Load Module Loading from Diskette to MOSS

File Reading from Diskette

RAC Function/Area in Error Comments
010 e QOverlay Meaning:
e IFT Section Disk error, or
011 - on OPEN Load module not found
012 - on CLOSE or
013 - on READ Load module degraded
014 - on LOAD
e Data FILE for IFT
015 - on OPEN
016 - on CLOSE
017 - on READ
018 - on LOAD
¢ Command Processor 'CP'
019 - on OPEN
01A - on CLOSE
01B - on READ
01C - on LOAD

RAC Function/Area in Error Comments
e CDF Meaning:
01D - on OPEN Disk error, or
01E - on CLOSE CDF file not found, or
01F - on READ CDF file degraded

The following RACs are generated by the DCM when the command
processor (CP) and the diagnostic IFTs (IOCB or CA IFTs) are
loaded in the CCU.




Loading Data from M0OSS to CCU via MIOC

RAC Function/Area in Error Comments

020 e CDF Meaning:

021 e S5ST Error in MIOC data
022 ® Replied data (for IFT) transfer

023 e CP CCU

024 e IFT section

025 e IFT data file

sending Mailbox In from MOSS to CCU via MIOC

RAC Function/Area in Error Comments
026 e MIOC error on sending Meaning:
DCM message Error in MIOC data
(exception code not 00) transfer, or
Erroneous LOOP in
IFT CCU, or
DCF degraded code
or
e Timeout on CP CCU
acknowledge
(exception code 00)
027 not used

Receiving Mailbox Out from CCU to MOSS via MIOC

RAC

Function/Area in Error

Comments

028

* MIOC error in getting CP
CCU ansuwer
(exception code not 00)

Meaning:
Error in MIOC data
transfer

Initialization from MOSS via MIOC

RAC Function/Area in Error Comments

029 e CCU, IOCB IFT Meaning:

029 initialization Error in MIOC data
02A e CP CCU initialization transfer

02B

to not used

02F

The following RACs are generated by the DCM when the command
processor (CP) and the TSS IFTs are loaded in the scanner.
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Loading Data from MOSS to CCU via MIOC

RAC Function/Area in Error Comments

030 e CDF Meaning:

031 e SST Error in MIOC data
032 ® Replied data (for IFT) transfer

033 e IFT section

034 e IFT data file

035 ¢ DCM message and data for CP

036

037 not used

038

Loading CP CSP from CCU to CSP

RAC Function/Area in Error Comments
039 e MIOC CP CSP loading command Meaning:
failed Error in MIOC data
(exception code not 00) transfer, or
Error in CCU-IO0C, or
Error on I10C-BUS
03A ¢ Cycle steal AIO Write error
(CSP ROS trying to load CP
in CSP)
03B
to not used
04A
Meaning:
04B ¢ Wrong section header in TSS IFT degraded microcode
04C ® Hardcheck in CCU -
04D ¢ DCM dispatched for nothing DCM/M0SS degraded

microcode

Timeout on Communications with CP via I0C-BUS

RAC Function/Area in Error Comments
04E e NO CP CSP acknouwledge on Meaning:

DCM message or data Erroneous loop in

(in ADDIT INFO, data transfer IFT CSP, or

field gives last DCM msg) CP or IFT code degraded
04F e Halt condition appears on Meaning:

I0C BUS, during CP CSP
process.

(in ADDIT INFO, data transfer

field gives last DCM msg)

After halt condition,
communications are not
terminated correctly




COMMAND PROCESSOR RAC INDEX

The following RACs are generated by the command processor (CP)
when the CP and the CCU diagnostics are loaded and run in the

MOSS.

CP Invalid status (MOSS)

RAC Function/Area in Error Comments
080 not used
081 o IFT domain active during Meaning:
CP process CP degraded code
082 e CP domain active with no
CP task requested

Unexpected Interrupts (MOSS)

RAC Function/Area in Error Comments
e No IFT int. handler defined:| Meaning:
083 - at level O IFT degraded code
084 - at level 1
085 - at level ¢
e When CP domain active:
086 - at level
087 - at level 1
088 - at level ¢4
e OQut of IFT Diags scope:
089 - at level 0
08A
to not used
09F

The following RACs are generated by the CP when the CP and the
diagnostics (IOCB or CA IFTs) are loaded and run in the CCU.

Unexpected Interrupts (CCU)

RAC Function/Area in Error Comments
0AOQ ® Unexpected interrupts at Meaning:
levels 1 or 4. IFT degraded code
0Al
to not used
0BF

The following RACs are generated by the command processor (CP)
when the CP and 755 diagnostics are loaded and run in the

scanner.
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RAC

Function/Area in Error

Comments

0co

e CP/IFT communication lost
(levels 0, 1, 2 or 7)

Meaning:
CP or IFT degraded code

CP/DCM via I0OC Bus (Scanner)

RAC

Function/Area in Error

Comments

0Cl

e Invalid logical or physical
status on I0C-BUS.
(defined in second line of
ADDIT INFO. area)
or

¢ Halt condition appears on
I0OC-BUS, but communications
have been terminated
correctly
(Halt appears in 2nd

line of ADDIT INFO area)

Meaning:
Error on 10C BUS, or
Error in CCU I0C, or
CP degraded code

0c2

not used

CP Invalid Status (Scanner)

RAC Function/Area in Error Comments
0C3 * CP wrongly requested Meaning:
interrupt level 0. CP degraded code
0Cé4 ® IFT domain active during
CP process (level 7).
0C5 e CP domain active with no
CP task requested (level 7).




Unexpected Interrupts (Scanner)

RAC Function/Area in Error Comments
e No IFT int. handler defined:| Meaning:

0Cé - at level 0 IFT degraded code

0C7 - at level 1

0C8 - at level 2
* When CP domain active:

0C9 - at level 0

0CA - at level 1

0CB - at level 2

0CC - at level 3

0CD - at level 4§

0CE - at level 5

OCF

to not used

0DF
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BF01 - Out X'73' ROS Cycle Test . e e e e 2-73
BF02 - OQut X'73' Storage Protect Key Test e e e e . 2-73
BF03 - Out X'73' Read-Only Key Test . . . . . 2-73
BF04 - Out X'73' Address Exception Indlcator Test . 2-73
BF05 - Out X'73' User Key Test . e e e e e e e 2-74
BF06 - Out X'73' Modify Function Test e e e e e e 2-74
BG01 - Key Storage Bit Test . e e e e e e e e 2-75
BG02 - Key Storage Addressing Test e e e e e e e e 2-75
BHO1l - Out X'7A' Test (Part 1) e v e e e e e e e e 2-76
BH02 - Out X'7A' Test (Part 2) e e e e e e e e e e 2-76
BHO3 - Qut X'7A' Test (Part 3) e e . e e e e e e e 2-76
BH04 - Out X'7A' Test (Part 4) e e e e e e e e e e . 2-77
BIO1 - Out X'77' Test . e e e e e e e e e e e 2-78
BI0O2 - Out X'79' and In X'79' Test e e e e e e e e . 2-78
BI0O3 - Out X'7E' and Out X'7F' Test e e e e e e e 2-79
BI04 - CCU/Storage Scoping Routine . e e e e e e 2-79
BI05 - Network Power O0ff Test e . e e e e e 2-79
BJ01l - Storage First Access Test . . e e e e e e e 2-80
BJ02 - ECC 1-Bit Error Correction Test “ e e e e e 2-81
BJ03 - ECC Two-Bit Error Detection Test e e e e e 2-82
BJ04 - Storage Test Pattern e e e e e e e e e e e 2-83
BJ21 - Control Lines Wrap Test . e . e e e e e e e 2-84
BJ22 - Address Bus Wrap Test e e e e . e . . 2-84
BJ23 - ECC Only Mode Facility Test N . . . . . 2-85
BJ24 - Force Storage Related Checkers Test e e e e 2-85
BJ25 - New ECC Mechanism Test e e e e e e e e e e 2-86
BK01 - Data Path Test . . . . 2-88
BK02 - Scan Whole Storage Test (2 Blt Error Dete tion) 2-88
BK03 - Storage Addressing Test e e e e e e e . . 2-89
BK04 - Storage Test (16K Words) . e e e e . 2-89
BK05 - Initial IPF Control Mechanism Test e e e e e 2-90
BLO1 - Write Character - No Increment, No Loop . e 2-90
BL02 - Write Halfword - No Increment, Loop e e e e . 2-91
BL0O3 - Read Halfword No Increment, Loop e e e e e 2-91
BL0O4 - Write Character No Increment, Loop e e e e . 2-92
BLO5 - Single Address Test Pattern e e e e e . . . 2-92
BL0O6 - Single Address Scan Test e e e e e e e e e 2-93
BLO7 - Write Halfword, Increment, No Loop e e e e 2-93
BL0O8 - Read Halfword, Increment, No Loop e e e e e 2-94
BL09 - Write Halfword, Increment, Loop e e e e e . 2-94
BLOA - Read Halfuword, Increment, Loop e e e e e . 2-95
BLOB - Storage Scan Test e e e e e e e e e e e e 2-95
BM01 - Elementary XFER e e e e e e . e e e e . . 2-96
BM02 - Elementary Transfer . e e e e . 2-97
BM03 - I0C State Step Test Via LSSD (AIO) e e e e . 2-97
BNO1 - IOC State Step Test Via LSSD (PIO) e e e e 2-98
BO01 - Storage Solid 1-Bit Error Detection (Manua lly

Invoked Routine) . . 2-98
CAO01 - LRI Instructlon and Instructlon Step Tests . 2-99
CA02 - Instruction Pre-fetch Test N e e e e e . 2-99
CA03 - Branch Instruction Test e e e e e e e e e e 2-100
CB04 - BZL Instruction Test e e e e e e e e e e e 2-101
CB05 - BCL Instruction Test e e e e e e e e e e e 2-101
CB06 - BB Instruction Test « e e e e e e e e e 2-102
CC07 - ARI Instruction Test . . e e e e e . . . 2-102
CC08 - ORI Instruction Test c e e e e e e e e e e 2-103
CC09 - XRI Instruction Test e e e e e e e e . . 2-103
CDOA - NRI Instruction Test e e e e e e e e e e e 2-104
CDOB - TRM Instruction Test e e e e e e e e . . 2-104
CEOC - XR Instruction Test e e e e e e e e e e e e 2-105
CFOD - LH Instruction Test e e e e e e e e e e e e 2-106
CFOE - STH Instruction Test e e e e e e e e e e e 2-107
CGOF - ST Instruction Test C e e e e e e e e . . 2-108
CGl10 - Input Instruction Test e e e e e e e e e e 2-109
CH11 - Output Instruction Test e e e e e e e e . 2-110
CH12 - Out X'70', X'71', and X'72' Test e e e e . 2-111
DAOLl - Initialize General Purpose Registers Not Used

by Level 1 . e e e e e e e e e 2-112
DB02 - Inltialrze General Purpose Registers Not Used

by Level 2 . e e e e e e e e e 2-112
DCO3 - Inltialwze General Purpose Registers Not Used

by Level 3 . e e e e e e e e e 2-112
pD04 - Inttlallze General Purpose Registers Not Used

by Level 4 e e e e e e e e e e e e e e e e e e e 2-112
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DX10 - B Instruction Test e e e e e s
DX11 - LRI, BZL and BB Instructron Test e e e e
DX12 - XRI Instruction e e e e e e e e e e e e e
DX13 - ARI Instruction . . . e e .
DX15 - Data Flow Path Byte One (Zeros Pattern) . .
DX16 - Data Flow Path Byte One (Ones Pattern) . .
DX18 - Data Flow Path Byte One (Ones Pattern) . .
DX19 - Data Flow Path Byte Zeros (Zeros Pattern) .
DX1B - ORI Instruction Test e e e e e e e e e
DX1C - NRI Instruction Test e e e e e e e e e e
DX1D - TRM Instruction Test . e . e e e e
DX1E - SRI Instruction Test e e C e e e e e
DX1F = CRI Instruction Test . e e e e e e
DX20 - LCR Instruction Test e e e . e e e e e
DX22 - B, BCL, BZL and BB Instructions Test . e
DX23 - ACR Instruction Test e e e e e e e e e e
DX24 - OCR Instruction Test e e e e e e e e e e
DX25 - NCR Instruction Test e e e e e e e e e e
DX26 - XCR Instruction Test e e e e e e e e e e
DX27 - SCR Instruction Test e e e e e e e e e e
DX28 - CCR Instruction Test e e e e e e e e e e e
DX29 - LCOR Instruction Test e e e e e e e e e e
DX2A - LHR Instruction . e e e e e e e e e
DX2B - SHR Instruction Test « e e e e e e e e e
DX2C - CHR Instruction Test e e e e e e e e e
DX2E - Data Flow Path Byte 0 and 1 Using LHR and CHR
(Part 1) . e e e e e e e
DX2F - Data Flow Path Byte 0 and 1 Using LHR and CHR
(Part 2) . e e e e e e e e e e e
DX31 - AHR InstructIOn Test e e e e e e e e e e
DX32 - OHR Instruction Test e e e e e e e e e e
DX33 - NHR Instruction Test . e e e e e e e
DX34 - XHR Instruction Test e e e e e e e e e
DX35 - LHOR Instruction Test e e e e e e e e e e
DX36 - LOR Instruction Test e e e e e e e e e e
DX37 - AR Instruction Test e e e e e e e e e
DX38 - Data Flow Path Byte X Pattern Sensitivity Test
DX3A - LA Instruction Test . . . e e e e e .
DX3B - Data Flow Path Byte X, 0 and 1 e e e e e
DX3C - LR Instruction Test 5 « e e e s
DX3D - Local Store Register 3 and 5 Byte X Test .
DX3E - OR Instruction Test e e e e e e e e e e e
DX3F - NR Instruction Test e e e e e e e e e e e
DX40 - XR Instruction Test e e e e e e e e e e e
DX41l - AR Instruction Test (Overflow Test) e e e s
DX42 - SR Instruction Test e e e e e e e e e e e
DX43 - CR Instruction Test e e e e e e e e e e e .
DX44 - L Instruction Test e e e e . e e e e e e
DX45 - LH Instruction Test . e . e e e e e e e .
DX46 - STH Instruction Test e e e e e e e e e e
DX47 - L and LH Test Using RO as a Sink e e e e s
DX48 - L Test (From FW Direct Add. Save Area) . .
DX49 - LR Using R0 as the Sink e e e e e e e e e .
DX4A - IC Instruction Test e e e e e e e e e e e
DX4B - ICT Instruction Test . . e e e e e e e
DX4C - ST Instruction Test . . e e e .
DX4D - STH Test (Using HW Dlrect Add Save Are ) .
DX4E - STC Instruction Test e e e e e e e e e e
DX4F - STCT Instruction Test e e e e e e e e e
DX50 - Shift Right Fullword test (Part 1 of 2) . .
DX51 - Shift Right Fullword test (Part 2 of 2) . .
DX53 - 22 Bits ARI Test e e e e e e e e e e e e
DX54¢ - 22 Bits SRI Test e e e e e e e e e e e e
DX55 - 22 Bits ACR Test . e e e e e e e e e e
DX56 - 22 Bits SCR Test . . e e e e e e e
DX57 - BAL and BALR Instructton Test e e e e e e
DX58 - BCT Instruction Test e e e . . e . . .
DX5A - Register Decode Test, Current Int Lev Register
Group (Part 1) . . . . .

DX5B - Register Decode Test.
Gr (Part 2) .

Current

DX5C - Add and Subtract Pattern Sen51t|v1ty test

DX5F - Input/Output Instruction Decode test .
DA60 - Input Test for CCU Lag Addr Register .
DA61 - General Purpose Register Interaction Test

(Level 1 Only)

.

DA62 - 1/0 Reglster Decode Test (Level 1 Only)

NS

.

« ¢ e o ¢ o e o .

¢ & ¢ o ¢ o e .

« o ¢ o 0

€ ¢ e o o ¢ & 6 ¢ ¢ & o & s 4 o ¢ & ¢ & o o e o e ¢ & ¢ o

¢ ¢ ¢ ¢ o s e o

Intp Lev Register

.

-
.
.

i
—
[
w

LI T N I |

L O B I |
ot fh (o ok ot fod b ok ot ot (b et ok

(ot ek ok ok ok o ok o ok ot ok ok ok
WO NNITINVIUNI D PN

[}

NNNNNNNNDNNNNDNN

2-120



DA63 - General Purpose Register Data Sensitivity

(Level 1 Only) . . . e . 2-1647
DB67 - General Purpose Reg\ster Interactlon Test

(Level 2 Only) . e e e . 2-147
DB69 - 1/0 Register Decode Test (Level 2 Only) e e 2-147
DB6A - General Purpose Register Data Sensitivity

(Level 2 Only) . e . 2-148
DC6F - General Purpose Reglster Interactlon Test

(Level 3 Only) e e e . 2-148
DC70 - I/0 Reglster Decode Test (Level 3 Only) e e . 2-148
DC71 - General Purpose Register Data Sen51t1v1ty

(Level 3 Only) . . . . 2-149%
DD76 - General Purpose Reglster Interactlon (Level 4

Only) . e e e . 2-149
DD77 - 1/0 Reglster Decode Test (Level 4 Only) “ e . 2-149
DD78 - General Purpose Register Data Sensitivity

(Level 4 Only) e e e e e e e e e e e e e .« e . 2-150
DA80 - Level 1 to 2 to 5 to 1 Test e e e e e e e e 2-150
DA81 - Level 1 to 3 to 5 to 1 Test . e . . . . 2-151
DA83 - Level 1 to ¢ to 5 to 1 Test .. e e e e e . 2-152
DA84¢ - Level 1 to 5 to 4 to 3 to 2 to 1 e e e e e . 2-153
DA85 - Level 1 to 2 to 3 to 4 to 5 to 1 Test e e e . 2-155
Standard Interrupt Handlers e e e e e e e e e 2-156
Subroutine SLST: General Purpose Registers Test . . 2-157
Subroutine SIOD: In/0Out Register Decode . . e 2-157
Subroutine SRGI: Register Interaction Test e e e e e 2-158
Subroutine SETUP: Initialize Level Exit, Reset

Interrupt Mask . e . . . . e e e . 2-158
Subroutine SBXT: Byte X Test . e . e e e e e e . 2-158
IFT E . L. 2-159
EAO0L - Storage Test Addre55|ng (Nhole Storage Except

First 200 Bytes) . . .« e e 2-159
EA02 - Storage Test Forward/Backward Dtsturbance . . 2-159
EBO1 - Storage Test Addressing (First 128K) e e e . 2-160
EB02 - Storage Test, Forward/Backward Disturbance

(First 128K) . . e e e e e . . 2-160
FA0O1 - Branch Trace (Level 1) Test e e e e e e e e . 2-161
FA02 - Branch Trace Test (Levels 1, 2, 4, and 5) . . 2-162
FA03 - Single Address Compare on Load Instruction Test 2-162
FAO04 - Single Address Compare on Store Instruction

Test et e e e e e e e e e e e e e e e e e e e e 2-163
FA05 - Double Address Compare on Load Instruction Test 2-163
FA06 - Double Address Compare on Store Instruction

Test e v e e et e e e e e e e e e e e e e e e e e 2-164
FAO07 - Two Single Address Compare on Instruction Fetch

Test e e e e e . .. . . e e e . . . 2-164

Chapter 2.

CCU Diagnostics
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REQUIREMENTS

SELECTION
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CHAPTER 2. CCU DIAGNOSTICS

The CCU diagnostic group is divided into the following internal
function tests (IFTs) that test:

° Direct operations (IFT A)

° Indirect operations (IFT B)

. Basic instruction set (IFT C)
. Full instruction set (IFT D)
. Full storage (IFT E)

. Branch trace/address compare (IFT F)

The M0SS must be IMLed and running before testing the CCU.
When under test, the CCU is dedicated to diagnostic mode.

To get meaningful error information, the CCU IFTs must be run in
sequence.

Because the CCU diagnostics modify the LSSD strings, the CCU
services must not be used while testing the CCU (for details of
LSSD registers, see Chapter 14 in MIM Part 1). Harning: Make
sure that all CA switches are set to DSBL (disabled).

For running offline diagnostics, see Chapter 1 of this manual.

DIAG==>_

2 CCU group Selected
X Specific IFT X in this group
XY Specific section Y in IFT X

XYzzZ Specific routine ZZ in Section XY

For specific section and routine selection, see
routine lists on the following pages and in Chapter 1.

Move the cursor from its initial position (DIAG==>) to
the next after each parameter is entered. To skip a
parameter entry, press the --> key.

The routine number contains the IFT number and the
section number as follows:

Y— >IFT number
AjClo}9

| |

| R > Routine number
¥-——————— > Section number

ADPR==>_ (not applicable)
LINE==)>_ (not applicable)
OPT==> N For option display and description, see Chapter 1.

The following restrictions apply when running the CCU
diagnostic group.



The modify options 'cancel', 'abort', and 'rerun' do
not always reset error information in the CCU
diagnostics. To eliminate this misleading error
information, press the Power-0n switch to force a
reset and a M0OSS re-IML. The Power Control switch
must be set to local for the reset to occur.

Note: The results of running a selected section or
routine are valid only if the preceding IFTs,
sections, and routines of the diagnostic group run
error-free.

ADDITIONAL FIELD DESCRIPTIONS

Field Description Page
CMSA or A| CCU-to-MOSS Status A Reg 14-0640
CMSB or B| CCU-to-M0OSS Status B Reg 14-040
CMSC or C|] CCU-to-MOSS Status C Reg 14-040
MCC S1 MCC Status 1 Reg 14-030
MCC S2 MCC Status 2 Reg 14-030
RC Return code if MOSS operation is rejected

(see next table)
PCW ADDR Processor Control Word Address

RC Bit Meaning

Not 0K return from CAC (always 1)
Adapter douwn

LSSD error (residual count > 7)
String select error

Invalid register selection

Busy bit is on

I0OC error

Abort

~Noomp U O
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On the following screen, section AH is selected without option
modification.

Press SEND to execute the request.

Read what the DCM displavs in the work area and proceed with the
next action according to the displayed menu or message.

PROCESS STOP-CCU-CHK SERVICE-MODE
BYP-ADP-CHK
D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START  T:TERMINATE
E:ERROR LOG RS$:CCU RESET
DIAG [ADP® |LINE
1 ALL
2 CCU
3 I0CB
4 CA 1-> 6
5 155 |1->16]0->31
6 OLT |1-> 6
7 TRSS5|6->16]1->4
AND DIAG - RUN INIT

OPT = Y IF MODIFY
OPTION REQUIRED

ENTER REQUEST ACCORDING TO THE DIAG.MENU

DIAG==> AH ADP#==> LINE==> OPT==> N
zz==>

CCU DIAGNOSTIC GROUP RUNMNING TIME

When the diagnostic request is 2, the total running time is 18
minutes 50 seconds.

MANUAL INTERVENTION ROUTINES

. ggﬂtine AB02 is used when scoping between the M055S and the

. Routine ABO3 is used to provide a FRU List for a CCU
hardcheck failure.

. Routine BIO% is used when scoping the CCU storage.

. Routine BIOS is used to test the remote power off
capability.

Routines AB02, AB03, BI04, and BIO5 will not run unless
specifically selected.

OPTION SELECTION RESTRICTION

Loop on error is not allowed when an error occurs in routine
BK04.

Manually-Invoked Routines

. Routine AJO1l is used when the standard CCU diagnostic group
does not isolate the failure. See in the MIM Part 2,
Chapter 3, the CCU extended replacement procedure.

. Routine BOOl is used to analyse the CCU storage.

Routines AJO1 and BOO1 will not run unless specifically
selected.



MANUAL SELECTION RESTRICTIONS

Routines DA61, DB67, DC6F and DD76 must not be selected. These
routines check that the general purpose register contents set by
routines DAO1l, DB02, DC03, and DD04 have not changed after the
CCU instruction set is tested.

ggutine BJ03 must not be selected; it uses information from
02.

Chapter 2. CCU Diagnostics 2-9




DIRECT OPERATION - IFT A

RUNNING TIME
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This IFT is loaded in the M0SS storage and tests the MIOC card
using direct operations. The following are tested:

. MCC/MIOC card connection
. LSSD mechanism (ending with the CCU LSSD initialization)
° High/low level interrupt request functions
. MIOC parity circuits
. Registers that can be read/uwritten with direct operations
L Hardcheck error path
. Interrupt disable functions
L CCU hardstop bypass function
. MDOR (on DFL1-x cards)
L CCU-to-M0SS status registers E and F
Run Init 10 sec
AA 9 sec
AB 3 sec
AC 11 sec
AD 7 sec
AE 15 sec
AF 7 sec
AG 9 sec
AH 10 sec
Al 18 sec
AJ Manually invoked
AK 1 min 46 sec
Total 3 min 25 sec

MANUAL INTERVENTION ROUTINES
AB02: M05S5-to-CCU scoping
AB03: CCU BERs analysis procedure

Manually-Invoked Routine
AJO01: CCU SRL test with initial values

MESSAGES

None’



INDIRECT OPERATION - IFT B

This IFT is loaded in the M0SS storage and tests the MIOC card
using operations. The following are tested:

. Branch trace/address compare registers
. Local stores

. CCU data flow registers

. Wrap branch trace mechanism

. Input and output X'7X' instructions

. Storage scanning

. ECC mechanism

. CCU main storage

. Remote pouwer off
RUNNING TIME

Run Init 10 sec

BA 1 min 15 sec

BB 18 sec

BC 5 sec

BD 7 sec

BE 5 sec

BF 6 sec

BG 3 min 58 sec

BH 3 sec

BI 3 sec

BJ 33 sec

BK 1 min 14 sec

BL 14 sec

BM 10 sec

BN 6 sec
BOO1 manually invoked

Total 8 min 27 sec

MANUAL INTERVENTION ROUTINES
BI04: CCU/Storage Scoping Routine
BI05: Network Power Off Test

Manually-Invoked Routine
B001l: Storage Solid 1-Bit Error Detection

MESSAGES

None
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BASIC INSTRUCTION - IFT C

RUNNING TIME

MESSAGES
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This IFT is loaded into the M0OSS storage together with an IFT

responder in the CCU storage.

set step-by-step.

It verifies the basic instruction

Run Init 56 sec
CA 8 sec
CB 11 sec
CcC 8 sec
CD 8 sec
CE 8 sec
CF 7 sec
CG 9 sec
CH 8 sec

Total 2 min 3 sec

None



S

FULL INSTRUCTION - IFT D

This IFT is loaded into the M0SS storage together with an IFT
responder in the CCU storage.

It exercises the full instruction set at every interrupt level.

It checks the general registers and the changing of the

interrupt level.

This IFT does not exercise IOH and IOHI instructions.

. The "IOHI' instruction is tested with the I0OC bus IFTs.

J The 'IOH' instruction is tested with the RDV IFTs.

Note: The '"Exit' instruction is tested with interrupt level

swapping in the routines of the DA80 series of this IFT.
SPECIAL SEQUENCE OF IFT D ROUTINES

The routines of this IFT are listed in the sequence of the

routine number, not taking into account the section. For

example, DA80 is after DD78.

In the routine numbers, DX means DA, DB, DC, DD, or DE. (For

example, DX10 refers to DA10, DB10, DC10, DD10, or DEI1O.

RUNNING TIME

Run Init 10 sec

51 sec

DB 47 sec

DC 48 sec

DD 48 sec

DE 44 sec

Total 4 min 8 sec

MESSAGES
None
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FULL STORAGE - IFT E

This IFT is loaded into the CCU storage and responds to the
diagnostic control monitor (DCM) requests through the
communication processor (CP) in the M0SS.

This IFT tests the storage extensively.

Running Time

Run Init 10 sec
17 sec
EB % sec
Total 31 sec
Messages
None

BRANCH TRACE/ADDRESS COMPARE - IFT F
This IFT is loaded into the CCU storage and responds to the
diagnostic control monitor (DCM) requests through the
communication processor (CP) in the MO0SS.

This IFT tests the storage extensively.

RUNNING TIME

Run Init 10 sec
FA 4 sec
Total 14 sec
MESSAGES
None



OUTINES DESCRIPTION

AAO1 - MOSS INOPERATIVE TEST

When the M0SS inoperative bit is set in the MCC Status Register
1, the MIOC/MCC card is disabled. Any read operation causes a
level 0 interrupt.

1. To perform the test, interrupts to the M0SS are disabled,
and MOSS inoperative is set in the MCC Status Register 1.

2. Read from address 0 and check the expected interrupt level

ERC Function Error Description RAC Comments

| 0700|Verify interrupt level 0 No interrupt occurred and 802
no bit is set in MCC Status
Register 2.

0701 |Analyse MCC Status Register CCU parity check bit on 803

0702 " MIOC/MOSS parity bit on 803

0703 n CCU parity check and MIOC/ |805
MOSS parity bits on

0705 " CCU/M0SS timeout and CCU 802
parity check bits on

0706 " CCU/MO0SS timeout and 802
MIOC/M0SS parity bits on

0707 w CCU/M0SS timeout and 805

MIOC/MOSS parity and CCU
parity check bits on

Chapter 2. CCU Diagnostics 2-15
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AAQ2 - CCU PARITY CHECK LINE TEST (PART 1)

This routine checks that the setting of the Interrupt Test bit
in MCC Status Register 2 raises a CCU parity check bit in MCC
Status Register 2 when a read operation is performed. The
Interrupt Test bit forces bad parity on the MIOC Address Bus.

1. Set Interrupt Test bit in MCC Status Register 2.
2. Read from address 0 and check the interrupt level 0.
3. Verify other possible events in MCC Status Register 2 that
could cause an interrupt level 0.
ERC Function Error Description RAC Comments
0700 Test interrupt level 0 No interrupt level 0 302
Read MCC Status Register 2 EXP DATA and RCV
for level 0 interrupt due DATA fields
to: contain
- CCU/M0SS timeout respectively
- MIOC/MOSS parity check expected value
- CCU parity check and received
value of MCC
Status Register
0701 CCU parity check 802
0702 MIOC/MOSS parity check 804
0703 MIOC/MOSS parity check and 803
CCU parity check
0706 CCU/M0OSS timeout and 840
MIOC/M0OSS parity check

N

-



AAO3 -~ CCU PARITY CHECK LINE TEST (PART 2)
This routine checks that setting the Interrupt Test bit in the
MCC Status Register 2 raises a CCU Parity Check bit in MCC
Status Register 2 when a write operation is performed. The
Interrupt Test bit forces bad parity on the MIOC Address Bus.
1. Set the Interrupt Test bit in the MCC Status Register 2.
2. HWrite to address 0 and check the interrupt level 0.

3. Verify other possible events in MCC Status Register 2 that
could cause an interrupt level 0.

ERC Function Error Description RAC Comments
0700} Test interrupt level 0 No interrupt level 0 802
Read MCC Status Register 2 EXP DATA and RCV
for level 0 interrupt due DATA fields
to: contain
- CCU/M0SS timeout respectively
- MIOC/MOSS parity check expected value
- CCU parity check and received

value of MCC
Status Register

0701 CCU parity check 803

0702 MIOC/MOSS parity check

0703 MIOC/M0OSS parity check and 805
CCU parity check

0706 CCU/MOSS timeout and 802
MIOC/M0OSS parity check

0707 CCU/M0SS timeout, MIOC/MOSS |805
parity check and CCU parity
check
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AAOG - MCC/MIOC TEST (PART 1)
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This routine checks the parity checker and part of the
address/data bus.

1. Read direct operation from address 0 and check the data
which must be equal to 0 (no active bits on bus).

2. Any address/data bus parity error causes a level 0

interrupt.

ERC Function Error Description RAC Comments
0700} Read data from address 0 Data not equal to 0 811
Interrupt level 0 occurred 803 |ADDIT INFO field

displays the

0701 CCU parity check contents of MCC
Status register

0702 MIOC/MOSS parity check 803|2

0704 CCU/M0SS timeout 806

AAO5 - MCC/MIOC TEST (PART 2)

This routine checks the parity checker and part of the
address/data bus by writing (to address 0) a series of data
patterns of floating zeros and ones and a pattern to exercise
all the gates in the parity checker.

ERC Function Error Description RAC Comments
Check for level 0 interrupt ADDIT INFO field
displays the
0701 CCU parity check 803|contents of MCC
Status register
0702 MIOC/MOSS parity check 803
0704 CCU/M0SS timeout 806
0705 CCU/M0SS timeout and CCU 802
parity check
N /‘ y AN ’,/ AN ,/":

//"“\‘



AA06 - SCAN REGISTER TEST

This routine checks the data path between the MCC and the MIOC
using the Scan register as a data buffer. Test that the Scan
register can be written and read with a data pattern of floating
ones and floating zeros.

ERC Function Error Description RAC Comments
0700 |Write/read Scan register Read data not equal to 841 EXP DATA and RCV
expected data. DATA fields
contains
Check for level 0 interrupt respectively

written and read
data

0701 CCU parity check 803|ADDIT INFO field
displays the

0702 MIOC/M0OSS parity check 803jcontents of MCC
Status register

AAO7 - STRING SELECT REGISTER TEST

This routine checks that the String Select register can be read
and that the data set at Power On Reset is X'A0'. Test that the
String Address decode error bit (bit 1 of the String Select
register) can be set and reset. Test that string address bits &
through 7 can be set and reset without causing a string address
decode error.

1. Check if the machine has just been powered on by reading the
location in RAM set by the R0S IPL code and if so, verify
that the value is X'A0'.

2. Write and read floating ones and zeros patterns.

ERC Function Error Description RAC Comments
0700 |Read String Select register |Read data is not X'AQ' 811
0701 |Check for level 0 interrupt |CCU parity check 803|ADDIT INFO field
displays the
contents
0702 |Write/read String Select Read data not equal to 811|EXP DATA and RCVY
register with different expected data. DATA fields
patterns contains
respectively
written and read
data
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AAO8 - STEP REGISTER TEST (PART 1)
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This routine checks that the String Select register can be set

and read with data X'AQ0'.
register can be set and reset using address X'2F'

Test that all bits in the Step

in the

diagnostic mode, and the C-Clock Stop bit set in the String
Select register.

1. Hrite X'AO0',

patterns are the same.

2. Set the C-Clock Stop bit and the Diagnostic Mode bit in the
String Select register to prevent single-step operation.

3. HWrite/read floating ones and zeros patterns.

read it back, and verify that written and read

ERC Function Error Description RAC Comments
0700 |Write/read the Step register|{Mismatch in written/read 811
with value X'AQ' data
0701} Check for level 0 interrupt |CCU parity check 803|ADDIT INFO field
displays the
contents of MCC
Status register
0702 |Write/read the String Select|Read data not equal to 811 |EXP DATA and RCV
register with different expected data. DATA fields
patterns contains
respectively
written and read
data

AAO9 - STEP REGISTER TEST (PART 2)

This routine checks that the Diagnostic Mode bit can be turned

off in the String Select register.

Test that bit 7 on in the

Step register starts the shift and that bit 7 off stops the

shift.

1. Set the C-Clock Stop and Not Diagnostic Mode bits in the
String Select register.

2. Hrite the Step register with different patterns.

3. Stop the clock and verify the shift.

ERC

Function

Error Description

RAC

Comments

0700

Write/read the Step register

Read

data not equal to

expected data.

811

EXP DATA and RCV
DATA fields
contain
respectively
expected shifted
data and
received shifted
data




AAl0 - STRING ADDRESS DECODER TEST

This routine checks that the String Address Decode error bit 1
of the String Select register detector has detected either:

. Tuwo gated A clock enable at the same time.
. No gated A clock enable.

1. HWrite the String Select register using C-Clock Stop, Not
MIOC Diagnostic Mode and string address 0.

2. HWrite the Step register with data X'01'" to activate the
shift mode.

3. Read the String Select register and check for an address
decode error.

4. Increment the string address and loop for all 16
strings.

ERC Function Error Description RAC Comments

Read String Select register 811
0700 One string in error. 821
822
0701 All but one string in error (823
824
0702 Some strings in error. 825
826
827
830

AAll - STEP REGISTER TEST (PART 3)
This routine checks that the shift values put in the Step
register cause the Scan register to be shifted the correct
number of steps.
. Test Scan register shift mechanism.

. Test that string address X'F' shifts in ones and string
address X'0' shifts in zeros.

1. Write the data in the Scan register.

2. Initialize the Step register.

3. Verify the data in the Scan register, step-by-step.
4. Test with string address X'0' and X'F'.

ERC Function Error Description RAC Comments
0700 |Write/read Scan register for|{Read data not equal to 811} EXP DATA and RCV
string address '0°' expected data. DATA fields

contain
0701 |Write/read Scan register for respectively
string address 'F' expected
shift data and
received shift
data
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AAl2 - STEP REGISTER TEST (PART %)

This routine checks that the address decode of X'20' through
X'27' causes the correct number of shifts in the Scan register.
This also checks the setting of the correct value in the Step

register.

372573726 Diagnostic Descriptions 2-22

A test of the address selection mechanism is done by the LSSD

operation in order to perform the scan-in.
the Scan register is X'80°'.

The

initial data in

The routine changes the byte and

bit counts in the Scan-In buffer in order to perform the

required number of shifts.

on the number of shifts.

The data, after the scan-in, depends

ERC

Function

Error Description

RAC

Comments

0700

0701

Read data from Scan register

Check for level 0 interrupt

Read data not equal to
expected data.

CCU parity check

811

803

EXP DATA and RCV
DATA fields
contains
respectively
expected shift
data and
received shift
data

ADDIT INFO field
displays the
contents of MCC
Status Register

AAl3 - SCAN REGISTER WRAP TEST

This routine checks that data is correctly shifted around in the

Scan register.

1. Select string address X'D'

to wrap the Scan register.

2. Use a series of floating ones and zeros in the Scan

register.

3. Shift the Scan register 8 times.

4. Verify that the Scan register contains the original value.

ERC

Function

Error Description

RAC

Comments

0700

Write, shift, and read back
the Scan register.

Read data not equal to
expected data.

811

EXP DATA and RCV
DATA fields
contain
respectively
original value
and received
value




R

AAlG - CCU LSSD STRING TEST

This routine checks all the latches of the 12 operational
strings (addresses X'1' through X'C'), linked to the LSSD
mechanism.

1. Select each string in turn, one at a time.
2. Write it with the following test pattern
X'00FFO3FO3EOFOE32".

3. Read the string.

4. Compare written and read data.

ERC Function Error Description RAC Comments
Write/read the 12 LSSD 81l1l|see note below
strings with a test pattern ggg

0710 One string only with data 832

error 833
834
0720 Errors found on strings 5 or|835

6 (DFL1-3) and on strings 7 836
or 8 (DFL1-2) and on strings|837
9 or A (DFL1-1) 841

0721 Errors found on strings 3
(CTL1), 4 (CTL2), B (DFL4&),
and C(DFL5)

0722 Errors found on strings 1
(MIOC), 2 (BTAC), and B
(DFL4)

0730 All strings fail

0740 String address failure

0750 Mixture of erroneous strings

other than previous cases

Note: The ADDIT INFO field displays the count of errors found
for each string. The first line of the ADDIT INFO field gives
error counts for strings X'1l' through X'8', the second line for
strings X'9' through X'C'.

ADDIT INFO Byte String Address CCU Card ID
1st line byte 0 1 MIOC
1st line byte 1 2 BTAC
1st line byte 2 3 CTL1
1st line byte 3 4 CTL2
1st line byte 4% 5 DFL1-3
I1st line byte 5 6 DFL1-3
1st line byte 6 7 DFL1-2
1st line byte 7 8 DFL1-2
2nd line byte 0 9 DFL1-1
2nd line byte 1 A DFL1-1
2nd line byte 2 B DFLé4
2nd line byte 3 Cc DFLS
2nd line bytes % to 7 N7A 0
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ABOl1 - CCU CLOCK DISTRIBUTION TEST

This routine checks that the C-Clock is distributed to every
chip of all CCU cards.

1. HWrite at least one bit in each chip via LSSD operations.
2. Do a single clock step.

3. Read back the latches via an L55D operation.

ERC

Function Error Description RAC Comments

0700

Verify value of selected Read value not equal to 81B
latches in different chips expected value 841
on every card. 853
854
855
856
857
858
859
87A

AB02 - MOSS/CCU SCOPING (MANUAL INTERVENTION ROUTINE)

This routine loops on given command, address, and data patterns
to allow the CE to scope the MOSS/CCU interconnection.

In response to prompting messages, the CE selects one of the
MOSS/CCU lines and the value to be put on the address or data

bus.
ERC Function Error Description RAC Comments
Prompting messages for CE 89F
(see MIM 1, Chapter 14,
Section 2).




0000000000000 000

ABO3 - CCU BER ANALYSIS PROCEDURE (MANUAL INTERVENTION ROUTINE)

This manual intervention routine provides a FRU list for a CCU
hardcheck failure. It analyses the contents of registers X'7D',
X'7E', and X'76"' given by the BER. The contents of the register
are entered by the CE on the operator console. The FRU list is
then displayed.

Notes:

1. In the case of a storage 2-bit error, RAC 7CF is displayed
instead of a FRU list.

2. If the FRU list is flagged, try to correlate it with other
BERs (IOC bus, T5S, channel adapter) if any.

Message 1: 'CCU BER ANALYSIS PROCEDURE => PRESS SEND'

Message 2: 'REPLY X7D, X7E, X76 REG VALUES (RXXXXYYYYZZ2ZZ)
The CE should reply with "Rxxxxyyyyzzzz', where:
xxxx = contents of X'7D', yyyy = contents of X'7E', zzzz = contents of X'76"
and press SEND.

Message 3: "X7D=xxxx X7E=yyyy X76=zzzz => PRESS SEND'

> PRESS SEND'

ERC Function Error RAC
0700|Storage 2-bit error: gtgrgge 1CF
-bi
For all other checkers, a FRU list is directly error on

given on the screen with the following analysis:

-Reset CCU and IOC1 summary bits in X'7E'.
-If bits on in X'76" byte 1 (bits meaningless) reset
all other checkers.
-If 'Z Register Parity Error?', and not alone, reset it.
-If 'Adapter Initiated Op', the FRU list is flagged
with two asterisks.
-If "Adapter Initiated 0Op' and "M0SS Initiated Op."'
not alone, reset them.
-If "I0C Timeout' or 'IOC1l Bus In', reset X'76', byte
0, bits 0 through 3.

-If 'Address Fetch' or 'Instruction Fetch', reset

all other checkers.
-If "Invalid Op Code', reset all other checkers.
-If "ROS Parity Error', reset all other checkers:

One checker: FRU list depends on this checker.

More than one checker: FRU list is computed.

The following message is now displayved:
EXUXXX XXXX XXXX XXXX XXXX XXXX => PRESS SEND'
Where XXXX is a FRU, or blank.

Press SEND to end the routine.
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ACOl - CCU-TD-MOSS STATUS C REGISTER TEST

This routine checks that all the latches of the CCU-to-MOSS
Status C register can be set and reset from the M0OSS.

1. Read the register after CCU initialization.
2. Write the register with X'FF' via the LSSD and check.

3. Use floating ones and zeros to verify the setting and
resetting of all latches.

ERC Function Error Description RAC Comments
0700|Test the register after CCU |A latch remained set after 811
initialization. CCU initialization. 80A
0701 |Write register with X'FF'. Invalid data using read 80A
0702|Set latches and verify Latch not set 80A|EXP DATA and RCVY
setting DATA fields
contain
0703 |Reset latches and verify Latch not reset 80A|respectively
resetting expected and
received values

AC02 - CCU-TO-MOSS STATUS A REGISTER TEST

This routine checks that all the latches of the CCU-to-M0SS
Status A register can be set and reset from the M0SS.

1. Read the register after CCU initialization.

2. Use floating ones and zeros to verify the setting and
resetting of all latches.

ERC Function Error Description RAC Comments
0700|Test register after CCU A latch remained set after 811
initialization CCU initialization. 809
0701 |set latches and verify Latch not set 809 | EXP DATA and RCV
setting DATA fields
contains
0702 |Reset latches and verify Latch not reset 809 | respectively
resetting expected and
received status
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AC03 - CCU-TO-MOSS STATUS B REGISTER TEST

This routine checks that all the latches of the CCU-to-MOSS
Status B register can be set and reset from the M0SS.

1. Read the register after CCU initialization.
2. Use floating ones and zeros to verify the setting and
resetting of all latches.
ERC Function Error Description RAC Comments
0700|Test register after CCU A latch remained set after 808
initialization CCU initialization. 811
0701}|Set latches and verify Latch not set 808 | EXP DATA and RCVY
setting DATA fields
contain
0702 |Reset latches and verify Latch not reset 808 | respectively
resetting expected and
received values

ACO04 - LOW LEVEL INTERRUPT LINE FROM CCU TO MOSS

This routine checks that the low level interrupt line from the
MIOC card to the MCC card is not permanently on.

1. Disable the HLIR and LLIR using bit 1 of MCC Status Register
2. Verify that LLIR bit (bit 7) in the MCC Status Register 1 is
not on.
3. If bit 7 is on, read the CCU-to-M0SS Status B and C
registers.
ERC Function Error Description RAC Comments
0700 |Read CCU-to-M0OSS Status B Both registers contain X'00'|840
and C registers
0701 ]|Read CCU-to-M0SS Status B One of the registers does 840|ERR BIT field

and C registers

not contain X'00°'.

(hal fword)
contains CCU-to-
MOSS Status B
reg (byte 0)

and C register
(byte 1)
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ACO05 - LOW LEVEL INTERRUPT TO MOSS INTERCONNECTION TEST

This routine checks that each bit of CCU-to-M0SS Status
Registers B and C cause the LLIR bit to be set in the MCC Status

1. Set one by one the latches of CCU-to-M0SS Status Register B
and C using LSSD operations.

2. Verify bit 7 of MCC Status Register 1 (LLIR).

ERC

Function

Error Description

RAC

Comments

0700

0701

0702

0703

Set the latches one-by-one
in the CCU-to-M0SS Status B
and C regs and verify the
setting of the LLIR.

All latches failed to set
the LLIR.

All Latches of CCU-to-MOSS
Status B register failed to
set the LLIR.

All latches of CCU-to-MOSS
Status C register failed to
set the LLIR.

Some latches of CCU-to-MO0OSS
Status Register B and C
failed to set the LLIR.

840

840

840

840

AC06 - MIDC ERROR CHECK AFTER CCU INITIALIZATION

This routine checks for parity errors on the MIOC registers with

the parity checker after CCU initialization.

1. Initialize the CCU and read CCU-to-M0SS Status A register to
enable the gating to the MIOC Error latch.

2. Read the LSSD MIOC string.

3. Check that the MIOC Error latch and the MDOR parity error
latch are both off.

ERC Function Error Description RAC Comments
Read the MIOC Error and the
0700 |MDOR Parity Error latches. MIOC Error latch is set 811
0701 MDOR Parity Error latch is 811
set
0702 Both latches are set 811

3 y
N



R

ACO07 - HIGH LEVEL INTERRUPT LINE FROM CCU TO MOSS

This routine checks that the high level interrupt line is not
permanently on.

1. Disable HLIR and LLIR requests using MCC Status Register 1.
2. Check that MCC Status Register 1 bit 5 is not on.
3. If the bit is on, read the CCU-to-MOSS Status A register.

ERC Function Error Description RAC Comments
0700 |Read CCU-to-M0OSS Status A Hardstop bit on in CCU-to- 840
register MOSS Status A register
0701 ]|Read CCU-to-M0OSS Status A Other bits on in CCU-to-M0SS|843|RCV DATA
register Status A register halfword field

contains CCU-to-
M0OSS Status A
register (byte 0
and MCC Status
Register 1

(byte 1)

AC08 - HIGH LEVEL INTERRUPT TO MOSS/CCU TEST

This routine checks that the latches of the CCU-to-M0SS Status A
register (M0SS Operation Error, Address Exception, Out X'70"', CA
Request IPL, PGM Request IPL), an MIOC Error, and an MDOR Parity
Error cause the HLIR bit to be set in MCC Status Register 2.

1. Using LSSD operations, turn on all the latches one by one,
and verify that the HLIR bit (bit 5) has been set in MCC
Status Register 2.

ERC Function Error Description RAC Comments

0700|Test HLIR bit in MCC Status |All latches failed to set 840
Register 2 the HLIR bit in MCC Status
Register 2

0701 MIOC Error and MDOR parity 809
error latches failed to set
the HLIR bit in MCC Status
Register 2

0702 Latches of the CCU-to-MO0SS 811
Status register failed to
set the HLIR bit in MCC
Status Register 2.
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AC09 - MDSS IOCS ERROR PATH TEST

This routine checks that the MIOH error latch sets bit 0 in the
CCU-to~-M0SS Status A register, which is then propagated to the
MCC Status register (HLIR: bit 5).
1. Disable the HLIR and the LLIR.
2. Set the MIOH latch together with one of the following
latches (of the DFL5 string) via an LSSD operation: CCU
Error, Bus In Error, Storage Protect, Address Exception, and
Timeout.
3. Verify the CCU-to-M0S5S Status A register and MCC Status
Register 1.
4. Repeat the operations, using each time a new DFL5 string
latch.
ERC Function Error Description RAC Comments
Set error bits and verify
the contents of CCU-to-MOSS
Status A register.
0700 Bit 0 of CCU-to-M0SS Status [825
A register is never set
0701 Bit 0 of CCU-to-M0SS Status |811
A register is set but the
HLIR bit in MCC Status
Register 1 is not set
0702 Bit 0 of CCU-to-M0SS Status |80B
|A register is sometimes set.

ACl0 - BUS INTERCONNECTION CHECK STOP LATCH TEST

This
Hard
Bus

routine checks that all the I0C error latches set the CCU
Check latch in the CCU-to-M0SS Status A register when the
Interconnection Check Stop latch is on and does not set it

when it is off.
1. Turn on the I0C1 and I0C2 error latches and verify the
CCU-to-M0OSS Status A register.
2. Turn on the Bus Interconnection Check Stop latch in the
Diagnostic Mode Control register and verify the CCU-to-MOSS
Status A register.
ERC Function Error Description RAC Comments
Read CCU-to-M0SS Status
A register
0700 Hard Check set when Bus 818
Interconnection Check Stop
not set
0701 Hard Check not set when Bus |825
Interconnection Check Stop
set
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ACll - MIOC CARD ERROR LATCH OUTPUT PATH TEST
This routine checks that each error latch in the CCU external to
MIOC card sets the Hard Check bit in the CCU-to-M0SS Status A
register.
1. Turn on, one-by-one, the series of latches.

2. Verify the CCU-to-M0SS Status A register.

ERC Function Error Description RAC Comments

0700 |Read CCU-to-M0OSS Status Only one latch failed to set|81¢
A register after setting an |Hard Check. 815
error latch in the CCU. 816
818
81A

0701 All latches failed, give FRU|815

in error. . 81A
845
848
846
849
84A
84B
84C
84D
84E
84F
850
851
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ERROR PATH TEST

This routine checks that soft error latches, gated by the 'lLevel

1 En

tered' latch in the CCU-to-M0SS Status D register, set the

Hard Check bit in the CCU-to-MOSS Status A register.

1. Set, via LSSD operations, the following latches: LVLS 170
Error, Invalid Op, Address Exception on Instruction Fetch,
Address Exception on Program Execution, Storage Protect on
Instruction Fetch, and Storage Protect on Program Execution;
set also the '"Level 1 Entered' latch.

2. Verify CCU-to-M0OSS Status A register.

3. Turn off the "Level 1 Entered' latch and turn on all the
latches named above.

ERC Function Error Description RAC Comments
Check CCU-to-M0SS Status A RCV DATA field
register, with 'level 1 gives the
entered' latch on latches in error

(see note)
0700 Hard Check not set in CCU-to-|811
MOSS Status A register for
all latches

0701 Hard Check not set in CCU-to |81A
MOSS Status A register for 847
some latches

702 |Check CCU-to-M0S5S Status A |Hard Check set in CCU-to-M0SS5|811
register, with "level 1 Status A register
entered' latch off

Note: RCV DATA field byte description:

Bi

t Description

NOUTHUN+O

(not used)

(not used)

LVL5 170 error

Invalid op

Address exception on instruction fetch
Storage protect on instruction fetch
Address exception on program execution
Storage protect on program execution
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ACl3 - BYPASS CCU CHECK STOP LATCH TEST

Check that the 'bypass CCU check stop' bit set in the Diagnostic
Mode Control register prevents the setting of the Hard Check
condition. The same test is done for the 'Set/Reset Bypass
Check Stop' latch on the BTAC card.

1. Set, via the LSSD, the MIOC Error latch and the Bypass CCU
Check Stop latch.

2. Set, via the LS55D, Set/Reset Bypass CCU Check Stop latch on
the BTAC card and the MIOC Error latch.

3. Verify tuwice that no Hard Check stop occurred.

ERC Function Error Description RAC Comments
0700}Set 'Bypass CCU Check Stop' |CCU Hard Check occurred 80A|RCV DATA field
latch on MIOC card. gives contents
of CCU-to-M0OSS
0701]|Set 'Bypass CCU Check Stop' |CCU Hard Check occurred 812|Status A
latch on BTAC card. register

ACl4 - PROGRAM STOP AND AIO STOP SETTING TEST
This routine checks that a CCU Hard Check causes the setting of
the Program Stop and AIO Stop latches. The Bypass CCU Check
Stop bit, if on, prevents the setting of these two latches.

1. In clock step mode, turn on the MIOC Error latch and turn on
(or off) the Bypass CCU Check Stop latch.

2. Advance the clock one step.

3. Verify that the Program Stop and AIO Stop latches are on (or
off) when Bypass CCU Check Stop is off (or on).

ERC Function Error Description RAC Comments

0700 |Read Mode Control Register B|Program Stop and AIO Stop 811
with "Bypass CCU Check Stop'|latches on
latch on

0701 |Read Mode Control Register B|Program Stop and AIQ Stop 811
with '"Bypass CCU Check Stop'}latches off
latch off
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AC15 - CCU CHECK RESET FUNCTION TEST
This routine checks that the CCU Check Reset bit in the

Diagnostic Mode Control register, when on,

Check error latches.

resets all the Hard

1. Turn on a series of error latches using LSSD operations and
set the CCU Check Reset bit.

2. Verify the state of the latches.

ERC Function Error Description RAC Comments
0700 |Read all error latches All latches stay in the on 811
previously set. state.
0701 Only one error latch stays 81A
in the on state. 814
815
816
318
0702 Some error latches stay in 811
the on state. 815
81A
845
846
0703 Error latch set on MIOC card|811

ACl6 - MOSS INTERRUPT DISABLE FUNCTION TEST

This routine checks that the M0SS Interrupt Disable bit in the
Diagnostic Mode Control register, when on, prevents a HLIR to

the MOSS.

1. Via an LSSD operation set the MIOC Error latch and disable
the HLIR latch.

2. Verify MCC Status Register 1 for a HLIR.

ERC

Function

Error Description

RAC

Comments

0700

Read MCC Status Register 1

HLIR not degated by the MO0SS
interrupt disable

811




ADOl - ROSAR BYTE 0 PARITY CHECKER TEST

This routine checks that the parity checker on the ROSAR byte 0
detects parity errors, and propagates the error condition to the
MIOC Error latch.

1. Execute a write using LSSD bit 0 and the parity bit of byte
0.

2. MWrite X'00' in the String Select register to enable the
gating to the MIOC Error latch.

3. Read the MIOC LSSD string and check that the MIOC Error
latch is on.

ERC Function Error Description RAC Comments

0700 |Write value 0 in two bits of|MIOC Error latch not set 811
the ROSAR and check the MIOQOC
Error latch.

0701 |Write value 1 in two bits of|MIOC Error latch not set 811
the ROSAR and check the MIOC
Error latch.

AD0O2 - ROSAR BYTE 1 PARITY CHECKER TEST
This routine checks that the parity checker on the ROSAR byte 1
detects parity errors, and propagates the error condition to the
MIOC Error latch.
1. Write byte 1 of the ROSAR with 0.

2. Write X'00' in the String Select register to enable gating
of the MIOC Error latch.

3. Read the MIOC LSSD string to verify the MIOC Error latch.

4. Repeat the test with several patterns in order to exercise
all logic blocks in the parity checker.

ERC Function Error Description RAC Comments

0700 |Write 0 to byte 1 of ROSAR MIOC Error latch not set 811
and check MIOC Error latch

0701 |Write different patterns to |MIOC Error latch not set 811
byte 1 of ROSAR and check
MIOC Error latch
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ADO3 ~ LSAR PARITY CHECKER TEST
This routine checks that the parity checker on the LSAR detects
parity errors, and propagates the error condition to the MIOC
Error latch.
1. Write LSAR with 0.

2. HWrite 0 in the String Select register to enable gating of
the MIOC Error latch.

3. Read the MIOC LSSD string to verify the MIOC Error latch.

4., Repeat the test with several patterns in order to exercise
all logic blocks in the parity checker.

ERC Function Error Description RAC Comments

0700 |Write 0 to LSAR and check MIOC Error latch not set 811
MIOC Error latch.

0701 {Write different patterns to |MIOC Error latch set 811
LSAR with correct parity
and check that the MIOC
Error latch stays reset.

ADO4 - MODE CONTROL REGISTER A PARITY CHECKER TEST

This routine checks that the parity checker on Mode Control
register A detects parity errors, and propagates the error
condition to the MIOC Error latch.

1. MWrite the Mode Control Register A with 0.

2. Write 0 in the String Select register to enable gating of
the MIOC error latch.

3. Read the MIOC LSSD string to verify the MIOC Error latch.

4. Repeat the test with several patterns in order to exercise
all logic blocks in the parity checker.

ERC Function Error Description RAC Comments

0700 |Write 0 to Mode Control MIOC Error latch not set 811
Register A

0701 |Write different patterns to |MIOC Error latch set 811
Mode Control Register A
with correct parity and
check that the MIOC Error
latch stays reset.
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ADO5 - DIAGNOSTIC MODE CONTROL REGISTER PARITY CHECKER TEST

This routine checks that the parity checker on the Diagnostic
Mode Control register detects parity errors, and propagates the
error condition to the MIOC Error latch.

1. Write the Diagnostic Mode Control register with 0.

2. HUWrite 0 in the String Select register to enable gating of
the MIOC error latch.

3. Read the MIOC LSSD string to verify the MIOC Error latch.

4. Repeat the test with several patterns in order to exercise
all logic blocks in the parity checker.

ERC Function Error Description RAC Comments

0700{Write 0 to Diagnostic Mode MIOC Error latch not set 811
Control register and check
the MIOC Error latch

0701 |Write different patterns to |MIOC Error latch set 811
the Diagnostic Mode Control
register with correct parity
and check that the MIOC
error latch stays reset.

ADO6 - ADDRESS COMPARE CONTROL REGISTER PARITY CHECKER TEST
This routine checks that the parity checker on the Address
Compare Control register detects parity errors, and propagates
the error condition to the MIOC Error latch.
1. HWrite the Address Compare Control register with 0.

2. MWrite 0 in the String Select register to enable gating of
the MIOC Error latch.

3. Read the MIOC LSSD string to verify the MIOC Error latch.

4. Repeat the test with several patterns in order to exercise
all logic blocks.

ERC Function Error Description RAC Comments

0700 |Write 0 to Address Compare MIOC Error latch not set 811
Control register and check
the MIOC Error latch.

0701 |Write different patterns to |MIOC Error latch set 811
the Address Compare Control
register with correct parity
and verify that the MIOC
error latch stays reset.
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AEO1 - MODE CONTROL REGISTER B TEST

This routine checks that the latches of the Mode Control

Register B can be set and reset via M0SS direct read/uwrite

operations.

1. Read the register after CCU initialisation.

2. Turn off one bit at a time and verify.

3. Turn on one bitrat a time and verify.

4. Reset each bit that was set and verify the reset.

ERC Function Error Description RAC Comments
0700 Test the register after CCU |Invalid data in the Mode 841 |EXP DATA and RCV
initialisation. Control Register B DATA fields

contains
0701 |Reset bits 0, 1, and 2 in Bits not reset 811 | expected data
Mode Control Register B. gng received
ata
0702{Set bits 0, 1, 2 in the Mode|Bits not set 81ll|respectively
Control Register B

AEO2 - DIAGNOSTIC MODE CONTROL REGISTER TEST

This routine checks that the latches of the Diagnostic Mode
Control register can be set and reset via M0SS direct

operations.

1. Write a pattern of floating ones and zeros.
2. Read the contents of the register using LSSD operations.
3. Compare the read/uwrite data and check the MIOC Error latch.
ERC Function Error Description RAC Comments
Write/read Diagnostic Mode EXP DATA and RCV
Control register DATA fields
contain written
0701 Data Error only 8lljdata and read
data
0702 Parity Latch Error respectively
0703 Parity Error and Data Error
0704 MIOC Error
0705 MIOC Error and Data Error
0706 MIOC Error and Parity Error
0707 MIOC Error, Parity Error,
and Data Error.




AE0O3 - BRANCH TRACE LEVEL CONTROL REGISTER TEST

This routine checks that the latches of the Branch Trace Level
Control register can be set and reset via M0SS direct

operations.

1. HWrite a pattern of floating ones and zeros.

2. Read the contents of the register using LSSD operations.

3. Compare the read/urite data and check the MIOC Error latch.
ERC Function Error Description RAC Comments
Write/read the Branch Trace EXP DATA and RCV
Level Control register. DATA fields
contains written
0701 Data Error only 8l1l]jdata and read
data
0702 Parity Latch Error respectively
0703 Parity Error and Data Error
0704 MIOC Error
0705 MIOC Error and Data Error
0706 MIOC Error and Parity Error
0707 MIOC Error, Parity Error,
and Data Error.

AEO4 - ADDRESS COWPARE CONTROL REGISTER TEST

This routine checks that the latches of the Address Compare
Control register can be set and reset via M0SS direct

operations.

1. Hrite a pattern of floating ones and =zeros.
2. Read the contents of the register using LSSD operations.
3. Compare the read/uwrite data and check the MIOC Error latch.
ERC Function Error Description RAC Comments
Write/read Address Compare EXP DATA and RCVY
Control register DATA fields
contain written
0701 Data Error only 8l1ljdata and read
data
0702 Parity Latch Error respectively
0703 Parity Error and Data Error
0704 MIOC Error
0705 MIOC Error and Data Error
0706 MIOC Error and Parity Error
0707 MIOC Error, Parity Error,
and Data Error.
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AE0O5 - MODE CONTROL REGISTER A TEST
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This routine checks that the latches of the Mode Control
Register A can be set and reset via M0SS direct operations.

1. HWrite a pattern of floating ones and zeros.

2. Read the contents of the register using LSSD operations.

3. Compare the read/urite data and check the MIOC Error latch.

ERC Function Error Description RAC Comments
Write/read Mode Control 811|EXP DATA and RCV
Register A DATA fields

0701 Data Error only contain written

data and read

0702 Parity Latch error 8l1l]data

respectively

0703 Parity error and Data Error

0704 MIOC Error

0705 MIOC Error and Data Error

0706 MIOC Error and Parity Error

0707 MIOC Error, Parity Error and

Data Error

AE06 - LSAR TEST

This routine checks that the latches of the LSAR can be set and
reset via MOS5S direct operations.

1. Write a pattern of floating ones and zeros.

2. Read the contents of the register using LS55D operations.

3. Compare the read/uwrite data and check the MIOC Error latch.

ERC Function Error Description RAC Comments
Write/read Mode Control 8111 EXP DATA and RCVY
Register A DATA fields

0701 Data Error only contain written

data and read

0702 Parity Latch Error 8ll|data

respectively

0703 Parity Error and Data Error

0704 MIOC Error

0705 MIOC Error and Data Error

0706 MIOC Error and Parity Error

0707 MIOC Error, Parity Error and

Data Error




e

AEO7 - ROSAR BYTE 0 TEST

This routine checks that the latches of the ROSAR (byte 0) can
be set and reset via M0SS direct operations.

1. MUWrite a pattern of floating ones and =zeros.
2. Read the contents of the register using LSSD operations.

3. Compare the read/write data and check the MIOC Error latch.

ERC Function Error Description RAC Comments
Writesread the ROSAR byte 0 EXP DATA and RCV

DATA fields

0701 Data Error only 81lljcontains written
data and read

0702 Parity Latch Error data
respectively

0703 Parity Error and Data Error

0704 MIOC Error

0705 MIOC Error and Data Error

0706 MIOC Error and Parity Error

0707 MIOC Error, Parity Error and

Data Error

AEO8 - ROSAR BYTE 1 TEST

This routine checks that the latches of the ROSAR (byte 1) can
be set and reset via M0SS direct operations.

1. HWrite a pattern of floating ones and =zeros.
2. Read the contents of the register using LSSD operations.

3. Compare the read/uwrite data and check the MIOC Error latch.

ERC Function Error Description RAC Comments
Write/read the ROSAR byte 1 . EXP DATA and RCV

DATA fields

0701 Data Error only 8ll]contains written
data and read

0702 Parity Latch Error data
respectively

0703 Parity Error and Data Error

0704 MIOC Error

0705 MIOC Error and Data Error

0706 MIOC Error and Parity Error

0707 MIOC Error, Parity Error and

Data Error
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AE0O9 - MOSS-TO-CCU STATUS REGISTER TEST

This routine checks that the latches of the M055-to-CCU Status
register can be set and reset via M0SS direct operations.

1. Write a pattern of floating ones and zeros.
2. Read the contents of the register using LSSD operations.

3. Compare the read/urite data and check the MIOC Error latch.

ERC Function Error Description RAC Comments
Write/read the M0SS-to-CCU EXP DATA and RCV
Status register DATA field

contain written

0701 Data Error only 811]and read data

respectively

0704 MIOC Error only

0705 Data and MIOC Error

AE10 - CCU-TO-MOSS STATUS E REGISTER TEST

This routine checks that the latches of the M0S5S-to-CCU Status E
register can be set and reset.

1. After CCU initialization, read back the CCU-to-Moss Status E
register via an indirect operation.

2. UWHrite a pattern of floating 1ls and 0s and read it back.
3. Compare the read/urite data and check the MIOC Error latch.

ERC Function Error Description RAC Comments
0700} Read the register after One latch set after 80C
initialization initialization

0701 jWrite/read the register with|One latch not set or reset 811
different patterns




AEl12 - MDOR CONTROL LINE TEST

This routine checks that the MDOR control lines (A, B, C, and D)

when set to X"xxx0', are decoded to enable the correct latch

output to be gated to the M0SS bus.

1. Set MDOR byte X to X'FF' and set the R0S MDOR control
latches (RMDO-14, RMDO-15, RMD0-16, and RMDO0-17) to 100,
010, 001, and 000 respectively.

2. Read direct address X'00°'.

3. Test the read data.

4. Repeat steps 1 through 3 for bytes 0 and 1 of the MDOR.

ERC Function Error Description RAC Comments

0700 |Test data for X'FF' Data always X'00° 819|Error displays:
ADDIT INFO field

0701 |Test data for X'FF' Some bits in error 861 |contains "MDOR

862 | READ ERROR?
863|followed by the
864|3-byte value of
865 |MDOR

866
867

AE13 - MDOR CONTROL LINE TEST FROM MIOC

This routine checks that the MDOR control lines (A, B, C, and D)
are set by the MIOC address decoder when MDOR bytes X, 0, and 1
are read by a direct read operation, and that the MDOR latches
are gated to the MO0SS bus.

1. Set MDOR byte X to X'FF' and bytes 0 and 1 to X'00' via LSSD
operations.

2. Read byte X.

3. Ye;i:y that byte X contains X'FF' and check the MIOC Error
atch.

4. Repeat steps 1 through 3 for bytes 0 and 1 of the MDOR
(contents should be X'00').

ERC Function Error Description RAC Comments

0700|Verify data from MDOR and Data is wrong but MIOC Error|811]Error displays:
MIOC Error latch latch is not set ADDIT INFO field
contains "MDOR
0701|Verify data from MDOR and Some bits in error, and MIOC|861]|READ ERROR'

MIOC Error latch Error latch is set 862|followed by the
863|3-bytes value
864|of MDOR
865
866
867

Chapter 2. CCU Diagnostics 2-643




372573726 Diagnostic Descriptions 2-44%

AEl4 - MDOR DIRECT WRITE TEST

This routine checks that the MDOR Direct Write operation works

correctly.

1. Initialize MDOR bytes X, 0, and 1 with X'00' via LSSD

operations.

2. HWrite one byte with X'FF' and read the MDOR via LSSD

operations.

3. Verify the data and parity bits.

4. Repeat for the other two bytes of the MDOR.
5. Restart the initialization of MDOR bytes X,

X'FF' and test for X'00' patterns.

0, and 1 using

ERC

Function Error Description

RAC

Comments

0700

0701

0702

Verify data bits and parity
bits of MDOR

Errors in data bits and
parity bits in all tests

Data bits are correct but
all parity bits are wrong

Some data bits and/or
parity bits are in error

811

861
862
863
864
865
866
867

861
862
863
864
865
866
867

Error displays:
ADDIT INFO field
contains "MDOR
READ ERROR'
followed by the
3-byte value of
MDOR




AE16 - MDOR PARITY BIT DRIVERS - PARITY CHECKER TEST

This routine checks that the parity checker for the MDOR bytes
detects parity errors on the MDOR to M0OSS bus from the CCU DFL1
cards. Test that the MDOR Parity Error latch is set by a parity
error.
1. Set the parity bit of a byte in the MDOR to '0' and read the
MDOR via a direct operation.
2. Verify that the MDOR Parity Error latch and the MIOC Error
latch are set.
3. Repeat for the other two MDOR bytes.
4. Write different patterns to byte X of the MDOR via direct
operations.
5. Read MDOR byte X via a direct operation and test the MDOR
Parity Error latch.
ERC Function Error Description RAC Comments
0700|Verify MDOR Parity Error MDOR Parity Error latch is 811|Error display:
latch wrong for all 3 bytes ADDIT INFO field
contains "MDOR
0701{Verify MDOR Parity Error MDOR Parity Error latch is 811 |READ ERROR!
latch wrong for 1 or 2 bytes followed by the
3-byte value of
0703|Verify MDOR Parity Error MDOR Parity Error latch not |811|MDOR
latch setting as a function |correctly set
of written data pattern
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AE17 - CCU-TD-MOSS STATUS D REGISTER TEST

This routine checks that the latches of the M055-to-CCU Status D
register can be set and reset.

1. Initialize the register via an LSSD operation, and read it
back via an indirect operation.

2. HWrite a pattern of floating ones and zeros.

3. Compare the read/urite data.

4. Using the gates ENTE-14,

Program Wait State bit (bit 1).

15, and 17, and MASK-17, set the

ERC Function Error Description RAC Comments
0700 |Read the register after One latch set after 847 |EXP DATA and RCVY
initialisation initialisation DATA fields

contain written
0701 |Write/read register with Latch not set or reset 841 |data and read
different patterns data
respectively
0702 Ie:thProgram Wait state Latch not set 811
atc

AE1l8 - CCU-TO-MOSS STATUS F REGISTER TEST

This routine checks that the latches of the M0SS-to-CCU Status F
register can be set and reset.

1. Initialize the register via an LSSD operation and read it
back using a direct operation.

2. HWrite a pattern of floating ones and zeros.

3. Compare the read/wurite data.

ERC Function Error Description RAC Comments
0700 |Read the register after A latch was on after 80C|EXP DATA and RCV
initialization initialization DATA fields

contain written
0701 |Write/read register Latch not set or reset 811|data and read

data

respectively
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AF0l - ELEMENTARY TRANSFER PATH TEST

This routine checks the data transfer:

] From the IAR to the LAR.

] From the IAR to the IAR via the IAR incrementer.

ERC

Function

Error Description

RAC

Comments

0700

0701

IAR and corresponding gates
(CT21-CT729, IPFC, BREG,
RIAR, POPA) are loaded via
LSSD operations.

Do one clock step.

3 different value are used
as IAR data:

X'073AAAAAY
X'07055555"
X'00313131°

Verify contents of IAR

Verify contents of LAR

IAR does not contain value
of the IAR+t2.

LAR does not contain value
of the IAR

8A3
8A4
8A5
8A6
8A7
8A8
8A9

829
82A
82B
82¢C
82D
82E
82F

EXP DATA and RCV
DATA fields
contain correct
and bad values
respectively

AF02 - ELEMENTARY TRANSFER PATH TEST

This routine checks the data transfer from the MDOR to the WSDR
via the N-Bus 0Out.

ERC

Function

Error Description

RAC

Comments

0700

MDOR and corresponding gates
(RMDO, RWSD, and MRST) are
loaded via LSSD operations
Do one clock step

3 different values are used
as MDOR data:

X"073AAAAAY
X'07055555"
X'00313131°

Verify that WSDR contains
data from MDOR

WSDR does not contain the
same data as MDOR

8A3
8A4
8A5
8A6
8A7
8A8
8A9

EXP DATA and RCV
DATA fields
contain correct
and bad values
respectively
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AF03 - ELEMENTARY TRANSFER PATH TEST

This routine checks the gating of each POP to the 0OPDB and also

checks for correct data transmission.

ERC Function Error Description RAC Comments
Routine loads POPA, POPB, EXP DATA and RCY
POPC, POPD with the data. DATA fields
Set IPFC and CT21-CT29 contain correct
to control POP selection and bad values
via LSSD operations. respectively
Do one clock step.

Contents of OPDB is verified
0700 OPDB does not contain data 83A
from POP 83B
83C
83D
83E
83F
852

AF0§ ~ ELEMENTARY TRANSFER PATH TEST
This routine checks the data transfer:

. From the PFAR or the SAR.

o From the SAR to the S5AR via the SAR incrementer.

0700|Contents of SAR is verified.|SAR does not contain data
from PFAR.

SAR is loaded with data.

SAR incrementer is gated via
LSSD operations (RWSA, RSAS,
and RSIN).

Contents of SAR is incremen-
ted for 0, 1, 2, % bytes.
PFAR and SAR are loaded with
3 different values:

XT073AAAAA"
X'07055555"
X'00313131"
0701 |Contents of SAR is verified |SAR is not incremented

8AA
8AB
8AC
8AD
8AE
8AF
874

8B0
8Bl
8B2
8B3
8B3
8B4
8B5
8B6

ERC Function Error Description RAC Comments
Routine loads IPFC and PFAR. EXP DATA and RCVY
Do one clock step DATA fields

contain correct
and bad values
respectively
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AGOl - ELEMENTARY TRANSFER PATH TEST

This routine checks that the Z register is not erroneously
modified when no Z bus source is gated to the Z bus.

Reset all the gates to the Z bus (RZBS,

RSTZ,

RSOE, STUI,

RAL1 and MIS3) and set all the bits of the Z

T RAL%, RALO,
register to 1.

2. Do one clock step.

3.

4.

Verify that the Z register stays at its initial value.

Repeat the test with the Z register initialized to 0.

5. If the previous test failed, the most probable source of the

error is the LAR.

test for a

0 value in the Z register.

Initialize the LAR to 0 and repeat the

ERC Function Error Description RAC Comments
0700f{Verify the contents of the Z register does not contain |846|For ERC 0700
Z register. all 1s. 8B7|correct and bad
8B8|values are
8B9%|displayed on the
8BA|screen in EXP
8BB|DATA and RCV
8B0|data fields
respectively
0701{Verify the contents of the Z register is correct 816
Z register for error coming
from the LAR after the test |Z register is still wrong 874
for the 0 value failed.

AGO02 - ELEMENTARY TRANSFER PATH TEST

This routine checks the transfer from the IAR and Work registers
to the Z register.

ERC

Function

Error Description

RAC

Comments

0700
0701
0702
0703
0706
0705
0706
0707

- Load IAR and WRK1-WRK7 one
by one with 3 different
patterns:

XT073AAAAAY
X'07055555"
X'00313131"

- Load gates RZBS, and RSTZ
via LSSD operations.

- Initiate LSAR for each
register

- Do one clock step

- Verify contents of Z
register.

IAR

WRKI
WRK2
WRK3
WRK%
WRK5
WRK6
WRK7

--> Z register
- n

-->
-—=>
-->
-->
-->
-->

1

All bits of the Z register
are wrong

Some bits of the Z register
are wrong

874

846
8B7
8B38
8B9
8BA
8BB
8BC

Correct and bad
values are
displayed on the
screen in EXP
DATA and RCV
DATA fields
respectively
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AGO3 - ELEMENTARY TRANSFER PATH TEST

This routine checks the transfer from the LAR to the Z register.

ERC Function Error Description RAC Comments
Load LAR with 3 different Correct and bad
patterns: values are

XY07BAAAAAY displayed on the
X'07055555" screen in EXP
X'00313131°" DATA and RCVY
Initialize LAR to Z Bus gate DATA fields
(RZBS) via LSSD operation respectively
Do one clock step

0700|Verify contents of Z Contents of Z register is 87F

register not equal to LAR

AGO4 - ELEMENTARY TRANSFER PATH TEST

This routine checks the following transfers:

. From the OPDB (bits 1.2 through 1.7) to the Z register (bits
X.2 through X.7).

. From the POPA (bytes 0 and 1) to the Z register (bytes 0 and

1.

ERC Function Error Description RAC Comments
Load gates via LSSD operat- Correct and bad
ions (CT21-29, RSTZ, RZBS) values are
Load OPDB with 3 different displaved on the
values: screen in EXP

XY02FFFA" DATA and RCV
XT'02FFC5" DATA fields
X'02FFF1"' respectively
Load POPA with 3 different
values:
XT03AAAAY
X'035555"
X*'003131"
Do one clock step

0700|Verify contents of the Z All Z register bits are 874
register which should Wwrong
contain: 84C

XY033JAAAAAY Some Z register bits are 8B7
X'03055555" wrong 8B8
X'00313131°" 8B9
8BA
8BB
8BC
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AGO5 - ELEMENTARY TRANSFER PATH TEST

This routine checks the transfer from the SAR to the Z register.

ERC Function Error Description RAC Comments
Load SAR with 3 different Correct and bad
patterns: values are

XY073AAAAAT displayed on the
X'07055555" screen in EXP
X'00313131° DATA and RCV
Initialize RZBS and RSTZ DATA fields
gates via LSSD operations. respectively
Do one clock step
0700}Verify contents of the 2 All Z register bits are 874
register. wrong
Some Z register bits are 84C
wrong 8B7
8B8
8B9
8BA
8BB
8BC
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372573726 Diagnostic Descriptions 2~52

This routine checks the transfer from the Z register to the IAR
and to the Work registers.

1. HWrite the Z register via an LSSD operation.

2. Set the gates for a transfer to the IAR (RIAR, RIWW) or to
the Work registers (RWKS, RPTY, RIMM, RZBS) via LSSD
operations.

3. Do one clock step.

4. Verify the contents of the IAR and WRK1-7.

Note: Each path is tested with 3 values: X'07BAAAAAY,

X'07055555"', and X'00313131°'.

ERC Function Error Description RAC Comments
0700|{Test path Z register to IAR [All bits in error 874 |Correct and bad
0701 n WRK1 values are
0702 " WRK2 displayed on the
0703 " WRK3|Some bits in error 813|screen in EXP
0704 " WRK% 814|DATA and RCV
0705 " WRKS5 815|DATA fields
0706 " WRK6 8C6|respectively
0707 " WRK7 8C7

8C8

875

AHO2 - ELEMENTARY TRANSFER PATH TEST

This routine checks the transfer from the Z register to the

Some bits in error

813
814
815
8C6
8C7
8C8
875

MDOR.

1. HWrite the Z register via an LSSD operation.

2. Set the gates for a transfer to the MDOR (RMDO, RZBS), via

LSSD operations.

3. Do one clock step.

4. Verify the MDOR contents.

Note: The path is tested with 3 values: X"073AAAAA’Y,

X'07055555", and X'00313131".
ERC Function Error Description RAC Comments
0700|Test path Z register to MDOR|All bits in error 874¢|Correct and bad

values are
displaved on the
screen in EXP
DATA and RCV
DATA fields
respectively




I —

AH03 - ELEMENTARY TRANSFER PATH TEST

This routine checks the transfer from the Z register to the SAR.
1. Write the Z register via an LSSD operation.

2. Set the gates for a transfer to the SAR (RSAS, RZBS, RPTY,
and RWSA) via LSSD operations.

3. Do one clock step.
4, Verify the SAR contents.

Note: The path is tested with 3 values: X'073AAAAAY,
X'07055555" and X'00313131°'.

ERC Function Error Description RAC Comments

0700|Test path Z register to SAR |All bits in error 874|Correct and bad
values are
displayed on the
Some bits in error 813|screen in EXP
814 |DATA and RCV
815|DATA fields
8C6|respectively

8C7
8C8
875

AHO04 - ELEMENTARY TRANSFER PATH TEST

agig routine checks the transfer from the Z register to the
DR.

1. HWrite the Z register via an L55D operation.

2. Set the gates for a transfer to the WSDR (RWSD, RZBS) via
LSSD operations.

3. Do one clock step.
4. Verify the contents of the WSDR.

Note: The path is tested with 3 values: X'073AAAAA',
X'07055555" and X'00313131°".

ERC Function Error Description RAC Comments

0700|Test path Z register to WSDR|All bits in error 874|Correct and bad
values are
displayed on the
Some bits in error 813|screen in EXP
814|DATA and RCV
815|DATA fields
8C6|respectively

8C7
8C8
875
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AHO5 - ELEMENTARY TRANSFER PATH TEST

This routine checks the following transfers:
. From the WSDR to the Z bus.

From the WSDR to the storage bus.

From the WSDR to N-Bus In.

L ]
L J

Note

1.
2.

3.
4.
5.
6.

7.
8.
9.
10.

11.
12.

.
.

Write the WSDR via an LSSD operation.

Set the gates for a transfer to the Z register (STUI,
RSOE, RSTZ, RPTY, MIS3, and SAR) via LSSD operations.

Do one clock step.

Verify the Z register contents.

"Write the WSDR via an LSSD operation.

Set the gates for a transfer to the POPX (IPFC, RPTY,
STUI, RSOE, MIS3) via LSSD operation.

Do one clock step.
Verify the POPA, POPB, POPC and POPD contents.
Write the WSDR via an LSSD operation.

Set the gates for a transfer to N-Bus In (RMDO, STUI,
RSOE, and RPTY) via LSSD operations.

Do one clock step.

Verify the MDOR contents.

Each path is tested with 3 values: X'073AAAAA',

X'07055555", and X'00313131°'.

ERC Function Error Description RAC Comments
0700 | Test WSDR to Z bus transfer |All bits in error for both 8CAjCorrect and bad
transfer paths. values are
Some bits in error in 80D|displayed on the
WSDR to Z bus XFER. 80E|screen in EXP
877 |DATA and RCV
BED|DATA fields
respectively
0701 |Test WSDR to POPA )J)storage |Some bits in error in 8F0
0702|Test WSDR to POPB ) bus WSDR to storage bus
0703|Test WSDR to POPC Jtransfer|transfer
0704|Test WSDR to POPD )
0705|Test WSDR to N-Bus In Bits in error in MDOR 8%3
814
815
8C6
8C7
8C8
875




AIOl - ELEMENTARY TRANSFER PATH TEST

This routine checks the following transfers:

L

From the IAR to the Z register via the A-Bus and the ALU.

From the WRK1-WRK7 to the Z register via the A-Bus and the
ALU.

From the WSDR to the Z register via the A-Bus and the ALU.

1. Initiate the IAR, WRKI1-WRK7 and WSDR successively with 3
different patterns, via LSSD operations.

2. Set the gates for a transfer to the A-Bus (CT11-CT19,
CT21-CT29, RALX, RALO, and RAL1) via LSSD operations.

3. Do one clock step.

4. Verify the contents of the Z register. Set a flag for
each incorrect verification.

Note: The patterns used are X'073AAAAA', X'07055555' and

X'00313131°".

ERC Function Error Description RAC Comments
Verify contents of the Z All transferred bits in 8BD|{Correct and bad
register after the transfer |error to |values are
from: 8C4|displayed on the

0700] IAR screen in EXP

0701] WRK1 DATA and RCVY

0702] WRK2 DATA fields

0703| WRK3 respectively

0704| WRK4 Some transferred bits in 875

0705| WRKS error 887

0706 WRKS6 to

0707} WRK?7 88C

0708| WSDR
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AI02 - ELEMENTARY TRANSFER PATH TEST

This routine checks the following transfers:

From the IAR to the Z register via the B-Bus and the ALU.

From the WRK1-WRK7 to the Z register via the B-Bus and the

ALU.

From the WSDR to the Z register via the B-Bus and the ALU.
1. Initiate the IAR, WRK1-WRK7 and OPDB successively with 3

different patterns, via LSSD operations.

2. Set the gates for a transfer to the B-Bus (CT11-CT19,
RALX, RALO, and RALl) via LSSD operations.

3. Do one clock step.

4. Verify the contents of the Z register.

each incorrect verification.

Set a flag for

Note: The patterns used are X'"073AAAAA', X'07055555' and
X'00313131°".

ERC Function Error Description RAC Comments
Verify contents of the 2 All transferred bits in 8BD|Correct and bad
register after the transfer |error to jvalues are
from 8C4|ldisplayed in the

0700| IAR screen in EXP

0701] WRK1 DATA and RCV

0702| WRK2 DATA fields

0703| WRK3 respectively

0704 WRK4 Some transferred bits in 875

0705] WRKS error 887

0706| WRKG6 to

0707 WRK7 88C

0708{ OPDB




AIO3 - ELEMENTARY TRANSFER PATH TEST

This routine checks the following transfers:
L From the IAR to the Z register via the B-Bus and the ALU.

L From THE WRK1-WRK7 to the Z register via the B-Bus and the
ALU.

. From the WSDR to the Z register via the B-Bus and the ALU.

1. Initiate the TAR, WRK1-WRK7 and OPDB successively with 3
different patterns, via L5SD operations
2. Set the gates for a transfer to the B BUS CROSS
(CT11-CT19, RALX, RALO, and RAL1l) via LSSD operations.
3. Do one clock step.
4. Verify the contents of the Z register. Set a flag for
each incorrect verification.
Notae: The patterns used are X'073AAAAA', X'07055555' and
X'00313131°".

ERC Function Error Description RAC Comments
Verify contents of the Z All transferred bits in 8BD|Correct and bad
register after the transfer |error to |values are
from: 8C4|displayed in the

0700| IAR screen in EXP

0701] WRK1 DATA and RCV

0702| WRK2 DATA fields

0703 WRK3 respectively

0704 WRK4% Some transferred bits in 875

0705] WRKS5 error 887

0706 WRK®6 to

0707 ] WRK7?7 88C

0708) OPDB

AI0% - ELEMENTARY TRANSFER PATH TEST
This routine checks the transfer from the Z1-Bus to the Z-Bus.
1. Initiate the latches of the In X'76".
2. HWrite the Op register to simulate the In X'76"'.

3. Set the gates (RSTR, MIS1, OPCC).
4. Do one clock step.
5. Verify the Z reg.
6. Repeat the same with the latches set to zero, so that the Z
register contains X'00' after the In X'76"'.
7. Do the same for the In X'7D'.
ERC Function Error Description RAC Comments
0700|Test Z register for In Reg does not contain In 80F
X'76' or In X'7D'. '76' or In X'7D'.
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AJO1l - CCU SRL TEST WITH INITIAL VALUE (MANUALLY INVOKED ROUTINE)

This routine checks that all the LSSD latches are

set to their

initial value after Scan-In and C-Clock have been started.
1. Scan-In the initial value of all LSSD strings.
2. Start the C-Clock.
3. Scan-0ut all the LSSD strings
4. Compare the written and read data.
ERC Function Error Description RAC Comments
0700 |Read String Select register |String Select register not 811|To interpret
to check C-Clock step equal to 0 ERR BIT field
and ADDIT INFO
0701|Display FRUs with number of 8FD|field see MIM2
errors by FRU "CCU Extended
Replacement
0702|Display latches in error for : 8FD|Procedure"™
the FRU with highest number
of errors.

N

AN



AKO1 - ROS CONTENTS TEST

This routine checks all the R0OS words for correct contents.

1. Select all 512 words in turn from the ROSAR.

2.
3. Verify the

Do one clock step.

contents of the latches.

ERC

Function

Error Description

RAC

Comments

0701

Read, using LSSD operations,
the latches set by every RO0S
word and compare with the
expected values provided by
a table.

One or more latches
incorrectly set.

85D
852
82F
819
87F
877
82F
85B
85¢C
873
871
826

AKO2 - ROS ADDRESSING CONTROL TEST

Verify that a correct R0OS word is selected from the POP decode.

1. Write an instruction in the POP register

2. Prepare the IPF Control latches and reset the Program Stop

latch.

3. Verify that a correct R0OS word was selected.

ERC

Function

Error Description

RAC

Comments

0701

Read, using LSSD operations,
the latches set by a
particular ROS word

Wrong ROS word was selected

819

AKO03 - ROS HORD CHAINING TEST

Verify that R0S words are correctly chained.

1. Select R0OS word X'1B'.

2. In the step mode,

correctly selected.

verify that all 8 chained words are

ERC

Function

Error Description

RAC

Comments

0701

Read, using LS5SD operations,
the latches set by all 8
chained R0OS words

An error occurred in the
selection of the next R0OS
word.

819
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BAOl - ADDRESS COMPARE ADDRESS 1 AND ADDRESS 2 REGISTER TEST

ERC Function Error Description RAC Comments
0700 | Address Compare Address 1 Correct and bad
register is written via an values are

indirect operation with displayed on the
floating 0 and floating 1 Written and read values are |853|screen in EXP
patterns. Each pattern is different DATA and RCV
read back via LSSD ops. DATA fields
Written and read values are respectively
compared.

0701 |Repeat using the Address Written and read values are |871
Compare Address 2 register different.

BA02 - BRANCH TRACE LOMER AND UPPER LIMIT REGISTERS TEST

ERC Function Error Description RAC Comments

0700|Branch Trace Lower Limit Correct and bad
register is written via an values are
indirect operation with displayed on the
floating 0 and floating 1 Written and read values are |853|screen in EXP
patterns. Each pattern is di fferent DATA and RCVY
read back via LSSD ops. DATA fields
Written and read values are respectively
compared.

0701 |Repeat for the Branch Trace |Written and read values are |871
Upper Limit register. different.

BAO3 - LOCAL STORE ADDRESSIMNG TEST

ERC Function Error Description RAC Comments

0700 |Write local store from Correct and bad

to |address X'00' to X'7F! values are

077F|with data patterns equal to displayed on the
the Local Store address. screen in EXP

DATA and RCV

Read Local Store from DATA fields
address X'00' to X'7F? respectively
via indirect operations. Written and read values are |828

Check contents of read LS.

different.

s
N
P
N
AN

k\&b/

AN
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BAO% - LOCAL STORE DATA SENSITIVITY

ERC Function Error Description RAC Comments
0700jLocal Store address X'00' to Correct and bad
X'7F' is written with values are
to |floating zeros and displayed on the
077F|floating 1 patterns. screen in EXP

Each pattern is read back. DATA and RCVY

Written and read patterns DATA fields

are compared. Written and read values are |873|respectively
different.

BAOS5 - LOCAL STORE INITIALISATION

ERC Function Error Description RAC Comments
0740 |Write Local Store X'40' to Correct and bad
to |X'46" with initial values: values are
0746 LS40: X'0010" displayed on the
LS41: X'0080" screen in EXP
LS42: X'0100" DATA and RCV
LS43: X'0180" 873 |DATA fields
LS4%: X'0680° Written and read data values respectively
LS545: X'0700" are different. The 2 last
LS46: X'0780" digits of ERC give the Local
Store address in error.
Read back LS X'40' to X'46"
and compare result.
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BBO1l - ELEMENTARY TRANSFER PATH TEST

This routine checks the following transfers:

. From Local Store to the MDOR.
. From Local Store to the WSDR.
. From Local Store to the IAR.
o From Local Store to the SAR.
ERC Function Error Description RAC Comments
0700 |Using ROS word X'9C' data is 88F|Correct and bad
transferred from LS X'74' to 890|values are
the MDOR in clock step mode. 891 |displayed on the
3 data patterns are used: Data in MDOR is different to|{892)screen in EXP
XT073AAAAAY LS X'74' or CCUI is not 02 893 |DATA and RCD
X'07055555" (M0SS) or Hard Check 894 |DATA fields
X'00313131°" occurred. 8Al|respectively
After advancing the C-Clock, 8FF
the CCU User Indicator and
CCU-to-M0OSS Status A reg is
verified.
0701|Using ROS word X'17' data is|Data in WSDR is different to
transferred in the same way |LS X'74' or CCUI problem or
to the WSDR. Hard Check occurred.
0702|Using R0OS word X'19' data is|Data in IAR is different
transferred in the same way |to LS X'74' or CCUI problem
to the IAR. or Hard Check occurred.
0703|Using ROS word X'65' data is|Data in SAR is different to
transferred the same way to |LS X'74' or CCUI problem or
the SAR. Hard Check occurred.
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BB02 - ELEMENTARY TRANSFER PATH TEST
This routine checks the following transfers:
. From Local Store to the IAR
. From Local Store to WRK1-WRK?

ERC Function Error Description RAC Comments
0700|{Using ROS word X'1B' data is|{Data in one of tested 88F|Correct and bad
to Jtransferred from LS X'74' to|registers is different to 890|values are
0707 |IAR and WRK1-WRK7. LS X'74°". 891 |displayed on the
3 data patterns are used: ERC indicates the failing 892|screen in EXP
XT073AAAAAY register. 893 |DATA and RCD
X'07055555" 700: IAR 894 |DATA fields
X'00313131°" 701: WRK1 8Aljrespectively
702: WRK2
703: WRK3
704: WRKG
705: WRKS
706: WRK®6
707: WRK7
After advancing C-Clock, the|{User is not M0SS, or Hard 8FF
CCU User Indicator and CCU Check bit is on
to M0OSS Status A register
are verified.

BB03 - ELEMENTARY TRANSFER PATH TEST

This routine checks the transfer from the Local Store to the IAR
via the IAR incrementer.

ERC Function Error Description RAC Comments
0700|{Using ROS words X'63'" and Data in IAR is not the data |896|Correct and bad
X'64"' data is tranferred in LS X'74' incremented by 2897 |values are
from LS X'74' to IAR via IAR 898 |displayed on the

incrementer 899|screen in EXP
Four data patterns are used: 89A|DATA and RCV
XY073AAAAAY 89B|DATA fields
X'07055555" 89C|lrespectively
X'01313131°"
X'031FFFFF"

After advancing C-Clock, the]lUser is not M0SS, or Hard 8FF
CCU user indicator and CCU- |Check bit is on
to-M0SS Status A register
are verified
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BB04 - ELEMENTARY TRANSFER PATH TEST

This routine checks the transfer from the Local Store to the SAR
via the SAR incrementer (+0, +1, +2, and t4).

ERC

Function

"Error Description

RAC

Comments

0700

0701

0702

0703

Using ROS word X'67' data is
transfered from LS X'74' to
SAR via SAR incrementer 0.
4 data patterns are used:
XY073AAAAAT
X'07055555"
X'00313131"
X'031FFFFF"
After advancing C-Clock,
CCUI and CCU-to-MO0SS Status
A Registers are verified.

Using ROS word X'69' data is
transferred from LS X'74' to
SAR via SAR incrementer 1.

Using ROS word X'6B' data is
transferred from LS X'74' to
SAR via SAR incrementer 2.

Using ROS word X'6D' data is
transferred from LS X'74' to
SAR via SAR incrementer 4.

SAR is incorrectly
incremented.

User is not MOSS or Hard
Check bit is on

896
897
898

899
89A
89B
89C

3FF

Correct and bad
values are
displayed via
EXP DATA and RCV
DATA fields
respectively




BB0O5 - ELEMENTARY TRANSFER PATH TEST

This routine checks the transfer path for all ALU operations.

ERC Function Error Description RAC Comments
0700}Using ROS words, data is 887 |Correct and bad
to |moved from LS X'74'-X'75" to 888 |values are
070D} IAR and WSDR (A and B bus). 889 |displayed via
Next C-Clock step initiates 88A|EXP DATA and RCV
one of 14 ALU operations. 88B|DATA fields
All ALU operations are Incorrect value in LS X'76"' |88C|respectively
tested. after ALU operation. 875

Result is read in LS X'76"

700 Degate (all 1 with good |8FF
parity)

701 A+C

702 Pass A and force carry

After advancing C-Clock CCUI out

and CCU-to-M0OSS Status A 703 A+not B+C (carry in = 1)

register is verified. 704 A + all 1 + C

705 Pass B

706 ©

707 Shift B right enter
shift in bit

708 Shift B right enter 0

709 A XOR B

70A A OR B

70B A AND B

70C Pass A

70D A+BiC

User is not M0OSS or Hard 8FF
Check bit 1is on.
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BCO1 - LAR, IOCl-A, IOCl-D, IOC2-A, I0OC2-D, AND OPDB REGISTERS READ TEST
ERC Function Error Description RAC Comments
0700jLAR, IOC1-A, 10C2-A, IOC1-D,
to |I0C2-D, and OPDB are written
0705|via LSSD operations with 3
di fferent patterns:
X'73555555"
XT070AAAAA"
X'001F0707"
Invalid contents of one
They are read back via register:
indirect operations and 700 LAR operation on data 87F|Correct and bad
contents are compared. 701 I0Cl-A operation on data|887|values are
702 I0C1-D operation on data|888|displayed on the
703 1I0C2-A operation on data|889|screen in EXP
704 I10C2-D operation on data|88A|DATA and RCV
705 OPDB 88B|data fields
88C|respectively
875
875
BC02 - TEST OF IPF CONTROL
ERC Function Error Description RAC Comments
0700iPOPA, POPB, POPC, and POPD
to jregisters are loaded with
07083 different patterns
X'035555"
X'03AAAAT
X'000707"
IPFC is initialized to all
possible values one-by-one Incorrect value in OPDB.
(04, 05, 06, 07, 08, 09, 0A,
0B, 00). ERC gives the IPFC value Correct and bad
Contents of OPDB is verified|which causes the error: 887 {values are
700 04 888 |displayed on the
701 05 889|screen and EXP
702 06 88A|DATA and RCV
703 07 88B|DATA fields
704 08 88C|respectively
705 09 875
706 0A
707 0B
708 00
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BCO3 - HRK1-HRK7, IAR AND SAR REGISTERS HRITE TEST

ERC Function Error Description RAC Comments

0700 |WRK1-WRK7, IAR, and SAR regs
to |are written via indirect
0708 |operations and read via LSSD
operations.

Written and read data are

compared.
J different patterns are Written and read data are
used for each register: different.
Correct and bad
X'355555" ERC gives failing register: |887|values are
XT0AAAAA? 700 WRK1 888 |displayved on the
X'1F0707" 701 WRK2 889 |screen in EXP
702 WRK3 88A|DATA and RCV
703 WRK& 88B|DATA fields
704 WRK5 88C|respectively
705 WRK6 375
706 WRK?7
707 IAR
708 SAR

BDO1l - WORK1-WORK7, IAR AND SAR REGISTERS READ TEST

ERC Function Error Description RAC Comments

0700 | WORK1-WORK?7, IAR, and SAR 887 |Correct and bad

to |registers are written via 888 |value are

0708} indirect operations. They 889 |displaved on the
are read via indirect 88A|screen in EXP
operations. DATA and RCV

DATA fields
Written and read values are |Written and read values are |88B|respectively

compared 3 patterns are used|different. 88C
for each register: ERC gives failing register: |875
X'355555"
XYOAAAAA? 700 WRK1
X'1F7F7F" 701 WRK2
702 WRK3
703 WRK4
704 WRK5
705 WRK6
706 WRK?7
707 IAR
708 SAR
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BD02 - HSDR REGISTER TEST
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ERC Function Error Description RAC Comments
0700 |Write the WSDR via LSSD 887 |Correct and bad
operations with C-Clock 888 |value are
stopped. Do one clock step. 889|displayed on the
Read WSDR via LSSD ops. 88A|screen in EXP
and compare results. DATA and RCV
3 patterns are used: 88B|DATA fields
X'07355555" Written and read values 38Clrespectively
XT070AAAAAY are different. 875
X'001F7F7F"

BD03 - HRAP BRANCH TRACE MECHANISM TEST

Initialize a branch trace in the wrap mode and test for branch

trace count = 0 (end of branch trace buffer);

the next branch

trace buffer address = initial value, and branch trace buffer
count = initial count.

ERC Function Error Description RAC Comments
Initiate local storage:
LS X'"7B' with X'005555" 871|Correct and bad
LS X'7C" with X'00AAA2" value are
LS X'7D' with X'001000°" displayed on the
Force Branch Trace Counter screen in EXP
LSDA to 6 via LSSD ops. DATA and RCV
Activate wrap branch trace DATA fields
mode. respectively
0700 |Read back LS X'7B'" (current |[LS X'7B' does not contain
address) and verify that it |X'1000°'.
is equal to X'7D' (buffer
first address).
0701 |Read back LSDA counter LSDA does not contain
XTAAAO'.
Y i - / N Iy 7 ™ Oy 4 SN £ SR /
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BDO% - IN X'70"

TEST

Check the In X'70'

instruction by comparing the execution result

with the storage size value located in the CDF, and the harduare
level indication set in M0OSS storage at IML time.

ERC

Function

Error Description

RAC

Comments

0700

0701

Issue indirect operation
In X'70' and compare the
value with contents of CDF.

Issue an In X'70' and
compare the hardware level
indicator with the one saved
in MOSS storage at IML time.

Values do not match.

Values do not match.

876

876

Correct and bad
value are
displayed on the
screen in EXP
DATA and RCV
DATA fields

Read In X'70°'
value displayed
in RCV DATA
field. EXP DATA
field contents
is meaningless

BDO5 - IN X'73" TEST (INITIAL VALUE)

This routine checks the initial value of the keys (should be 0)
for all possible key types in the first 4K of storage.

ERC

Function

Error Description

RAC

Comments

0700
0701

0702
0703
0704
0705

0706
0707

Issue In X'73' with follow-
ing modifiers for all poss-

ible keys.

Modifier 000 = user key

Modifier 100 = user key + 2K
block

Modifier 001 = storage prot.
key

Modifier 101 = storage prot.
key + 2K
block

Modifier 011 = read only key

Modifier 111 = read only key
+ 2K block

Modifier 010 = addr. except

Modifier 110 = addr. except
+ 2K block

One of the keys is not equal
to 0.

876

Correct and bad
values are
displayed on the
screen in EXP
DATA and RCVY
DATA fields
respectively
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BD06 - IN X'73°

TEST (USER KEY)

372573726 Diagnostic Descriptions 2-70

This routine tests the user key data register.

ERC

Function

Error Description

RAC

Comments

0700

The UKDR register is written
via LSSD operations and read
via an In X'73'" instruction.

KHritten and read values are
compared.

All 8 possible values are
used (0-7).

Written and read values do
not match.

81A

Correct and bad
value are
displayed on the
screen in EXP
DATA and RCVY
DATA fields
respectively

BDO7 - IN X'73"

TEST (READ ONLY KEY)

This routine tests the read only key in the Storage Key Data

register test.

ERC

Function

Error Description

RAC

Comments

0700

Read only key is written via
L55D for address 0 and 2K.
Read only key is read via

In X'73'. HWritten and read
values are compared.

Both 0 and 1 values are
used.

Mismatch during compare

81A

Correct and bad
values are
displayed on the
screen in EXP
DATA and RCV
DATA fields
respectively

BDO8 - IN X"73" TEST (STORAGE PROTECT KEY)

This routine tests the storage protect key

Data register test.

in the Storage Key

ERC

Function

Error Description

RAC

Comments

0700

Storage protect key written
via an LSSD operation for
address 0 and 2 K.

Storage protect key is read
back via In X'73°'.

Written and read values are
Compared. All 8 possible
values are used.

Mismatch during compare.

81A

Correct and bad
value are
displayed on the
screen in EXP
DATA and RCVY
DATA fields
respectively

BDO9 - IN X'73" TEST (ADDRESS EXCEPTICN KEY)

This routine tests the address exception key in
data register test.

the storage key

ERC Function Error Description RAC Comments
0700|Address exception key is Correct and bad
written via LSSD operations 81A|value are

for address 0 and 2 K. displayed on the
Address exception key is screen in EXP
read back via In X'73°'. _ DATA and RCV
The written and read value Mismatch during compare. DATA fields
are compared. Both 0 and 1 respectively
values are used.
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BEOLl - IN X'75"' TEST

ERC Function Error Description RAC Comments

0700 }Read In X'75'" to check for Correct and bad
initial value. 878 |value are
Set all bits of In X'75' via displaved on the
LLSD operation and read back screen in EXP
the contents of In X'75' via DATA and RCV
indirect operation. DATA fields
Written and read values are |[Mismatch during compare respectively
compared

BEO3 - IN X'7D" TEST

ERC Function Error Description RAC Comments

0700 |Read In X'7D' to check for Correct and bad
initial value. 879ivalue are
Set all bits of In X'7D' via displayed on the
LL5SD operation after screen in EXP
disabling CCU interrupts. Mismatch during compare DATA and RCV
Read In X'7D' via indirect DATA fields
operation. Compare written respectively

and read values.

Reset CCU Hard Check in CCU-
to-M0SS Status A register
Set CCU Check Reset in
diagnostic control register.
Enable interrupts

BEOG - IN X'7E" TEST

ERC Function Error Description RAC Comments
0700 |Check initial value of In Correct and bad
X'7E"'. 825|value are

Set on all bits in In X'7E' displayed on the
via an LSSD operation. Read screen in EXP
back In X'7E' via indirect Mismatch during compare DATA and RCV
operation. match DATA fields
Compare written and read respectively
values.

0701 |Read In X'76"'. Check for I0C
address exceptions. No I0C address exception

0702|Read In X'7D'. Check for POP|No POP Parity Error
Parity Error
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ERC

Function

Error Description

RAC

Comments

0700

Set on bits in In X'7F' via
an LSSD operation.

Enable CCU Interrupts

Read In X'7F' via indirect
operation.

Compare written and read
values.

Mismatch during compare

826

Correct and bad
values are
displayed on the
screen in EXP
DATA and RCVY
DATA fields
respectively

BEO6 - IN X'77' TEST

M0SS-to-CCU Status reg., and
I01I via LSSD operations.
Advance the C-Clock in clock
step mode 3 times.

Read back the LSSD strings.
Compare the data written

in I01I and read in MDOR

3 values are used in I01I:
XY3IAAAA?

X'35555"
X'03131"

Mismatch during compare

This routine tests the read latches set for CCU level 2, 3 and %
interrupt requests in the I01l register.
ERC Function Error Description RAC Comments
0700} Initialize the ROSAR, LSAR, 879|Correct and bad

values are
displayed on the
screen in EXP
DATA and RCV
DATA fields
respectively




BFO1l - OUT X'73" ROS CYCLE TEST

This routine checks that during an Qut X'73' ROS task, the SAR
contains the value of the key and stays unchanged.

ERC Function Error Description RAC Comments
0700 |Write Out X'73' = X'000010°". 81A|Correct and bad
Read back SAR values are
Compare written and read Mismatch during compare. displayed on the

values. screen in EXP

DATA and RCV
DATA fields
respectively

BF02 - OUT X'73" STORAGE PROTECT KEY TEST

ERC Function Error Description RAC Comments
0700 |Write OQut X'73' for addr. 0 85C|Correct and bad
with all possible values of values are

storage protect key (0-7). displayed on the
Read back SKDR via LSSD screen in EXP
operation. Compare written Mismatch during compare. DATA and RCV
and read values. DATA fields
respectively
0701|Do the same for address 2K. 85C

BF03 - OQUT X'73' READ-ONLY KEY TEST

ERC Function Error Description RAC Comments
0700 jWrite Out X'73' for addr. 0 81AlCorrect and bad
with values 1 and 0. values are

Read back SKDR via LSSD displaved on the
operation. Compare Mismatch during compare screen in EXP
written and read values DATA and RCVY
DATA fields
respectively
0701|Do the same for address 2K. 81A

BF04 - OUT X'73' ADDRESS EXCEPTION INDICATOR TEST

ERC Function Error Description RAC Comments
0700 |Write Out X'73' for address 81A|Correct and bad
0 with values 1 and 0. values are

Read back SKDR via LSSD displayed on the

operation. Compare Mismatch during compare. screen in EXP

written and read values. DATA and RCV
DATA fields
respectively
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ERC Function Error Description RAC Comments
0700 |Write Out X'73' for all user|Mismatch during compare. ERC|81A
to |key pointer registers and number gives failing user
0714|5 user key program levels. key pointer register or user Correct and bad
key program level: values are
700 user key pointer reg 0 displayed on the
All values of user key (0-7)}701 user key pointer reg 1 screen in EXP
are used. 702 user key pointer reg 2 DATA and RCV
Read back user keys register|703 user key pointer reg 3 DATA fields
via LSSD operations and 704 user key pointer reg 4 respectively
compare values. 705 user key pointer reg 5
706 user key pointer reg 6
707 user key pointer reg 7
708 user key pointer reg 8
709 user key pointer reg 9
70A user key pointer reg A
70B user key pointer reg B
70C user key pointer reg C
70D user key pointer reg D
70E user key pointer reg E
70F user key pointer reg F
710 user key program level 1
711 user key program level 2
712 user key program level 3
713 user key program level ¢4
714 user key program level 5
BF06 - OUT X'73" MODIFY FUNCTION TEST
ERC Function Error Description RAC Comments
0700 jWrite Out X'73' storage key 81A|Correct and bad
= 0 with modify. values are
Write Out X'73' storage key displayved on the
= 1 without modify. screen in EXP
Read In X'73' and test that |Tested key not equal to 0. DATA and RCV
storage key = 0. DATA fields
respectively
0701 |Write Qut X'73' exception
key = 0 with modify.
Write Out X'73' exception 81A
key = 1 without modify.
Read In X'73' and test that |Tested key not equal to 0.
storage key = 0.
0702|UWrite Qut X'73' read only 81A
key = 0 with modify. Tested key not equal to 0.
Write Out X'73' read only
key = 1 without modify.
Read In X'73' and test that
read only key = 0.
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BGOl - KEY STORAGE BIT TEST

Nr;te and read the whole key storage with patterns X'55 and
XTAA'.

1. Using Out X'73', write the Address Exception key, the Read
Only key, and the Storage Protect key, for every 9-bit word
of key storage.

2.  Read back and verify the contents.

ERC Function Error Description RAC Comments
0701 |Write/read all key storage Read data not equal to 817 ]|ERR Bit field
words. expected data. on the screen

shows the
address of the
wrong word

BG02 - KEY STORAGE ADDRESSING TEST
Address every word of the whole key storage.
Write in each word of key storage its own address and read it

back via LSSD operations. This is done in both ascending and
descending order.

ERC Function Error Description RAC Comments
0701 {Write/read word-by-word Read data not equal to 817 |ERR BIT field
the whole key storage. expected data. on the screen
shows the

address of the
wrong word
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BHO1l - OUT X'7A" TEST (PART 1)

Check the initial values
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of the high and low resolution timers.

ERC Function Error Description RAC Comments
0700 |Write and read LSSD strings 812|Correct and bad
with clock off. values are

Check the value of the high displayed on

resolution timer. Value not equal to 0. screen in EXP

0701 |Check value of the low 812 |DATA and RCV
resolution timer Value not equal to 0. DATA fields
respectively

BHO2 - OQUT X"7A" TEST (PART 2]

Test the incrementation of the high resolution timer.

ERC

Function

Error Description

RAC

Comments

0700

Mask all interrupt levels.
Initialize high resolution
timer to X'3FFFFF' via LSSD
operation with C-Clock off.
Step the CCU 16 steps.

Read In X'7A' - should be
X'00000F".

In X'7A' not equal to
X'0000F".

87A|Correct and bad

values are
displayed on the
screen in EXP
DATA and RCVY
DATA fields
respectively

BHO3 - OUT X'7A"' TEST (PART 3)

Test the incrementation of the low resolution timer.

ERC Function Error Description RAC Comments
0700 |Mask all interrupt levels. 812|Correct and bad
! Initialize high resolution values are
timer to X'3FFFFF'. displayed on the
Initialize low res. timer to screen in EXP
X'000FF8' via LSSD operation DATA and RCV
with C-Clock off. DATA fields
Step the CCU 16 steps. respectively
Read contents of the low
resolution timer; should be |Low resolution timer not
X'000008"'. equal to X'000008"'.
0701 |Read the contents of high High resolution timer not
resolution timer; should be |equal to X'000000". 812
X'000000°.
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BHOG& - OUT X"7A" TEST (PART 4&)

This routine checks the timer as a utilization counter.

ERC Function Error Description RAC Comments
0700 |Mask all interrupt levels. 871|Correct and bad
Initialize high resolution values are

timer to X'3FFFFF"'. displayed onthe
Initialize low resolution screen in EXP
timer to X'000FF8"'. DATA and RCV
Set utilization counter mode DATA fields
Read back In X'7A'. High respectively
resolution timer should High resolution timer not
stay at X'3FFFFF'. equal to X'3FFFFF'.

0701 |Perform Out X'7A' to enable
low resolution counter.
Read back In X'7A' - should |Low resolution timer not 871
be X'000000°". equal to X'000000°".
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BIOl ~ OUT X'77' TEST

-

N
N

This routine tests the reset of level 1, 2, 3, and 4 interrupt
requests.

ERC Function Error Description RAC Comments
0700 |Write Out X'77', with all 87B|Correct and bad
bits on, then unmask. values are

Read In X'7F' - should be 0 {In X'7F' not equal to 0. displaved on the
(all interrupts level 2, 3, screen in EXP
and & reset). DATA and RCVY
DATA fields
respectively
0701 |Read In X'7E' - should be 0 |In X'7E' not equal to 0.
(all level 1 interrupts 878
reset).
BI02 - OUT X'79" AND IN X'79' TEST
ERC Function Error Description RAC Comments
0700|Set enter level ¢ latch. 87C|Correct and bad
Write Out X'79' with X'2308" values are
Read Out X'79' via LSSD and |Out X'79' not equal to displaved on the
check value. X'2308". screen in EXP
DATA and RCV
DATA fields
respectively
0701 |Read CCU-to-MOSS Status A M0SS-to-CCU Status A 311
register; should contain register not equal to X'50°'.
X'50".
0702|Read In X'79'; should be In X'79'" not equal to 877
X'0300°". X'0300".
0703 |Read CCU-to-MOSS Status F CCU-to-M0SS Status F 81A
register should contain register not equal to X'CO'.
Xr'cor'.
0704 iWrite Qut X'79' = X'4404"'. OQut X'79' not equal to 87D
Read Qut X'79' via an LSSD. |X'0300°".
Should contain X'0300°".
0705|Reset Pgm Reg IPL in CCU-to-|MOS55-to-CCU Status A reg 811
M0OSS Status A reg. Read this|not equal to X'10°'.
register (should contain
Xv'10').
0706 |Read In X'79'; should In X'79' not equal to 81A
‘ contain X'0300°". X'0300".
0707 |Read CCU-to-MOSS Status F CCU-to-M0SS Status F 81A
;ggg§ter; should contain register not equal to X'CO"'.
0708 {Write "Set AIO Stop' in Out |'AIO Stop' bit not raised in|86A
X'79. Mode Control reg B.
0709|Write "Reset AIO Stop' in *AIO Stop' bit not reset in |86A
Qut X'79°'. Mode Control reg B.
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BI0O3 - OUT X'7E" AND OUT X'7F' TEST

This routine tests the set and reset of the program interrupt

masks.

ERC Function Error Description RAC Comments
0700 |Write Out X'7E' all bits. 8l1l|Correct and bad
Read LSSD and check masks values are

for all levels (X'1F'). Masks are not set for all displayed on the

levels. screen in EXP
DATA and RCVY
DATA fields

respectively

0701 |Write Out X'7F"' all bits.
Read LSSD and check masks Masks are not reset
for all levels (X'00') 811

BI04 - CCU/STORAGE SCOPING ROUTINE

This CCU manual intervention routine exercises the CCU to main
storage data and control lines. It does not isolate an FRU, but
allows looping with selected command, address, and data patterns
for scoping.

ERC Function Error Description RAC Comments
Error during scoping Prompting messages for CE 89F Reserved for
routine when requested (see MIM 1, Chapter 10, CCU storage

Section 2). scoping

BI05 - NETHWORK POWER OFF TEST

This is a manual intervention routine.

ERC Function Error Description RAC Comments

0700 | Check that when the network |Network power off did not 8FA
power off bit is on using occur.
Out X'79' (byte 0, bit &),
the 3725 is powered off.
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BJOl - STORAGE FIRST ACCESS TEST
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1. Write, then read, the first and second halfwords of the
first card in the ECC disable mode.

2. Compare the written and read data.

3. If more than two bits in error, select the card.

4. If all cards have 2 or more bits in error, test byte select.

5. Test for a high level interrupt.

ERC Function Error Description RAC Comments
0701 |Check MTAR contents after a |MTAR does not contain the 877|Correct and bad
write command. right address. values are

respectively

0702 Check SAR contents after a SAR does not contain the 87F|displayed on the
write command. right address. screen in EXP

DATA and RCV

0703 |Check MTAR contents after a |MTAR does not contain the 877 |DATA fields
read command. right address. respectively

0706 Check SAR contents after a SAR does not contain the 87F
read command. right address.

0705|Writing and/or reading the Read value is 'all ones'. 817 }ERR BIT field
CCU storage is not possible. 780|equal to X'O0OF5"
Try to find an error free Displayed card has been 8E1|ERR BIT field
storage card. found with 2-bit error. tolequal to X'00F6"'

8ES8

789

to
78C
Check byte select function. |There is a byte select error|8EE|ERR BIT field

within the same halfword 781 |equal to X'00F7°'
Y7/X or 0/1).
There is a byte select error|81lD
within the same word (Y/1,
Y/0, X/1, X/0).

0708 {Hard Check condition has Hard Check is due to 1 of ERR BIT field
been detected after write J storage related checkers: equal to X'00F8"
then read command. - 2-bit error 8EB

782
- storage control error 8EC
783
- storage address/data 8ED
parity error 784
Hard Check conditions have Hard Check is due to more 8EAJERR BIT field
been detected. than one storage related 785 jequal to X'00F9"
checker being set.
Address exception checking. |Address exception has been 838 ERR BIT field
erroneously found on. 786 Jequal to X'0F10'
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BJ02 - ECC 1-BIT ERROR CORRECTION TEST

1. Write and read the halfwords at address 0 and at address 2
in the ECC disable mode.

2. If no error,

ECC transparent mode.

write the whole word with l-bit error in the

3. Read the same word in the ECC enable mode, and check that
the 1-bit error was corrected.

Note:

bits are exercised.

Three different patterns are used and all ECC and parity

ERC Function Error Description RAC Comments
0701 |Write/read 2 halfwords at A 2-bit error has been 8E1
address 0 to 3 in ECC detected in data and/or
disable mode. parity bits:
- within the same halfword ERR BIT field
= X'0O0F1 "'
- 1-bit error by halfword ERR BIT field
= X'00F0 '
Simulate a 1-bit error and A 1-bit error has not been 883 |ERR BIT field
check that ECC mechanism corrected. = X'00F2°
corrects the error.
0703 |Check ECC checker. A 2-bit error has been 883 |ERR BIT field
detected in ECC bits. is meaningless
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372573726 Diagnostic Descriptions 2-82
BJ03 - ECC THO-BIT ERROR DETECTION TEST

1. HWrite and read the full word at address 0 in the ECC disable
mode.

2. If no error is detected, write the same pattern with two
bits modified in the ECC transparent mode.

3. Enable the ECC and read.
4. Check for 2-bit errors.
Notes:

1. The test uses the pattern X'00' twice, and the pattern X'FF'
twice. All ECC and parity bits are exercised.

2. This routine must not be specifically selected.

ERC Function Error Description RAC Comments

0701|Simulate a 2-bit error and A 2-bit error has not been 884 ERR BIT field
check that the ECC mechanism|detected by ECC mechanism. is meaningless
detects the error.

0702 After simulation of 2-bit

error, MDOR Parity Error
occurred instead of 2-bit
error. In order to establish
if the MDOR Parity Error was
due to incorrect 2-bit error
handling by the ECC
mechanism or due to the fact
that an error was forced for
a bit which was already

in error. After using
several data and simulation
it is possible to say that
the ECC mechanism is not
working properly.
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BJ04 - STORAGE TEST PATTERN

1. Run the storage test pattern in the ECC disable mode with
data = X"AA'.

2. Wait for a high level interrupt: if there is no high level
interrupt within 1.3 seconds, report an error.

3. If an address exception occurs at the end of installed
storage, verify the data at both address 0 and at the
highest installed address.

ERC Function Error Description RAC Comments
0700 |Check that CCU remains busy |CCU is found not busy 839}ERR BIT field
during the storage test immediately after the is meaningless
pattern command execution. storage test pattern command
is issued.
0701|The storage test pattern Neither address exception 881 |ERR BIT field
command must end with an nor Hard Check due to these is meaningless
HLIR due to an address 2 specific causes has been
exception or a Hard Check detected.

(Hard Check being a possible
consequence of MDOR parity
error, a 1-bit error, or a
2-bit error).

0702|Read data contents of This first address does not |87F|ERR BIT contains
address 0. contain written pattern. the bits found
in error
0703 |Read data contents of last This last address does not 882 |ERR BIT contains
installed halfword. contain written pattern. the bits found
in error
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BJ21 - CONTROL LINES WRAP TEST

This routine is used to check for permanent errors on the CCU
bus storage related control lines.

372573726 Diagnostic Descriptions 2-84%

It is activated only on EC A04404 3725 because it uses the wrap
capability of certain CCU storage related control lines onto the
storage data bus byte 0, which is available only at this EC

to storage grant timeout.

level.
ERC Function Error Description RAC Comments
0700]Issue an Output X'74', then |One control line found 788} ERR BIT field is
a read storage to fetch the |clamped on. equal to X'0001°
control lines status onto
data bus byte 0.
Read value is all ones due 817 |ERR BIT field is
to SP write inhibit. equal to X'0002°
Read value is all zeros due |[794]ERR BIT field is

equal to X'0003’

BJ22 - ADDRESS BUS HRAP TEST

This routine is used to check for permanent errors on the CCU

storage address bus.

X'15AA33"'.

The patterns used are X'2A55CC' and

It is activated only on EC A04404 3725 because it uses the wrap
capability of each address bus byte onto the storage data bus
byte 0, which is available only at this EC level.

ERC Function Error Description RAC Comments
0700 Issue an Output X'74', then |All patterns are found in 787 |ERR BIT field is
a read storage to fetch eachlerror. equal to X'0001°
address bus byte onto data
bus byte 0.
Some patterns are found in 787 |ERR BIT field is
error. equal to X'0002°'
Only one pattern is found in|78D|ERR BIT field is
error. to|lequal to X'0003°'
793
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BJ23 - ECC ONLY MODE FACILITY TEST

This routine is used to check the ECC only mode that is
available at EC A04404. It allows access to the CCU storage
data bus without involving the CCU storage cards. In the
routine, the read and read-modify-write commands are tested
together with the CCU storage data bus. The patterns used are

XTAAAAAAAA' and X'55555555".
It is activated only on EC A046404 3725.

ERC

Function Error Description

RAC

Comments

0700

Issue an Output X'74¢', then |All patterns are found in
a read-modify-write, then a |error.

read command.

The data information is
saved inside the ECC card. Some patterns are found in
error.

796
to
79¢C

79D
to
7A3

ERR BIT fiel
equal to X'0

ERR BIT fiel
equal to X'0

dis
001"

dis
002"

BJ2% - FORCE STORAGE RELATED CHECKERS TEST

This routine is used to check the CCU storage related checkers
and the continuity between the SCTL and the CTLZ2 cards.

It is activated only on EC A044064 3725.

ERC Function Error Description RAC Comments
Issue an Qutput X'74' to The selected checker is not |{794|ERR BIT field is
force a storage related found ‘on'. meaningless.
checkers to 'on'.

0700|Storage address/data parity
errors.

0701|Storage 2-bit error.

0702|Storage control error.
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BJ25 -~ NEW ECC MECHANISM TEST

372573726 Diagnostic Descriptions 2-86

This routine is used to check that the ECC mechanism installed
at EC A04404 3725 works correctly, using the following

facilities:

L4

Single
Single
Single
Double
Double

hard-bit error correction.
soft-bit error correction.
hard-bit, plus single soft-bit error correction.
hard-bit error detection.

soft-bit error detection.

The soft and hard errors are both simulated using an Output
X'74' command.

The routine is activated only on EC A04404 3725.

ERC Function Error Description RAC Comments
0700|{Single hard-bit error Single hard-bit error really|795JERR BIT field is
correction. present at the addressed equal to X'0001°'
location was not corrected
with the ECC enabled.
The addressed location being|795|ERR BIT field is
error free, a single hard- equal to X'0002°
bit simulation was done, but
not corrected with the ECC
enabled.
The addressed location had a]795|ERR BIT field is
single soft-bit error. A equal to X'0003'
single hard-bit simulation
was done but, not corrected
with the ECC enabled.
No '+1-bit error corrected' |795]ERR BIT field is
information was given after equal to X'0004°
correction of a simulated
single hard-bit error.
0710|Single soft-bit error Single soft-bit error was 795|ERR BIT field is
correction. simulated using the ECC meaningless.
transparent mode at an error
free location, but is not
corrected when the ECC is
enabled.
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ERC Function Error Description RAC Comments
Double bit error (one soft 7AG|ERR BIT field is
and one hard). meaningless.

0720 Only the soft-bit error was

simulated, one single hard
bit error being detected at
the test location. These two
bit errors are not corrected
when the ECC is enabled.

0721 A single soft-bit error and
a single hard-bit error uere
simulated, but not corrected
when ECC is enabled.

Double hard-bit error 7A4|ERR BIT field is
detection. meaningless.

0730 Only a single hard-bit error
was simulated at the test
location, but a real one was
detected as well. This two-
bit error is not detected
when the ECC is enabled.

0731 A two hard-bit error was
simulated, but not detected
when the ECC is enabled.

0740 | Double soft-bit error A two soft-bit error was 7A4ERR BIT field is
detected. simulated, but not detected meaningless.
when the ECC is enabled.
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BKO1l - DATA PATH TEST

372573726 Diagnostic Descriptions 2-88

Write and read different patterns in the first and second
halfwords of storage.

ERC Function Error Description RAC Comments
0700 |Compare written and read Mismatch in the data. 88E|Correct and bad
data. values are

displayed on the
screen in EXP
DATA and RCVY
DATA fields
0701 |Test Hard Check. Hard Check with storage 8F0|respectively
address/data parity
occurred.

BK02 - SCAN HHOLE STORAGE TEST (2-BIT ERROR DETECTION)

1. Run the storage test pattern in the whole installed storage
with ¢ different data patterns.

2. MWait for an address exception:

occurs,
steps.

if no address exception
then suspect a storage card; execute the following

3. Limit the storage size using the address exception key to 1
card and restart the scan.

4. Continue with the next cards, one-by-one,

card in error.

to find out the

turn to isolate the bad one.

error detected on first card

One storage card is found
in error.

8E1l
to
8ES8
789
to
78C

ERC Function Error Description RAC Comments
0700 |Check that CCU remains busy |CCU is found not busy 839|ERR BIT field
during the storage test immediately after the is meaningless
pattern command execution. storage test pattern is
issued.
0701 |Test each storage card in Storage address/data parity |[8lE}{ERR BIT field

is meaningless

ERR BIT field
is meaningless




BK03 - STORAGE ADDRESSING TEST

1. Test the byte select mechanism - write a specific byte in
fullword 0 and check after reading it back.

2. Test the word addressing mechanism - address all 128
fullwords in the first block of storage in both ascending
and descending-order.

3. Test the refresh mechanism - address the 1st fullword of
each block of 512 bytes in both ascending and descending
order.

4. HWrite the fullword at address X'10000°".

5. HWrite the first fullword of each installed storage card.

ERC Function Error Description RAC Comments
0700 |Write and read specific byte|Read data not equal to 8851With the
at address 0. expected data. exception of ERC
707 correct and
0701 |Address 128 fullwords in Read data not equal to and bad values
ascending mode. expected data. are displayed
on the screen in
0702|Address 128 fullwords in Read data not equal to EXP DATA and RCY
descending mode. expected data. DATA fields

respectively
0703 |Address 1st fullword of each|Read data not equal to
512-byte block in ascending |expected data.

mode.

0706 |Address 1st fullword of each|Read data not equal to

512~-byte block in expected data.
descending mode.

0705|Write a fullword at address |Read data not equal to

X'10000". expected data.

0706 |Write fullword 0 of a Read data not equal to ERR BIT field
specific card and check datalexpected data. = X'00F6°Y
Check that all others cards |{Non zero value found at ERR BIT field
stay at initial value X'00'.|address 0 of a non-selected = X'00F7°".

storage card.

BK04 - STORAGE TEST (16K HORDS)
1. Write the storage, halfword by halfword, from 0 to 16K.

2. Read each halfword and verify the contents.

ERC Function Error Description RAC Comments
0700 |Write and read a halfword in|{Read data not equal to 885|Correct and bad
the range 0 - 16K. expected data. values are

displayed on the
screen in EXP
DATA and RCVY
DATA fields
respectively
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BK0O5 -~ INITIAL IPF CONTROL MECHANISHM TEST

1. Write storage position 0 with the fullword X'YAAAA5555'.
2. Initialize the IAR to X'00".

3. Initialize the IPF (instruction pre-fetch) function.

4. Read POPA and POPB.

ERC Function Error Description RAC Comments
0701 |Read POPA. POPA does not contain 819|Correct and bad
XTAAAA'. values are
displayed on the
screen in EXP
DATA and RCV
DATA fields
respectively
0702|Read POPB. POPB does not contain 819
X'5555°",

BLOl - WRITE CHARACTER - NO INCREMENT, NO LOOP

1. Write the character XTAA'

(R0OS command) at address 0.

2. Verify the contents of the SAR for a correct address.

3. Read the character and verify that there is no error.

ERC Function Error Description RAC Comments
0701 |Verify the address in SAR. SAR address incorrect 87F|Correct and bad
(should be X'00"). values are
displaved on the
screen in EXP
DATA AND RCV
DATA fields
respectively
0702|{Verify read data (byte 0). Data not correct. 8FF




BLO2 - WRITE HALFHORD - NO INCREMENT, LOOP
1. HWrite the halfword X'AAAA' (R0OS command) at address 0.

2. Verify that the busy bit is on in the CCU-to-M0SS Status B
register.

3. Wait for 100 milliseconds and reset the busy bit in order to
stop the loop.

4. Verify the SAR for the correct address.
5. Verify the MTAR for the correct address.
6. Read the data and verify.

ERC Function Error Description RAC Comments
0700|Test busy bit. No busy bit. 839|{Correct and bad
values are
0701 |Verify the storage address Bad storage address. 819]displayed on the
in SAR. screen in EXP
DATA and RCV
0702|Verify the storage address Bad storage address. 819|DATA fields
in MTAR. respectively
0703 |Verify read data. Read data not equal to 819
expected data.

BL03 - READ HALFHORD NO INCREMENT, LOOP
1. HWrite the halfword X'AAAA' at address 0.
2. Start read halfword (R0S command).

3. Verify that the busy bit is on in the CCU-to-M0SS Status B
register.

4. Loop for 100 milliseconds and reset the busy bit in order to
stop the loop.

5. Verify the SAR for a correct address.

6. Verify MTAR for a correct address.

ERC Function Error Description RAC Comments
0700|Test busy bit. No busy bit. 839|Correct and bad
values are
0701 |Verify the storage address Bad storage address. 819|displaved on the
in the SAR. screen in EXP
DATA and RCY
0702|Verify the storage address Bad storage address. 819|DATA fields
in MTAR. respectively
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BLO% - WRITE CHARACTER NO INCREMENT,

1.
2.

3.

372573726 Diagnostic Descriptions 2-92
Loop
Write the character at address 0 with a R0OS command.

Verify that the busy bit is on in the CCU-to-M0SS Status B
register.

Loop for 100 milliseconds and reset the busy bit in order to
stop the write loop.

4. Verify the SAR for a correct address.
5. Verify the written data.
ERC Function Error Description RAC Comments
0700} Test busy bit. No busy bit. 839|Correct and bad
values are
displayed on the
screen in EXP
0701 |Verify the storage address Bad storage address. 87F|DATA and RCV
in SAR. DATA fields
respectively
0702|Verify read data. Read data not equal to 8FF
expected data.

BLO5 -~ SINGLE ADDRESS TEST PATTERN

1.

2.

3.

Start the test pattern X'AAAA' at address 0
command.

Verify that the busy bit is on in the CCU-to-M0SS Status B
register.

using a ROS

Scan for 100 milliseconds and reset the busy bit in order to
stop the scan.

4. Verify the SAR for a correct address.
5. Verify the data in the MTDR.
6. Read the data (via an indirect operation) and verify.
ERC Function Error Description RAC Comments
0700}Test busy bit. No busy bit. 839|Correct and bad
values are
displayed on the
screen in EXP
0701 |VYerify the storage address Bad storage address. 87F|DATA and RCV
in SAR. DATA fields
respectively
0702|Verify the data in MTDR. Wrong data in MTDR. 877
0703 |Read data by the indirect Wrong data read. 880
operation.
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BL0O6 - SINGLE ADDRESS SCAN TEST
1. Write address 0 with data XTAAAA'.

2. Start a scan at address 0 using a R0OS command.

3. Test that the busy bit is on in the CCU-to-M0SS Status B
register.

4. Scan for 100 milliseconds and reset the busy bit in order to
stop the scan.

5. Verify the storage address in the SAR.
6. Verify the data in the MTDR.

ERC Function Error Description RAC Comments

0700]}Test busy bit No busy bit 839|Correct and bad
values are
displayed on the
screen in EXP
0701jVerify the storage address Bad storage address 819|DATA and RCV

in SAR DATA fields

respectively
0702|Verify the data in MTDR Wrong data in MTDR 819

BLO7 - HRITE HALFHORD, INCREMENT, NO LOOP
1. HWrite X'AAAA' at address 0 with R0OS command.

2. Read the address in the MTAR and verify that the address was
incremented by 2.

3. Verify the written data.

ERC Function Error Description RAC Comments
0701 |Verify address Wrong address in MTAR 819|Correct and bad
incrementation in MTAR values are

displayed on the
screen in EXP
DATA and RCV
0702|Verify written data Read data not equal to 819|DATA fields
expected data. respectively
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BL0O8 ~ READ HALFHORD, INCREMENT, NO LOOP
1. HWHrite the halfword X'AAAA' at address 0.
2. Read the data at address 0 using a R0OS command.
3. Read the address in the MTAR and verify that the address was
incremented by 2.
4. Verify the read data.

ERC Function Error Description RAC Comments
0701 |Verify address Wrong address in MTAR 819|Correct and bad
incrementation in MTAR values are

displayed on the

screen in EXP

DATA and RCV

DATA fields

respectively
0702 |Verify read data Wrong data read 819

BLO9 - HRITE HALFHORD,

INCREMNENT,

Loop

1. HWrite the halfuword X'AAAA' starting at address 0 using a ROS
command.
2. Test that the busy bit is on in the CCU-to-M0OSS Status B
register.
3. Continue the scan for 100 milliseconds and reset the busy
bit in order to stop the scan.
ERC Function Error Description RAC Comments
0700} Test busy bit No busy bit 839|Correct and bad
values are
displaved on the
screen in EXP
DATA and RCVY
0701 Test data at address 0 Wrong data at address 0 819 |DATA fields
respectively
0702} Test data at the highest Wrong data at the highest 819
installed address installed address
0703 |Verify address in MTAR Address = 0 (no loop) 819
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BLOA - READ HALFWORD, INCREMENT, LOOP

1. Using write halfword (increment, loop), write the whole
storage with the pattern X'AAAA'.

2. Test that the busy bit is on in the CCU-to-M0OSS Status B
register.

3. MWait for 1.3 seconds, then reset busy bit in order to stop
the write command.

4. Start a Read halfword (increment, loop) command.

5. Test that the busy bit is on in the CCU-to-M0SS Status B
register.

6. Wait for 100 milliseconds and reset the busy bit in order to
stop the read command.

7. Test the storage address in the MTAR.

ERC Function Error Description RAC Comments
0700|Test busy bit after urite No busy bit 839|Correct and bad
command values are

displayed on the
screen in EXP
DATA and RCV

0701 {Test busy bit after read No busy bit 839|DATA fields
command respectively
0702|Test storage address value Address 0 in MTAR 819

BLOB ~ STORAGE SCAN TEST

1. Start the storage test pattern at address 0 (write whole
storage) with the pattern XTAAAA'.

2. Test that the busy bit is on in the CCU-to-M0SS Status B
register.

J. Wait for 1.3 second and reset the busy bit in order to stop
the storage test pattern.

4. Reset the high level interrupt flag in the interrupt handler
(address exception expected).

5. Start a storage scan command (read whole storage).

6. Test that the busy bit is on in the CCU-to-M0SS Status B
register.

7. Wait for 1.3 second and reset the busy bit in order to stop
the storage scan.

8. Verify the expected high level interrupt in the interrupt

handler.

ERC Function Error Description RAC Comments
0700|Test busy bit during storage|{No busy bit 839|Correct and bad
test pattern values are

displayed in the
0701|Test busy bit during storage|No busy bit 839|screen in EXP
scan DATA and RCV
DATA fields
0702|Test high level interrupt No address exception 819|respectively
(address exception)
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BMO1l -~ ELEMENTARY XFER

372573726 Diagnostic Descriptions 2-96

This routine tests the following elementary transfers:
o From the I01D to the WSDR.
I01A to the SAR.

. From the

ERC Function Error Description RAC Comments
I01D is loaded via an LSSD Correct and bad
operation with 3 different values are
values: displayed on the

XT'IAAAA' screen in EXP
X'35555" DATA and RCV
X'03131" DATA fields
I01A is loaded via an LSSD respectively
operation with 3 different
values:
XT070AAAAA"
X'07355555"
X'00313131°
Gates are initialized
(CTI1, IOCB).
Do one clock step.

0700 |Verify that WSDR contains Data not transferred
data from I01D correctly

0701|Verify that SAR contains Data not transferred
data from I01A correctly

8DA

8DB

8DC

8DD

8DE

8DF

8ED
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BM02 - ELEMENTARY TRANSFER

This routine tests the following elementary transfers:

. From the WSDR to the IO01D.
. From the SAR to the IO0lA.

ERC Function Error Description RAC Comments
WSDR is loaded via an LSSD Correct and bad
operation with 3 different values are
values: displayed on the

X'0300AAAA" screen in EXP
X'03005555" DATA and RCV
X'00003131" DATA fields
SAR is loaded via an LSSD respectively
operation with 3 different
values:
XT070AAAAAT
X'07355555"
X'00043131"
Initialize following gates:
RPTY, STUI, RSOE, CCUI,
RSTG, RZBS, CTIl, CTI3.
Do one clock step.

0700|Verify that I01A contains Data not transferred
data from SAR correctly

0701 |{Verify that I01D contains Data not transferred
data from WSDR correctly

8DA
8DB
8DC
8DD
8DE
8DF
8E0

BM03 - IOC STATE STEP TEST VIA LSSD (AIO)

An AIO operation is divided into 22 logical states.

Each state

is tested with the CCU in clock step mode by reading registers

I01A, IO01D, CTI3, CTIl, and CTI4.

Each ERC corresponds to the test of a particular state.

ERC Function Error Description RAC

Comments

0700
0715

818
8D5
8C5
8D6
8CE
845
8CB
8cCC
3D8
8CD
8D9

Test state of execution An error in the step

of AI0 operation

Correct and bad
values are
displayed on the
screen in EXP
DATA and RCV
DATA fields
respectively
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BNO1l - IOC STATE STEP TEST VIA LSSD (P10)

A PI0 operation is divided into 13 logical states.

Each state

is tested with the CCU in clock step mode by reading registers

1014,

101D,

CTIl,

CTI3, and CTI4.

Each ERC corresponds to the test of a particular state.

8CE
8CE

ERC Function Error Description RAC Comments

0700]Test state of execution An error in the step 818|Correct and bad

to Jof PIO operation 85A]|values are

070C 81Aldisplaved on the
8C5lscreen in EXP
820|DATA and RCV

DATA fields
respectively

BOO1 - STORAGE SOLID l-BIT ERROR DETECTION (MANUALLY INVOKED ROUTINE)

The purpose of this routine is to provide a storage cakd list
for which the number of solid single-bit errors is higher than a
given threshold.

A maximum of six cards is called when six or more cards having
more l-bit errors than the fixed threshold are detected.

ERC Function Error Description RAC Comments
Prompting messages for CE
(see MIM 1, Chapter 2,
Section 2, "Extended
Troubleshooting Using
BERs™).
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CAO1 - LRI INSTRUCTION AND INSTRUCTION STEP TESTS

1. Verify the loading of the correct byte in the local store

and in the

Verify the

corresponding Work register.

setting of the CZ latches.

3. Test the R0OS address decode from each POP.

4. Verify the

instruction step mode.

ERC Function Error Description RAC Comments
06401|Set values in register to Register setting is 8A0|Instructions
to |prepare the instruction incorrect: loaded at
060% | execution. 0401 Mode Control Reg B X'800°"
0402 POPA
06403 Work register
0404 IAR
0601f LRI 1(0), X'FF' After executing LRI 8A0|Correct and bad
to LRI 3¢0), X'00° instruction one of the values displayed
0607] LRI 5(1), X'FF' tested registers contains on the screen in
LRI 7(1), X'00"' an incorrect value: EXP and RCV DATA
LRI 3(0), X'00" 0601 Mode Control Reg B fields
0602 Op register respectively
0603 MWork register
0604 Local store
0605 CZ latches
0606 IAR
0607 LAR
CA02 = INSTRUCTION PRE-FETCH TEST
This routine checks the instruction pre-fetch operation, using
the LRI instruction (previously tested by routine CAQ01l).
ERC Function Error Description RAC Comments
0401]Instruction prefetch is After CCU stepping one of 8Al}Instructions
to jinitialized with address of |registers contains incorrect loaded at
0406 the lst instruction. CCU is{value: X'800°
stepped and verification is 0401 Mode Control Reg B
done that correct POP is 0402 POP
loaded with correct 0403 IAR
instruction 0404 SAR
0601|LRI instruction set as in After executing the LRI 8Al|Correct and bad
to |CAD1 instruction one of registers values displayed
0603 contains incorrect value: on the screen in
0601 Mode Control Reg B EXP and RCV DATA
0602 POP fields
0603 OPRG respectively
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CA03 - BRANCH INSTRUCTION TEST

1.

372573726 Diagnostic Descriptioﬁs 2-100

instruction.

2.
3.
4.

Check the Op register to verify execution of the correct

Verify the correct updating of the IAR and the SAR.
Verify IPF select after the branch.

Branch instructions with positive and negative displacement
are tested.

5. The CZ latches do not change.
ERC Function Error Description RAC Comments
0401 |Set values in registers to Register setting is 8A2|Instructions
to |prepare instruction incorrect: loaded at
0404 |execution 0401 Mode Control Reg B X'800°
0402 IAR
0403 SAR
0404 CZ latches
0601 B + 002 After executing the B Correct and bad
to B - 002 instruction one of the values displayed
0607 B - 7FE tested registers contains on the screen in
B + 7FE an incorrect value: : EXP and RCV DATA
0601 Mode Control Reg B fields
0602 Op reg 8A2|respectively
0603 IAR
0604 SAR
0605 IPFC
0606 CZ latches
0607 LAR
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CB04 - BZL INSTRUCTION TEST

1. With the Z latch on,
instruction.

2. Verify SAR, IAR and LAR updating.
3. Verify the value of the CZ latches.

verify the Op register for a correct

4. With the Z latch off, check for no branch.

ERC Function Error Description RAC Comments
0401 |Set values in registers to Register setting is 8A2|Instructions
to |prepare instruction incorrect: loaded at
0404 |execution 0401 Mode Control Reg B X'800°"

0402 IAR

0403 SAR

0404 CZ latches
0601} BZL + 002 After executing the BZL 8A2|Correct and bad
to BZL - 7FE instruction one of the values displayed
0607] BZL + 7FE tested registers contains on the screen in

BZL - 002 an incorrect value: EXP and RCV DATA

0601 Mode Control Reg B fields
0602 OPRG respectively
0603 IAR
0604 SAR
0605 IPFC
0606 CZ latches
0607 LAR
CBO5 - BCL INSTRUCTION TEST
1. With the C latch on, verify the Op reg for correct

instruction.

2. Verify SAR, IAR, and LAR updating.

3. Verify the value of the CZ latches.

4. With the C latch off, check for no branch.

ERC Function Error Description RAC Comments
06401|Set values in registers to Register setting is 8A2]|Instructions
to |prepare instruction incorrect: loaded at
0604 |execution 0601 Mode Control Reg B X'800"

0402 IAR

0603 SAR

06404 CZ latches
0601] BCL + 002 After executing the BCL Correct and bad
to BCL - 7FE instruction one of the values displayed
0607 BCL + 7FE tested registers contains 8A2|on the screen in

BCL - 002 an incorrect value: EXP and RCV DATA

0601 Mode Control Reg B fields

0602 OPRG respectively

0603 IAR

0604 SAR

0605 IPFC

0606 CZ

0607 LAR
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CB06 - BB INSTRUCTION TEST
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1. With the tested bit on, verify the Op reg for correct
instruction.
2. Verify SAR, IAR, and LAR updating.
3. Verify the value of CZ latches and check that the local
store was not changed.
4. With the tested bit off, check for no branch.
ERC Function Error Description RAC Comments
0401 |Set values in registers to Register setting is 8A2|Instructions
to |prepare instruction incorrect: loaded at
04064 |execution 0401 Mode Control Reg B X'800"
0402 IAR .
0403 SAR
06404 CZ
0405 LS
0601 After executing the BB Correct and bad
to R N M Display |instruction one of the values displayed
0607 |—~-=]|=-==]~==]-==-- = tested registers contains on the screen in
BB 1 0 000 + 02 an incorrect value: EXP and RCV DATA
BB 3 1 001 - 7E 0601 Mode Control Reg B 8A2]fields
BB 5 0 110 + 7E 0602 0OPRG respectively
BB 7 1 111 - 02 0603 IAR
BB 1 1 010 + 02 0604 SAR
BB 3 0 011 - 7E 0605 IPFC
BB 5 1 100 + 7E 0606 LS
BB 7 0 101 - 02 0607 CZ latches
0608 LAR
CCO07 - ARI INSTRUCTION TEST
1. Check the Op register for correct instruction.
2. Check the Work register, the Local Store and the CZ latches
for the correct result.
3. Check IAR and LAR updating.
ERC Function Error Description RAC Comments
0401]|Set values in registers to Register setting is 816 | Instructions
to |prepare instruction incorrect: loaded at
0404 |execution 0401 Mode Control Reg B X'800°
06402 IAR
0403 SAR
0404 UWork register
0601 After executing the ARI Correct and bad
to R N Immed field instruction one of the values displayed
0607 --~=]--=]---}----mcc- tested registers contains on the screen in
ARI 1 0 00 an incorrect value: 816 |EXP and RCV DATA
ARI 3 1 01 0601 Mode Control Reg B fields
ARI 5 1 FF 0602 0OPRG respectively
ARI 7 0 FF 0603 Work register
0604 LS corresponding to
Work register
0605 CZ latches
0606 IAR
0607 LAR
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CCO8 - ORI INSTRUCTION

TEST

1. Check the Op register for the correct instruction.

2. Check the Work register,

result.

3. Check IAR and LAR updating.

Local Store and CZ latches for

ERC Function Error Description RAC Comments
0401 |Set values in registers to Register setting is 816 Instructions
to |prepare instruction incorrect: loaded at
0404 | execution 0401 Mode Control Reg B X'800"
0402 IAR
0603 SAR
0404 Work reg
0601 After executing the ORI Correct and bad
to R N Immed field instruction one of the values displayed
0607] ---=]-==]-=-]-=---mmeeo tested registers contains on the screen in
ORI 1 0 00 an incorrect value: 816 |EXP and RCV DATA
ORI 3 1 55 0601 Mode Control Reg B fields
ORI 5 1 00 0602 OPRG respectively
ORI 7 0 AA 0603 Work reg
0604 LS corresponding to
Work reg
0605 CZ latches
0606 IAR
0607 LAR
CC09 - XRI INSTRUCTION TEST
1. Check the Op register for the correct instruction.
2. Check the Work register, Local Store and CZ latches for
result.
3. Check IAR and LAR updating.
ERC Function Error Description RAC Comments
0401|S5et values in registers to Register setting is 8l6|Instructions
to |prepare instruction incorrect: loaded at
0404 |execution 0401 Mode Control Reg B X'800°
0402 IAR
0603 SAR
06406 HWork reg
0601 After executing the XRI Correct and bad
to R N Immed field instruction one of the 816 |values displaved
0607 —=—=]-==]-=-]--m-emmmn tested registers contains on the screen in
XRI 1 1 55 an incorrect value: EXP and RCV DATA
XRI 3 0 AA 0601 Mode Control Reg B fields
XR1I 5 0 00 0602 OPRG respectively
XRI 7 1 FF 0603 Work reg
0604 LS corresponding to
work reg
0605 CZ latches
0606 IAR
0607 LAR
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CDOA -

NRI INSTRUCTION TEST
1.

2.
result.

372573726 Diagnostic Descriptions 2-104

Check the 0Op register for the correct instruction.

Check the Work register, Local Store and CZ latches for

3. Check IAR and LAR updating.
ERC Function Error Description RAC Comments
0601 |Set values in registers to Register setting is 816 | Instructions
to |prepare instruction incorrect: loaded at
0404 | execution 0401 Mode Control Reg B X'800"
0402 1IAR
0403 SAR
06404 Work reg
0601 After executing the HNRI Correct and bad
to R N Immed field instruction, one of the values displayed
0607| ——==]-==]=--]---mmeo tested registers contains 816|on the screen in
NRI 1 0 AA an incorrect value: EXP and RCV DATA
NRI 3 1 55 0601 Mode Control Reg B fields
NRI 5 0 55 0602 0OPRG respectively
NRI 7 1 AA 0603 Work reg
0604 LS corresponding to
work reg
0605 CZ latches
0606 IAR
0607 LAR
CDOB - TRM INSTRUCTION TEST
' 1. Check the Op register for the correct instruction.
2. Check the updating of the CZ latches.
3. Check that the HWork register and Local Store are not
modified.
4. Check IAR and LAR updating.
ERC Function Error Description RAC Comments
0401]Set values in registers to Register setting is 816 jInstructions
to |prepare instruction incorrect: loaded at
0404 |execution 0401 Mode Control Reg B X'800°
0402 IAR
0403 SAR
0404 Work reg
0601 After executing the TRM 816 | Correct and bad
to R N Tested bit instruction one of the values displayved
0607| -——=|--=]--~|-=-—mm——— tested registers contains on the screen in

TRM 1 1 01 an incorrect value: EXP and RCV DATA

TRM 3 0 02 Marked 0601 Mode Control Reg B fields

TRM 5 1 %0 bit on 0602 OPRG respectively

TRM 7 0 80 0603 Work reg

=== 0604 LS corresponding to

TRM 1 0 10 work reg

TRM 3 1 20 Marked 0605 CZ latches

TRM 5 0 04 bit off 0606 IAR

TRM 7 1 08 0607 LAR
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CEOC - XR INSTRUCTION TEST

1. MWhen the Work register Rl is not equal to 0:

. Check the Op reg for the correct instruction.

. Check the Work register,

updating.
. Check the IAR and LAR updating.

2.

. Check that the branch occurred.

Local Store,

When the bWork register Rl is not equal to 0:

and CZ latches

ERC Function Error Description RAC Comments
06401|Set values in registers to Register setting is 816 Instructions
to |prepare instruction incorrect: loaded at
0405|execution 0401 Mode Control Reg B X*800"
0402 IAR
0403 SAR
0404 Work reg Rl
0405 Work reg R2
0601 After executing the XR 816|Correct and bad
to R1 R2 instruction one of the values displayed
060B| —-==]-=]--==]==--mmm————e tested registers contains on the screen in
XR 1 an incorrect value: EXP and RCV DATA
XR 2 1 0601 Mode Control Reg B fields
XR 3 2 0602 Op reg respectively
XR 4 3 0603 IAR
XR 5 4 0604 SAR
XR 6 5 0605 IPFC
XR 7 6 0606 Work reg R1
XR 0 7 0607 LS corresponding to
XR 0 0 work reg R1
0608 Work reg R2
0609 CZ latches
060A IAR
060B LAR
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CFOD - LH INSTRUCTION TEST
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1. When the Work register Rl is not equal to 0:
. Check the Op reg for the correct instruction.
. Check the Work register, Local Store, and CZ latches
updating.
L Check the IAR and LAR updating.
2. When the Work register Rl is equal to 0:
. Check that the branch occurred.
ERC Function Error Description RAC Comments
0401]|Set value in registers to Register setting is 87F|Instructions
to |prepare instruction incorrect: loaded at
0406 | execution 0401 Mode Control Reg B X'800°'
0402 IAR
0403 SAR
0404 Work reg (Base reg)
405 LS45
406 Main by address '700°'
0601 After executing the LH Correct and bad
to R B Display instruction, one of the values displayed
060A| ———=]-==]===]——m—————m tested registers contains on the screen in
LH 2 1 + 7E an incorrect value: EXP and RDV DATA
LH 6 0 + 00 0601 Mode Control Reg B fields
LH 0 5 + 02 0602 OPRG respectively
LH 0 0 + 04 0603 IAR
0604% SAR 87F
0605 IPFC
0606 Work reg R
0607 LS corresponding to
work register R1
0608 CZ latches
0609 IAR
060A LAR
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CFOE - STH INSTRUCTION TEST

1. ghen base register is not equal to 0, and R is not equal to

a. Check that storage address = work register B plus
displacement.
b. Check that the data

contents of R.
2. When base register is not equal to 0, and R is equal to 0:
a. Check that storage address = work register B plus
displacement.
b. Check that data = Local Storage X'68"
3. When base register is equal to 0, and R is not equal to 0:
a. Check that storage address = Local Storage X'45' plus
displacement.
b. Check that the data = contents of R.
4. When base register is equal to 0, and R is equal to 0:
a. Check that storage address = Local Storage X'45' plus
displacement.
b. Check that data = Local Storage Xé68'
5. Check the Op register for the correct instruction.
6. Check that the CZ latches do not change.

7. Check IAR and LAR updating.

ERC Function Error Description RAC Comments
0601 |Set value in registers to Register setting is 87F|Instructions
to |prepare instruction incorrect: loaded at
0407 |execution 0401 Mode Control Reg B X'800"

0402 IAR

0403 SAR

0404 Work reg (Base reg)
0405 LS corresponding to R

0406 LS45
0407 LS68
0601 After executing the STH 87F|Correct and bad
to R B Display instruction one of the values displayed
0606| ——==|-=--]---|—m-——mmm tested registers contains on the screen in
STH 2 1 + 7E an incorrect value: EXP and RCV DATA
STH 0 5 + 00 0601 Mode Control Reg B fields
STH 6 0 + 02 0602 Op reg respectively
STH 0 0 + 04 0603 Storage addr X'700°
0606 CZ latches
0605 IAR
0606 LAR
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CGOF ~ ST INSTRUCTION TEST

1. When base register is not equal to 0, and R is not equal to
0:

a. Check that storage address = work register B plus
displacement.
b. Check that the data = contents of R.
2. HWhen base register is not equal to 0, and R is equal to 0:
a. Check that storage address = work register B plus
displacement.
b. Check that data = Local Storage X'68"'
3. When base register is equal to 0, and R is not equal to 0:
a. Check that storage address = Local Storage X'45' plus
displacement.
b. Check that the data = contents of R.
%. When base register is equal to 0, and R is equal to 0:
a. Check that storage address = Local Storage X'45' plus
displacement.
b. Check that data = Local Storage X68'
5. Check the Op register for the correct instruction.
6. Check that the CZ latches do not change.

7. Check IAR and LAR updating.

ERC Function Error Description RAC Comments
0601 |Set value in registers to Register setting is 87F|Instructions
to |prepare instruction incorrect: loaded at
0407 | execution 0401 Mode Control Reg B X'800"

06402 IAR

0403 SAR

0404 Work reg R
0405 LS corresponding to R

0406 LS46
0407 LS68
0601 After executing the ST 87F|Correct and bad
to R B Display instruction one of the values displayed
0606| ----|---}---]--—------ tested registers contains on the screen in
ST 5 1 + 7C an incorrect value: EXP and RCV DATA
ST 0 3 + 00 0601 Mode Control Reg B fields
ST 7 0 + 04 0602 Op reg respectively
ST 0 0 + 08 0603 Storage addr X'700"
0606 CZ latches
0605 IAR

0606 LAR




CGl0 - INPUT INSTRUCTION TEST

1. When the Work register R is not equal to 0:
. Check the Op reg for the correct instruction.

. Check the Work register and Local Store for correct
result.

U] Check that the CZ latches are not modified.
. Check the IAR and LAR updating.

2. HWhen the Work register R is equal to 0:
. Check that the branch occurred.

ERC Function Error Description RAC Comments
0401 |Set value in registers to Register setting is 819|Instructions
to |prepare instruction incorrect: loaded at
0404 |execution 0401 Mode Control Reg B X'800"
0402 IAR
0403 SAR
0404 LS corresponding to
Input
0601 After executing the Input 819|Correct and bad
to R E instruction one of the values displayed
060A| ----|---]---]-=------- tested registers contains on the screen in
IN 1 00 an incorrect value: EXP and RCV DATA
IN 2 20 0601 Mode Control Reg B fields
IN 0 23 0602 Op reg respectively
IN 0 20 0603 IAR
IN 4 7D 0604 SAR
IN 0 7F 0605 IPFC
IN 5 70 0606 Work register R1
IN 0 70 0607 Local Store
IN 6 74 0608 CZ latches
IN 0 74 0609 IAR
060A LAR
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CH1l - OUTPUT INSTRUCTION TEST
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1. When register E is not equal to 0:

. Check the Op reg for the correct instruction.

. Check the Work register and Local Store for correct

result.

. Check that the CZ latches are not modified.
° Check the IAR and LAR updating.

When register E is equal to 0:

. Check that the branch occurred.

ERC Function Error Description RAC Comments
0401 |Set value in registers to Register setting is 819} Instructions
to |prepare instruction incorrect: loaded at
0406 |execution 0401 Mode Control Reg B X'800"
0402 1IAR
0403 SAR
0404 Work reg R
0601 After executing the Output 819|Correct and bad
to R E instruction one of the values displayed
060A| ———-]--]---1 tested registers contains on the screen in
ouT 1 00 an incorrect value: EXP and RCV DATA
ouT 0 5F 0601 Mode Control Reg B fields
ouT 2 23 0602 Op reg respectively
ouT 0 24 0603 IAR
ouT 5 20 0604 SAR
ouT 0 20 0605 IPFC
0606 Work register
0607 Local Store
0608 CZ latches
0609 IAR
060A LAR
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CH12 - OUT X'70', X'71", AND X'72' TEST
1. Out X'70°'.

. Check that the Op register contains the correct
instruction.

° Check that a HLIR interrupt was received by the MO0SS.

. Check that the CZ latches have not been modified.

. Check that the IAR and LAR have been updated correctly.
2. Out X'71' and X'72°'.

. Same as for Out X'70', but check that a LLIR interrupt
was received by the M0SS instead of the HLIR.

ERC Function Error Description RAC Comments
0401}Set value in registers to Register setting is 819|Instructions
to |prepare instruction incorrect: loaded at
064064 | execution 0401 Mode Control Reg B X'800"
0402 IAR
0603 SAR
0404 Work reg R
0601 After executing the Out 819|Correct and bad
to R E instruction one of the values displayed
0607 -==--|--|---- tested registers contains on the screen in
ouTt 6 70 an incorrect value: EXP and RCV DATA
ouT 0 70 0601 Mode Control Reg B fields
ouT 7 71 0602 Op reg respectively
ouT 0 72 0603 HLIR/ LLIR

0604 Local Store
0605 CZ latches
0606 IAR
0607 LAR
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DAOL - INITIALIZE GEMERAL PURPOSE REGISTERS NOT USED BY LEVEL 1

This routine initializes the General Purpose registers not used
while running level 1 in the first part of this section. This

test is mandatory in order to run the General Purpose register

interaction routine (DB61).

ERC Function REG RAC

Load Output instruction in each General Purpose register

DB02 - INITIALIZE GENERAL PURPOSE REGISTERS NOT USED BY LEVEL 2

This routine initializes the General Purpose registers not used
while running level 2 in the first part of this section. This

test is mandatory in order to run the General Purpose register

interaction routine (DB67).

ERC Function REG RAC

Load OQutput instruction in each General Purpose register

0001}I/0 decode failed 87F

DCO3 - INITIALIZE GENERAL PURPOSE REGISTERS NOT USED BY LEVEL 3

This routine initializes the General Purpose registers not used
while running level 3 in the first part of this section. This

test is mandatory in order to run the General Purpose register

interaction routine (DC6F).

ERC | Function ‘ REG |RAC

Load OQutput instruction in each General Purpose register

0001}{I/0 decode failed 87F

DD04 - INITIALIZE GENERAL PURPOSE REGISTERS NOT USED BY LEVEL &

This routine initializes the General Purpose registers not used
while running level ¢ in the first part of this section. This
test is mandatory in order to run the General Purpose register
interaction routine (DD76).

ERC Function REG RAC

Load Output instruction in each General Purpose register

0001]{I/0 decode failed 87F
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DX10 - B INSTRUCTION TEST

This routine checks that the branch instruction is effective and
does not alter the CZ latches.

ERC Function REG RAC

1- Set CZ latches = 01 by loading Rl with zeros R1(1)|87F
0001|2- Branch with a displacement of 2

0002|3- Verify that the branch did not alter CZ latches
4- Set CZ latches = 10 by loading Rl with ones R1(1)
0003|5- Same as 2
0004}6—- Same as 2

DX11 - LRI, BZL AND BB INSTRUCTION TEST

This routine checks for correct instruction decoding, correct
action on the CZ latches, and that the branch is effective.

ERC Function REG RAC

1- LRI (pattern = X'05") is performed and XORed with same pattern R1(1)|87F
0001)2- Test that Z latch = 0
0002|3- LRI (pattern = X'FF') is performed and test CZ = 10 R1(1)
0003|{4- Series of eight BB are performed on R1(1) = X'FF"'

0004}5- Verify that the BB instruction did not alter CZ latches

0005}6- LRI (pattern = '00') is performed and test CZ = 10 R1(0)
0006|7- Series of eight BB are performed on R1(0) = '00' and did not R1(0)
alter CZ latches

0007 |8- Previous BB failed

0008|9- Same as 3 with R1(0) R1(0)
0009|10- Same as 4 with byte 0 R1(0)
000A|11- Same as 5 but branch with absolute value R1(0)
000B|12- Same as 6 with byte 1 R1(1)

000C]13- Same as 7 with byte 1
000D|14- Same as 8

DX12 - XRI INSTRUCTION

This routine checks for correct instruction decoding, correct
action on the CZ latches, and that the branch on bit is
effective.

ERC Function REG RAC

1- Set RI(1) = X'09' and XORed with pattern = X'05' R1(1)|87F

2- XORed with pattern = X'0C'

0001)3- Verify 2 latch = 01

4- Set R1 = 'FF00' and perform XRI with pattern = X'FF!

0002|5- Verify CZ latches

0003|{6- A series of eight BB instruction are performed to see if XRI set
wrong bit (byte 1)

7- XRI decode using pattern = X'FF!

0004|8- Same as 5

0005|9- Same as 6 but R1= X'FF00"'

10- Same as 7 pattern = X'00"'
0006|11- Same as 5
0007{12- Same as 6 byte 0 = X'FF'

13- Same as 7 pattern = X'00"'
000814~ Same as 5

15- Same as 6 byte 1 = X'00"'
0009]16- XRI set wrong bit
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DX13 = ARI INSTRUCTION

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

ERC Function REG RAC

1- Add pattern X'05' to pattern X'09' and XOR with pattern X'0E' R1(}|) 87
0001|2- Test Z latch = 0
3- Add pattern = X'00' to R1 = X'FF0O' R1(0)
00024~ Test CZ latches and byte 0 XORed with pattern = X'FF'
0003|5- Previous branch on CZ latches failed

6- Add pattern = X'00' to R1 = X'0000° R1(1)
0004|7- Test CZ latches

00058~ XOR R1(1l) with pattern X'00' then test Z latch
9- Add pattern = X'FF' to R1 = X'0000"

0006|10- Same as 7

0007]11- Same as 8 with pattern = X'FF?

12- Add pattern = X'FF' to R1 = X'FF0O"'

13- Add pattern = X'FF' to R1 = X'FFFF'

0008|14- Test CZ latches = 10

15- XOR R1(1) with pattern = X'FE'

0009|16- Verify Z latch

DX15 - DATA FLOW PATH BYTE ONE (ZEROS PATTERN)

This routine makes successive tests with the Branch On Bit
Instruction.

ERC Function REG RAC

1- Set RI(1) = X'01l' only bit 7 =1 R1(1)|87F
0001|2- Test CZ latches

0002|3- Perform BB instruction to test zeros pattern
0003|4- Set R1(1) = X'00' by XRI and test Z latch

5- Set R1(1) = X'02' only bit 6 =1

0004|6- Same as 2

0005|7- Same as 3

0006|{8- Same as 4%

9- Set R1(1) = X'04' only bit 5 =1

000710~ Same as 2
0008}11- Same as 3
0009]12- Same as %
13- Set RI(1)
000Aj14- Same as 2
000B|15- Same as 3
000C|16- Same as 4
17- Set RI1(1)
000D| 18~ Same as 2
000Ef{19- Same as 3
000F|20- Same as 4
21- Set R1(1)
0010|22- Same as 2
0011}23- Same as 3
0012}|24- Same as %
25- Set R1(1)
0013|26- Same as 2
0014|27- Same as 3
0015}28- Same as %
29~ Set R1(1)
0016|30- Same as 2
0017}|31- Same as 3
0018|32- Same as 4%
33- Set RI(1) XTAA' bits 0, 2, &, and 6 = 1

0019}34- Same as 2

001A}35- Perform BB and B instructions to test alternate bits
001B|36- Same as 4

X'08' only bit ¢4

"
[

X'10' only bit 3

1
[

X'20' only bit 2

1
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X'640' only bit 1
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X'80' only bit 0
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DX16 - DATA FLON PATH BYTE ONE (OMES PATTERN)

This routine makes successive tests with the Branch On Bit
Instruction.

ERC Function REG RAC

1- Set R1(1) = X'FE' only bit 7 = 0 R1(1)|87F
00012~ Test CZ latches

0002]|3- Perform BB and B instruction to test ones pattern
0003|4- Set R1(1) X'00' by XRI and test Z latch

5- Set RI1(1) X'FD' only bit 6 0
0004}6—- Same as 2
0005}7- Same as 3
0006|8- Same as &

9- Set R1(1) = X'FB' only bit 5
0007}10- Same as 2
0008}11- Same as 3
000912~ Same as &

13- Set R1(1) = X'F7' only bit ¢ = 0
000A|14- Same as 2
000B}15- Same as 3
000C)16- Same as &

DX18 - DATA FLOH PATH BYTE ONE (ONES PATTERN)

This routine makes successive tests with the Branch On Bit
Instruction.

ERC Function REG RAC
1- Set R1(0) = X'EF' only bit 3 = 0 R1(0)|87F
0001|2- Test CZ latches

0002|3- Perfor BB and B instructions to test ones pattern
00034~ Set R1(0) = X'00' by XRI and test Z latch

5- Set R1(0) = X'DF' only bit 2 0
0004|6- Same as 2
0005|7- Same as 3
0006]8- Same as &

1]

9- Set R1(0) = X'BF' only bit 1 =0
000710~ Same as 2
0008|{11- Same as 3
0009{12- Same as 4

13- Set R1(0) = X'7F' only bit 0 = 0
000A}|14- Same as 2
000B|15- Same as 3
000C|16- Same as &
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DATA FLOW PATH BYTE ZEROS (ZEROS PATTERN)

This routine makes successive tests with the Branch On Bit

Instruction.

ERC Function REG RAC
1- Set R1(0) = X'01' only bit 7 =1 R1(0)|87F
0001} 2- Test CZ latches
0002] 3~ Perform BB and B instructions to test zeros pattern
0003] 4- Set RI(0) = X'00' by XRI and test Z latch
5- Set R1(0) = X'02' only bit 6 =1
0004| 6- Same as 2
0005 7- Same as 3
0006| 8- Same as &
9- Set R1(0) = X'04"' only bit 5 =1
0007|10- Same as 2
0008}11- Same as 3
0009}12- Same as &
13- Set R1(0) = X'08' only bit ¢ =1
000A|14- Same as 2
000B|15- Same as 3
000C}16- Same as %
17- Set R1(0) = X'55' with bits 1, 3, 5, and 7 = 1
000D|18- Same as 2
000E|19- Perform BB and B instruction to test alternate bits
000F|20- Same as 4
DX1B - ORI INSTRUCTION TEST
This routine checks for correct instruction decoding and for
correct action on the CZ latches.
ERC Function REG RAC
1- Set RI1(1) = X'09' and OR with pattern = X'05" R1(1)
0001| 2- XOR with pattern = X'0D' and verify Z latch 87F
3- Set R1(1) = X'00' and OR with pattern = X'FF'
0002] 4- Test CZ latches
0003} 5- Same as 2 with pattern = X'FF"'
6- Set R1 = X'FF00' and OR R1(1) with pattern = X'00"'
0004] 7- Same as &
0005| 8- Same as 2 with pattern = X'00'
9- OR with pattern = X'00"' R1(0)
0006|10~ Same as %
0007)11- Same as 2 with pattern = X'FF'
12- OR R1(0) twice wWwith pattern = X'FF!
0008|13- Same as &
0009|14- Same as 2 with pattern = X'FF"'
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DX1C - NRI INSTRUCTION TEST

ERC Function REG RAC
1- Set R1(1) = X'09'" and NOR with pattern = X'05"' R1(1)
0001] 2- XOR with pattern = X'01' and verify Z latch 87F

3- Set R1 = X'"FF00' and NOR with pattern = X'00"

0002] 4- Test CZ latches
0003} 5- Same as 2 with pattern = X'00"

6- NOR with pattern = X'FF?
0004| 7- Same as &
0005| 8- Same as 2 with pattern = X'FF? R1(0)

9- XOR with pattern = X'FF' and NOR with pattern = X'00' R1(1)
R1 = X'0000"'

0006}10- Same as &

0007}11- Same as 2 with pattern = X'00"'

12- XOR with pattern = X'FF and NOR same pattern with R1 = X'00FF'
0008|13- Same as 4
0009]|14- Same as 2 with pattern = X'00°" R1(0)

DX1D - TRM INSTRUCTION TEST

This routine checks the appropriate condition latch after
executing a Test Register Under Mask instruction.

ERC Function REG RAC
1- Load first operand = X'09' and execute TRM instruction with mask|R1(1)
= X'05"
0001| 2- Test C latch 87F

0001| 3- XOR with pattern = X'09' and test Z latch to verify if TRM
instruction does not alter the register initial value

4- Set R1 = X'00FF' and execute TRM instruction with mask

0002} 5- Test CZ latches
0003| 6- Same as 3 with pattern

7- Test X'00' with X'FF?'
0004)] 8- Same as 5
0005]| 9- Same as 3 with pattern = X'FF' R1(0)

10- Set Rl = X'FF00' and execute TRM instruction with mask X'FF*
0006]11- Same as 5
0007]12- Same as 3 with pattern = X'00°"

X"FF?

X"FF"
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SRI INSTRUCTION TEST

This routine checks for correct instruction decoding, correct
action on the CZ latches and that the instruction does not alter

the second operand.

ERC Function REG RAC
1- Subtract X'05' from X'09° R1(1)
0001] 2- XOR with pattern = X'04' and test Z latch to verify result 87F
0002] 3- Subtract X'00' from X'FF' and test CZ latches 1€0)
0003| 4- Same as 2 with pattern = X'FF!
0004} 5- Set CZ = 10, subtract X'00' from X'00' and test CZ latches
0005] 6- Same as 2 with pattern = X'00°'
0006] 7- Set CZ = 10, subtract X'FF' from X'FF' and test CZ latches R1(1)
0007] 8- Same as 2 with pattern = X'00°"
0008| 9- Subtract X'FF' from X'00" and test CZ latches
0009{10- Verify result by XORing byte 0 and byte 1 and testing CZ
latches

DX1F - CRI INSTRUCTION TEST

This routine checks that the compare does not alter the initial
value in the register, and for correct action on the CZ latches.

ERC Function REG RAC
1- Compare X'05'" with X'09' and test C latch R1(1)
0001} 2- XOR with pattern = X'09' and test Z latch 87F
3- Set R1 = X'00FF' and compare X'FF' with X'FF'
0002] 4- Test CZ latches
0003} 5- Same as 2 with pattern = X'FF'
6- Compare X'FF' with X'00"
0004| 7- Same as &
0005] 8- Same as 2 with pattern = X'00"'
9- Compare X'FE' with X'FF"' R1(0)
0006}10- Same as 4%
0007|11- Same as 2 with pattern = X'FF!
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DX20 - LCR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09'" and operand 2 = X'05', and execute LCR R1(1)
instruction R3(1)
0001} 2- Verify correct decoding of operand 1 by XRI and test Z latch R1(1)|87F
0002| 3- Verify, using XRI, that operand 2 has not been altered and test |[R3(1l)
the Z latch.
0003] 4- Set CZ = 10, R3I = X"xx01', move R3 low to R3 high, and test C2Z R3(1)
latches R3(0)

0004| 5- Same as
0005 6- Same as
0006 7- Same as
0007} 8- Same as
0008] 9- Same as
000910~ Same as
000A{11- Same as
000B|12- Same as
000C|13- Same as
000D} 14~ Same as
000E})15- Same as
000F|16- Same as
0010|17- Same as
0011]18- Same as
001219~ Same as
0013}]20- Same as
001421~ Same as
0015|22- Same as
001623~ Same as
0017]24- Same as
0018}25- Same as
0019|126~ Same as
001A127~- Same as
001B|28~ Same as
001C|29- Same as
001D} 30~ Same as
001E|31- Same as
001F|32~- Same as
0020|33- Same as
0021134~ Same as
0022}35- Same

0023136~ Set CZ = 00, R3 = X'FEOO', move R3 low to R3 high, and test CzZ R3(1)
latches R3(0)
0024]37- Same as 2

with R3 = X'0002"
with R3 = X'0004%"
with R3 = X'0008"
with R3 = X'0010"
with R3 = X'0020°
with R3 = X'0040"'
with R3 = X'0080"
with R3 = X'007F"
with R3 = X'00BF'
with R3 = X'00DF'
with R3 = X'00EF'
with R3 = X'00F7"
with R3 = X'00FB"
with R3 = X'00FD'
with R3 = X'00FE"'

- - - ~ - - - - - - - - - -

SNANDNDINANAINDNEINDINADNNANDINANESNSN

]

u

~N
-

0025|38- Same as 35, with CZ = 01, R3 = X'00FF"
0026139~ Same as 2
0027|140~ Same as 35, with CZ = 01, R3 = X'00AA’
0028|41- Same as 2
002942~ Same as 35, with CZ = 01, R3 = X'0055"

002A| 43~ Same as 2

46- Set R1 = X'FF00', move R1 low to R3 low R1(1)
002B|45- Same as 2 R3(1)
46~ Set R1 (1) = X'FF' and move R3 high to Rl high R1(1)
002C]47- Same as 2 R1(0)
R3(0)

48~ Move R3I high to Rl lou
002D|{49- Same as 2
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B, BCL, BZL AND BB INSTRUCTIONS TEST

This routine makes a positive and negative branch test.

ERC Function REG RAC
1- Set CZ = 11, R1 = X'0010"
0001} 2- Branch forward display for BZL 87F
0002] 3- B Instruction negative display.
0003} 4- Negative display for BCL
0004 5- Negative display for BZL
0005] 6- Alternate branch on bit and branch on error with positive and
negative displacement
DX23 - ACR INSTRUCTION TEST
This routine checks for correct instruction decoding, correct
action on the CZ latches and that the instruction does not alter
the second operand.
ERC Function REG RAC
1- Load operand 1 = X'09', and operand 2 = X'05', and execute ACR R1(1)
instruction R3(1)
0001| 2- Verify correct decoding by XRI (pattern = X'0E') and test the R1(0)|87F
Z latch
3- Set Rl = X'F700' and R3 = X'7F01"'
4- Add R3 low to Rl high R1(0)
R3(1)
0002| 5- Test CZ latches
0003 6- XOR R1(0) with pattern = X'F8' then test CZ latches
7- Set Rl = X'FF81"'
0004) 8- Add R3 high to R3 low, add Rl low to R3 high, then test C
latch
0005| 9- Test Z latch
0006]10- Same as 2, with pattern = X'80"' R3(1)
0007|11- Same as 2, with pattern = X'00"' R3(0)
0008}12- Same as 2, with pattern = X'81" R1(1)
0009}13- Same as 2, with pattern = X'FF' R1(0)
14- Set R1 = X'FF00' and add Rl high to Rl high R1(1)
000A|15- Same as 5
000B|16—- Same as 2, with pattern = X'FE' R1(0)
17- Set R3 = X'00FF', add Rl low to R3 low R1(1)
000C)18- Same as 2, with pattern = X'FF' R3(1)
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DX24 - OCR INSTRUCTION TEST

This routine checks for correct action on the first operand and
for correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and execute 0OCR R1(1)
instruction R3(1)
0001 2- Verify correct decoding by XRI (pattern = X'0D') and test Z 87F
latch
3- Set R3 = X'000C', Rl = X"'3300"', AND OCR R3 low with Rl high %ii%;
0002] 4- Test CZ latches
0003] 5- Compare result in Rl (1) with X'FF' and test Z latch
6- Set R1 = X'FF00' and execute OCR Rl low with R3 high
0004) 7- Same as 4%
0005| 8- Same as 5, with pattern = X'00" R1C(1)
9- Execute OCR R1 high with Rl high
0006)10- Same as 5, with R1 (1) R1C(L)

DX25 - NCR INSTRUCTION TEST

This routine checks for correct action on the first operand and
for correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and execute NCR R1(1)
instruction R3(1)
0001| 2- Verify correct decoding by XRI (pattern = X'01') and test latch 87F
3- Set Rl = X'O00FF', R3 = X'FF00', and AND R1 low with Rl high R1(0)
R1(1)
0002| 64- Test CZ latches
0003| 5- Compare result in Rl (1) with X'FF' and test Z latch R1(1)
6- Set CZ = 10 and AND R1 low with Rl high R3(0)
0004] 7- Same as %
0005| 8- Same as 5, with pattern = X'00° R1(0)

Chapter 2. CCU Diagnostics 2-121




Dx26 -

372573726 Diagnostic Descriptions 2-122

XCR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for

correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and execute XCR R1(1)
instruction R3(1)
0001| 2- Verify correct decoding by XRI (pattern = X'0C') and test Z 87F
latch
3- Set R1 = X'FF00', R3 = X'0000', and OR Rl high with Rl low R1(1)
R1(C0)
0002] 4- Test CZ latches
0003] 5- Compare result in Rl (1) with X'FF' and test Z latch
6- Set RI (0) = X'FF' and OR R3 (0) with Rl (1) R3(0)
0004} 7- Same as 4
0005| 8- Same as 5, with pattern = X'00" R3(0)
DX27 - SCR INSTRUCTION TEST
This routine checks for correct instruction decoding, and for
correct action on the CZ latches.
ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and subtract R1(1)
R3(1)
0001| 2- Verify correct decoding by XRI (pattern = X'04') and test Z R1(1)87F
latch
3- Set RI = X'00FF', Rl = X'FF00', and subtract Rl high from R3 R1(€0)
high R3(0)
R3(0)
0002} 4- Test CZ latches
0003} 5- Same as 2, with pattern = X'01"' R3(0)
6- Set R3I = X'FFFF' and subtract Rl high from R3 high R1(0)
0004| 7- Same as &
0005} 8- Same as 2, with pattern = X'00"' R3(C0)
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DX28 - CCR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and execute CCR R1(1)
instruction R3I(1)
0001} 2- Verify correct decoding by XRI (pattern = X'09') and test Z R1(1)|87F
latch

3- Set R1 = X"FF00', R3 = X'00FF', and compare R3 low with RI high |R3(0)

R3(1)
0002] 4- Test CZ latches
0003] 5- Same as 2, with pattern = X'00"' R3(0)

6- Set R3 = X'00FF' and compare R3 high with R3 low

0004| 7- Same as &

0005| 8- Same as 2, with pattern = X'FF' R3(1)

9- Set R1 = X"01xx', R3 = X'02xx', and CZ = 01, and compare R3 high glgg;
3

0006}10- Test C latch

0007|11- Test Z latch

DX29 - LCOR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and execute LCOR R1(1)
instruction R3(1)
0001] 2- Verify correct decoding by XRI (pattern = X'02') and test 2 87F
latch

3- Set R3 = X'FF00', R1 = X'FF00', and load R3 high into R3 high

0002] 4- Test CZ latches
0003] 5- Same as 2, with pattern = X'7F?

6- Set Rl (0) = X'FF', CZ = 10, and load Rl low into Rl low
0004} 7- Same as 4%

0005| 8- Compare R1 (1) with pattern = X'00' and test Z latch
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LHR INSTRUCTION

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and execute LHR R1(1)
instruction R3(1)
0001| 2- Verify correct decoding by XRI (pattern = X'05') and test Z 87F
latch

DX2B - SHR INSTRUCT

ION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and subtract R3 R1C(1)
from R1 R3(1)
0001| 2- Verify correct decoding by XRI (pattern = X'04') and test Z 87F
latch
3- Set R1 = X'0100', R3 = X'0000', and subtract Rl from R3 R1
R3
0002| 4- Test CZ latches
0003| 5- Same as 2, with pattern = X'FF' R3(0)
0004| 6- Same as 2, with pattern = X'00°" R3(1)
7- Set R3 = X'FF00', R1 = X'FF00', and subtract R3 from R1 R1
0005] 4~ Same as 6
9- Set R1 = X'01FF' and subtract R1 from R3 R1
000610~ same as 6
0007 }|11- same as 2, with pattern = X'FD' R3(0)
0008112~ same as 2, with pattern = X'01°?

DX2C - CHR INSTRUCT

ION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and compare R3 R1
with R1 R3
0001} 2- Verify correct decoding by XRI (pattern = X'09') and test 2Z 87F
latch
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DX2E ~ DATA FLOW PATH BYTE 0 AND 1 USING LHR AND CHR (PART 1)

This routine tests the data flow path using the LHR and CHR
instructions.

ERC Function REG RAC
1- Initialize R3 = X'FF00' R3
2- Save current test pattern, set CZ = 01, and move R3 into Rl R3
0001| 3- Test CZ latches Ri 87F
0002] 4- Verify correct transfer by XCR and test Z latch R3(0)

0003} 5- Same as 4
6- Restore R3 and compare R3
0004| 7- Same as 3
8- Same as 1

9- Update test pattern by adding 1 to R3(1) and subtracting 1 R3(1)
from R3(0) R3(C0)

10- Test for end of test (255 passes)

DX2F - DATA FLOW PATH BYTE 0 AND 1 USING LHR AND CHR (PART 2)

This routine tests the data flow path using the LHR and CHR
instructions.

ERC Function REG RAC
1- Set R3 = X'FFFF', Rl = X'0000', CZ = 10, and R5(1) = X'FF!' R3,R1
R5(1)
2- Move R1 to R3
0001} 3- Test CZ latches 87F
4- Set CZ = 10, R5(0) = X'FF', and compare R3 and R1 R5(0)
0002| 5- Same as 3
6- Compare Rl with R5 (Rl unchanged) R1,R5
0003] 7- Same as 3
0004| 8- Verify correct transfer using XRI (pattern = X'00') and test R3I(1)
the Z latch.
0005 9- Same as 8 R3(0)
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AHR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for

correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and execute AHR R3I(1)
instruction R1(1)
0001} 2- Verify correct decoding by XRI (pattern = X'0E') and test Z R1(1)|87F
latch
3- Set R1 = X'0000', CZ = 10, and add R1 to Rl
0002 4- Test CZ latches
0003f{ 5- Set R5 = X'0100', R3 = X'FF00', add R5 to R3, and test Z R5,R3
latch
0004] 6- Test C latch
0005} 7- compare Rl with R3 and test Z latch R1,R3
8- Set R1 = X'FFE1', R3 = X'0001', CZ = 10, and add R3 to R1
0006 9- Same as &
0007|10- Same as 2, with pattern = X'FF"' R1(1)
0008|11- Same as 2, with pattern = X'FF' R1(0)
pX32 - OHR INSTRUCTION TEST
This routine checks for correct instruction decoding, and for
correct action on the CZ latches.
ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and execute OHR R1C1)
instruction R3(1)
0001} 2~ Verify correct decoding by XRI (pattern = X'0D') and test 2 R1(1)|87F
latch
3- Set R5 = X'55AA', R1 = X'55AA', CZ = 01, and OR R5 with RS R5,R5
0002| 4- Test CZ latches
0003} 5- Compare R5 with Rl and test Z latch
6- Set R3I = X'TAA55', R1 = X'00AA', CZ = 01, and OR R5 with R3 R5,R3
00064 7- Same as &
0005| 8- Same as 2, with pattern = X'FF"' R5(0)
0006} 9- Same as 2, with pattern = X'FF' R5(1)
10- Set R1 = X'0000', CZ = 10, and OR Rl with R1
0007]11- Same as &
000812~ Verify correct decoding by CRI (pattern = X'00') and test Z R1(C0)
latch
0009{13- Same as 12 R1(1)
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DX33 - NHR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for

correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and execute NHR R1(1)
instruction R3(1)
0001| 2- Verify correct decoding by XRI (pattern = X'01') and test Z 87F
latch R1(1)
3- Set Rl = X'AA55', R5 = X'FFFF', CZ = 01, and AND Rl with R5 R1,R5
0002| 4- Test CZ latches
0003] 5- Ye;i;y correct decoding by CRI (pattern = X'AA') and test Z R1(0)
atc
0004| 6- Same as 5, with pattern = X'55" R1(1)
7- Set R5 = X'55AA', (XOR Rl with R5), and OR Rl with R5 R1,R5
0005| 8- Same as &
0006| 9- Same as 5, with pattern = X'00°" R1(0)
0007{10- Same as 9 R1(1)
11- Set R3 = X'FFFF' and AND with R5 R3,R5
0008}12- Same as &
0009]13- Same as 5, with pattern = X'55" R3(0)
000A|14- Same as 5, with pattern = X'AA' R3I(L)

DX3% - XHR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for

correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and execute XHR R1(1)
instruction R3(1)
0001| 2- Verify correct decoding by XRI (pattern = X'0C') and test Z 87F
latch
3- Set R5 = X'FFFF', R3 = X'AA55', Rl = X'0000', CZ = 01, and R1,R5
XOR R1 with R3
0002| 4- Test CZ latches
0003 5- Verify correct decoding by CRI (pattern = X'AA') and test 2 R1(0)
latch
0004| 6- Same as 5, with pattern = X'55" R1(1)
7- XOR Rl with R5 R1,R5
0005| 8- Same as &
0006] 9- Same as 5, with pattern = X'55"
0007|10- Same as 5
11- Set €Z = 10, Rl = X'55AA', and X0R Rl with R1
0008|12- Same as %
0009|13- Same as 5, with pattern = X'00" R1(C0)
000A|14- Same as 13 R1(1)
15- Set CZ = 10, R3 = X'AA55', and XOR R3 with R3 R3
000B|16- Same as 4%
000C|17- Compare R3 with Rl and test Z latch
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DX35 - LHOR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for

correct action on the CZ latches.

ERC Function REG RAC
1- Load operand 1 = X'09', set R3 = X'0005' and execute LHOR R1(1)
instruction R3 into Rl R3
0001] 2- ye;iﬁy correct decoding by XRI (pattern = X'02') and test ¢ 87F
atc
3- Set R1 = R3 = X'0102', load, and shift (LHOR) Rl into Rl R1
0002| 4- Test CZ latches
0003| 5- Yeziry correct decoding by CRI (pattern = X'00') and test Z R1(0)
atch
0004| 6- Same as 5, with pattern = X'81"'
) 7- LHOR Rl into R1 R1
0005| 8- Same as &
0006| 9- Same as 5 R1C0)
0007|10- Same as 5, with pattern = X'40"' R1(1)
11- Set R1 = X'0001' and CZ = 00 by LHOR instruction, execute R3,R1
LHOR instruction Rl into Rl
0008|12- Test C latch
0009|13- test Z latch
000A|14- Verify result in Rl by OHR instruction and test Z latch
DX36 - LOR INSTRUCTION TEST
This routine checks for correct instruction decoding, and for
correct action on the CZ latches.
ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and execute LOR R1(1)
instruction R3 into R1 R3(1)
0001 2- Ye:izy correct decoding by XRI (pattern = X'02') and test Z R1(1)|87F
atc
DX37 - AR INSTRUCTION TEST
This routine checks for correct instruction decoding, and for
correct action on the CZ latches.
ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and add R3 to R1 glii;
3
0001} 2- ¥e;i:y correct decoding by XRI (pattern = X'0E') and test Z R1(1)|87F
atc
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DX38 - DATA FLOW PATH BYTE X PATTERN SENSITIVITY TEST

This routine uses the LOR and AR instructions to test the byte X
data flow path.

ERC Function REG RAC
1- Clear Rl byte X, set R1 = X'00001', CZ = 10, and execute LOR R1
instruction
0001| 2- Test C latch 87F

0002| 3- Test Z latch
0003} 4- Verify result in R1 (OHR instruction) and test Z latch R1

5- Set R1 = X'C400', CZ = 01, and add R1 to R1l; expected result R1
R1 = X'018800"

0004| 6- Test CZ latches

0005} 7- Verify correct decoding by CRI (pattern = X'88') and test 2 R1C0)
latch
0006| 8- Same as 7 with pattern = X'00" R1(1)

9- Set R3 = X'0000', CZ = 01, shift, and load Rl into R3; expected
result R3 = X"xxC400"
0007]10- Same as 6

0008{11- Same as 7 with pattern = X'C4%° R3(0)
0009]|12- Same as 7 with pattern = X'00° R3(1)
13- Set R1 = X'310000' (by five successive adds of Rl to R1l) R1,R3
cZ = 00
000A}14- Same as 6
000B|15- Same as 4 R1

16- Set €CZ = 01, R3 high = X'00', do 5 shifts, load Rl into R3, and |R1,R3
successively shift R3 into R3; expected result R3 = X'00C400"
000C|{17- Same as 6

18- Set RI = XTAAAO0' and R3 = X'2AA800' (by six adds R3 to R3I)
000D]|19- Same as 6

20- Set R1 = X'557F', CZ = 10, shift, and load R3 into Rl; expected |R1,R3
result R1 = X'155400"

000E|21- Same as 6

000F|22- Same as 7 with pattern = X'54" R1(0)

23- Shift and load R1 into R1
0010|24- Same as 7 with pattern = X'AA'

25- Shift and load Rl into Rl six times, CZ = 00; expected result R1

R1 = XY02AA80"
0011|126~ Same as 7 with pattern X'2A" R1(0)
0012|27- Same as 7 with pattern XTA8"
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LA INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

The macro "RBXT' is used to call subroutine 'SBXT' for testing
byte X.

ERC Function REG RAC
1- Clear Rl and load address X'0509" R1
0001{ 2- Verify correct decoding by XRI (pattern = X'05') and test 2 R1(0)|87F
latch
3- Set CZ = 10 and load address X'000000" R3
0002| 4- Test CZ latches
0003| 5- Set R1I = X'0000', compare R3 with R1l, and test Z latch R3,R1
0A00| 6- Go to subroutine '"SBXT' to test byte X; expected result = X'00° gg,gé
»
7- Set CZ = 01, load address X'1FFFFF'
0004]| 8- Same as %
0005] 9- Set R3 = X'FFFF', compare R3 with Rl, and test Z latch R1,R3
10- Reset Rl high; R1= X'1FOOFF' R1(0)
0A00|11l- Same as 6 expected result = X'F8' R1
12- Load address X'1555AA' into Rl and set R3 = X'55AA"' R1,R3
0006|13- Compare Rl with R3 and test Z latch R1,R3
0A00}14- Same as 6, with expected result = X'AA!
15- Same as 12, address = X"1AAA55', R3I = XTAA5S5? R1,R3
0007}(16- Same as 13
0A00|17- Same as 6, with expected result = X'D5'
DX3B - DATA FLOH PATH BYTE X, 0 AND 1
This routine uses the LA instruction. It loops on a data table
to load successive halfuwords to verify the data flow path for
bytes 0 and 1. Byte X is tested by calling subroutine 'SBXT'
ERC Function REG RAC
This routine loops forty times with LA instruction being updated on|R7
each pass. Use register 7 as base register
0001| 1- The data in Rl (loaded by LA instruction) is tested by R1,R3|87F
compare Rl with R3 (R3 is loaded via test table) and test 2
latch
0A00| 2- Go to subroutine 'SBXT' to test byte X; expected result is
loaded from first byte of each word of the data table (STBL)
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DX3C - LR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

The macro "RBXT' is used to call subroutine 'SBXT' for testing
byte X. The LA instruction is used to load bytes X, 0, and 1.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and execute LR to R1(1)
move R3 into Rl R3(1)
0001| 2- Verify correct decoding by XRI (pattern = X'05') and test Z R1(1)|87F
latch
3- Set R7 = X'000000', R1 = X'3FFFFF', CZ = 10, and load register R7,R1
R7 into R1

0002 4- Test CZ latches

0003} 5- Verify byte 0 and 1 of Rl by comparison with R3 = X'0000' and R1,R3
test Z latch

0A00| 6- Go to subroutine SBXT to test byte X; expected result = X'00"' R1(X)
7- Set R7 = X'2AAA55', CZ = 01, and load register R7 into R1 R1,R7
0004] 8- Same as 4

0005| 9- Same as 5, with R3I = X'TAA55"
0A00|10- Same as 6, with expected result = X'AA' R1(X)
11- Same as 7 with R7 = X'1555AA"
0006|12- Same as &

0007|13- Same as 5, with R3 = X'55AA" R1,R3
0A00]14- Same as 6, with expected result X'55°" R1(X)

DX3D - LOCAL STORE REGISTER 3 AND 5 BYTE X TEST

This routine checks the correct loading of byte X by shifting it
into byte 0 using macro RBXCL and testing. The LA instruction
is used to load bytes X, 0, and 1.

ERC Function REG RAC
1- Set R7 = X'3F0000" R1(1)
R3(1)

0001] 2- Move R7 into R3J, shift byte X into byte 0, compare R3(0) 87F

with pattern = X'FC', and test Z latch

0002| 3- Same as 2, with R5 R1,R3
4- Same as 1, with pattern = X'000000° R1,R5
0003} 5- Same as 2, compare with pattern = X'00" R1(X)

0004} 6- Same as 5, with R5

7- Same as 1, with pattern = X'2A0000"
0005| 8- Same as 2, compare with pattern = X'A8"
0006] 9- Same as 8, with R5

10- Same as 1, with pattern = X'1B000O"
0007]11- Same as 2, compare with pattern = X'54"
0008}|12- Same as 11, with R5
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DX3E - OR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

The macro "RBXT' is used to call subroutine '"SBXT' for testing
byte X. The LA instruction is used to load bytes X, 0, and 1.

ERC Function REG RAC
1~ Load operand 1 = X'09', operand 2 = X'05', and execute OR R1(1)
instruction R3(1)
0001} 2- Verify correct decoding by XRI instruction (pattern = X'0D") R1(1)|87F
and test Z latch
0002 3- Set R1l, R3, R5 = X'000000' (via LA instruction), CZ = 10, R1,R3

OR with Rl, and test CZ latches
0003| 4- Compare Rl with R5 (byte 0 and 1) and test Z latch R1,R5

0A00| 5- Go to subroutine 'SBXT' to test byte X; expected result = X'00"' jR1(X)
0004] 6- Same as 3, with Rl = X'2555AA", R3 = X'1AA55', R5 = X'3FFFFF"',
and CZ = 01

0005| 7- Same as 4

0A00| 8- Same as 5, expected result = X'FF'
0006] 9- Same as 3, with Rl = X'1F8FFF', R3
and CZ = 01

0007]10- Same as 4

0A00|11- Same as 5, expected result = X'FF'
0009|12- Same as 3, with Rl, R3, and R5 = X'300000', CZ = 01

000A|13- Same as 4%

0A00]|14- Same as 5, expected result = X'FC!'

000B|{15- Same as 3, with Rl = X'00AA55", R3 = X'0055AA', R5 = X'0O0FFFF',
and CZ = 01

000C|16- Same as &%

0A00|17- Same as 5, expected result = X'03'

X'2FFFFF', R5 = X'3FFFFF',

P



DX3F - NR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

The macro "RBXT' is used to call subroutine 'SBXT' for testing
byte X. The LA instruction is used to load bytes X, 0, and 1.

ERC Function REG RAC

1- Load operand 1 = X'09', operand 2 = X'05', and execute NR
instruction

0001} 2- ¥e;i:y correct decoding by XRI (pattern = X'01') and test Z 87F
atce
0003| 3- Set R1, R3, and R5 = X'3F0000', CZ = 01, AND Rl with R3, and R1,R3
test CZ latches
0004] 4- Compare R1 with R5 (byte 0 and 1) and test Z latch R1,R5
0AQ00]| 5- goxfgc§ubroutine 'SBXT' to test byte X; expected result R1(X)
0005| 6- Same as 3, with R1 = X'2AAA55", R3 = X'1555AA', R5 = X'00000°",
and CZ = 10

0006] 7- Same as %

0A00| 8- Same as 5, expected result = X'00°

0007}] 9- Same as 3, with R1 = X'1555AA"', R3 = X'2AAA55', R5 = X'000000"',
and CZ = 10

0008|10- Same as %

0A00|11- Same as 5, expected result = X'00"

0009|12- Same as 3, with Rl, R3, and R5 = X'00FFFF', €CZ = 01

000A}13- Same as &

0A00}|14- Same as 5, expected result = X'03"
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XR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

The macro "RBXT' is used to call subroutine 'SBXT' for testing
byte X. The LA instruction is used to load bytes X, 0, and 1.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and XOR operand R1,R3
2 with operand 1
0001| 2- Verify correct decoding by XRI (pattern = X'0C'), test Z latch 87F
0002] 3- Set Rl and R3 = X'3FAA55', R5 = X'000000' (via LA instruction) R1,R3
set CZ = 10, XOR Rl with R3, and test CZ latches
0003| 4- Compare HW Rl with R5 and test Z latch R1,R5
0A00] 5- Go to subroutine X'SBXT' to test byte X; expected result = X'00'|R1(X)
0005| 6- Same as 3, with R1 = X'1555AA"', R3 = X'1555AA', R5 = X'3F0000",
and €CZ = 01
0006} 7- Same as &
0A00] 8- Same as 5, expected result = X'FC'
0008| 9- Same as 3, with R1 = X'15AA55", R3 = X'2AAA55', R5 = X'3F0000°',
and CZ = 01
0009]10- Same as &
0A00}11- Same as 5, expected result = X'F9'
000A|12- Same as 3, with Rl = X'00AA55"', R3 = X'0055AA', R5 = X'0OFFFF"',
and CZ = 01
000B|13- Same as 4%
0A00}14- Same as 5, expected result = X'03"
DX41 ~ AR INSTRUCTION TEST (OVERFLOMW TEST)
This routine checks for correct instruction decoding, and for
correct action on the CZ latches.
The macro 'RBXT' is used to call subroutine 'SBXT' for testing
byte X. The LA instruction is used to load bytes X, 0, and 1.
ERC Function REG RAC
1- Set R1 = X'2AAA55', R3 = X'3555AA', R5 = X'1FFFFF', and CZ = 01 |R1,R3
0001] 2- Test CZ latches 87F
0003| 3- Verify correct decoding by XHR and test Z latch R1,R5
0AQ0| 4- Go to subroutine X'SBXT' to test byte X, expected result = X'7C'|R1(X)
5- Same as 1, with R1 = X'1555AA", R3 = X'2AAA56', R5 = X'000000°',
and CZ = 10
0004] 6- Test C latch
0005| 7- Test Z latch
0006] 8- Same as 3
0A00} 9- Same as %, expected result = X'00°'
10- Same as 1, with Rl = X'"1FFFFF', R5 = X'3FFFFE', CZ = 01
0008|11- Same as 2
0009}12- Same as 3
0A00}13- Same as %, expected result = X'FC'
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DX42 -

SR INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches.

The macro 'RBXT' is used to call subroutine "SBXT' for testing
byte X. The LA instruction is used to load bytes X, 0, and 1.

ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', subtract R3 from R1 R1(1)
R3(1)
0001} 2- Verify correct decoding by XRI (pattern = X'04') and test Z 87F
latch
0002| 3- Set R1 = X"1555AA', R3 = X'2AAA55', R5 = X'2AAB5K5', CZ = 01, R1,R3
subtract R3 from R1l, and test CZ latches
0003} 4- Verify correct decoding by XHR and test Z latch R1,R5
0A00| 5- Go to subroutine "SBXT' to test byte X, expected result = X'A8' |R1(X)
0004| 6- Same as 3, with R1l, R3 = X'3FFFFF', R5 = X'000000', CZ = 10
0005 7- Same as 4%
0A00| 8- Same as 5, expected result = X'00"
0006] 9- Same as 3, with R1 = X'0055AA', R3I = X'1AAAB5', R5 = X'25AB55"',
and CZ = 01
0007}10- Same as &
0A00|11- Same as 5, expected result = X'96"
0008{12- Same as 3, with R1 = X'00AA55"', R3 = X'0055AA"', R5 = X'0054AB",
and CZ = 01
0009{13- Same as %
0A00|14- Same as 5, expected result = X'00'
DX43 - CR INSTRUCTION TEST
This routine checks for correct instruction decoding, and for
correct action on the CZ latches.
The macro "RBXT' is used to call subroutine 'SBXT' for testing
byte X. The LA instruction is used to load bytes X, 0, and 1.
ERC Function REG RAC
1- Load operand 1 = X'09', operand 2 = X'05', and compare second R1(1)
with the first R3(1)
0001} 2- Verify correct decoding by XRI (pattern = X'09') and test Z R1(1)]87F
latch
0002| 3- Load R1 = R5 = X'155555", R3I = X'2AAAAA', CZ = 01, compare R3 R1,R3
with R1l, and test CZ latches R5
0003} 4- Verify correct decoding by XHR and test Z latch R1,R5
0A00] 5- Go to subroutine "SBXT' to test byte X; expected result = X'A4' |R1(X)
0004| 6- Same as 3, with R1 = R3 = R5 = X'3F55AA', €2 = 10
0005} 7- Same as &
0A00]| 8- Same as 5, expected result = X'FC'
0007} 9- Same as 3, with Rl = R5 = X'255555"', R3 = X'1AAAAA', CZ = 10
0008110~ Same as 4%
0AQ00|11- Same as 5, expected result = X'94?
000A}|12- Same as 3, with R1 = R5 = X'00AAAA', R3I = X'01lAAAA', CZ = 01
000B|13- Same as %
0A00]14- Same as 5, expected result = X'00°
000C|15- Same as 3, with R1 = R5 = R3 = X'00AA55", CZ = 10
000D|16- Same as 4
0A00}17- Same as 5, expected result = X'00°

Chapter 2. CCU Diagrostics 2-135




372573726 Diagnostic Descriptions 2-136
DX46 - L INSTRUCTION TEST
This routine checks for correct instruction decoding, and for

correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.

ERC Function REG RAC
R7 is used as base register R1,R3
0001] 1- Load, via LA instruction, R1 = X'255AA5' (background data), R3 87F
= X'"1AA55A', CZ = 01, load pattern = X'1AA55A'" into R1l, and test
CZ latches
0002| 2- Compare Rl to R3 and test Z latch R1,R3
0003} 3- Same as 1, with R1 = X'"1AA55A', R3 = X'1A5AA5', CZ = 01, pattern
= X'255AA5"
0004| 4- Same as 2
0005| 5- Same as 1, with Rl = X'3FFFFF', R3 = X'000000', CZ = 10, pattern
= X'000000"
0007] 6- Same as 2

DX45 -~ LH INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.

ERC Function REG RAC

R7 is used as base register

0001| 1- Load R1 = X'2AA55A' (background data), R3 = X'005AA5', CZ = 01, |R1,R3|87F
load HW pattern = X'5AA5'" into Rl, and test CZ latches

0002| 2- Compare R1 to R3 and test Z latch
0003] 3- Same as 1, with R1 = X'155AA5', R3
= X'A55A"

0004) 4- Same as 2

0005 5- Same as 1, with Rl = X'3FFFFF', R3 = X'000000', CZ = 10, pattern
= X'0000"

0006] 6- Same as 2

01, pattern

X'00A55A', CZ
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DX46 - STH INSTRUCTION TEST

This routine checks for correct action on the CZ latches, and
for correct stored data. The LA instruction is used to load
bytes X, 0, and 1.

ERC Function REG RAC

R7 is used as base register

0001| 1- Load background data in test area, execute STH instruction, R1,R3|87F
set R1 = X'00A55A', CZ = 01, store, and test CZ latches

0002} 2- Load data stored above (via L instruction) compared and R1,R3
test Z latch

0003] 3- Same as 1, with R1 = X'005AA5', CZ = 10
0004]| 4- Same as 2

DX47 - L AND LH TEST USING RO AS A SINK

This routine checks for correct action on the CZ latches, using
R0 as the operand.

ERC Function REG RAC

R3 is used as base register
0001] 1- Set CZ = 01 and load instruction with R0 as first operand RO 87F
0002| 2- Test CZ latches

DX48 - L TEST (FROM FW DIRECT ADD. SAVE AREA)

This routine checks for correct action on the CZ latches, and
for correct moved data. The LA instruction is used to load
bytes X, 0, and 1.

ERC Function REG RAC
1- Load background data into R1l, R3 = X'3FFFFF', CZ = 01, load Rl R1,R3
from direct addressable area, Rl = X'3IFFFFF'
0001| 2- Test CZ latches 87F
0002] 3- Compare Rl with expected data and test Z latch R1,R3
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LR USING RO AS THE SINK

This routine checks for a correct branch, and for correct action
on the CZ latches.

ERC Function REG RAC
0001} 1- Load R5 with correct branch address, set CZ = 01, and execute LR|RO,R5|87F
instruction uith R0 as first operand
0002] 2- Test CZ latches
DX4A - IC INSTRUCTION TEST
This routine checks for correct instruction decoding, and for
correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.
ERC Function REG RAC
R3 is used as base register R1,R7
Loop to save HW Direct Addressable Save Area into data table
Loop to store load data table into HW Direct Addressable Area
1- Load background data into Rl, expected result into R7 =
X'3F0055', CZ = 01, and execute IC instruction
0001| 2- Test CZ latches 87F
0002| 3- Compare result and test Z latch R1,R7
4~ Same as 1, with R7 = X'3F00FF', CZ = 10
0003] 5- Test Z latch
0004 6- Test C latch
0005 7- Same as 3
8- Same as 1, with R7 = X'"3F01FF', €CZ = 10
0006] 9- Same as 2 .
0007110- Same as 3
11- Same as 1, with R7 = X'0000AA', CZ = 01
0008{12- Same as 2
0009]13- Same as 3
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DX4B - ICT INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.

ERC Function REG RAC

R3 is the base register
A data table is used
R3 is loaded with the address of the data table + 122

1- Load background data into Rl and expected result into R7 = R1,R7
X'2A0055', CZ = 01

0001| 2- Execute ICT instruction and test CZ latches R1(1)]|87F
R3
0002| 3- Compare result in Rl and test Z latch R1,R7

0003]| 4- Load R7 with address of data table + 123, compare result in R3, |R3,R7
and test Z latch
5- Same as 1, with R7? = X'"15AAFF', CZ = 10
0004 6- Same as
0005 7- Same as
0006]| 8- Same as
9- Same as
000710~ Same as
0008|11- Same as
0009]|12- Same as
13- Same as
000A}14- Same as
000B|15- Same as
000C|16- Same as

with address of data table + 124
with R7 = X'00FF00', CZ = 10

. .

with address of data table + 125
with R7 = X'3FFF00', CZ = 01

. .

DUNRDUNRDWN

-

with address of data table + 126

DX4C -~ ST INSTRUCTION TEST
This routine checks for correct instruction decoding, and for
correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.

Test for zeros stored in the highest order bits of byte X.

ERC Function REG RAC

R3 is used as base register

0001| 1- Load R1 = X'"15A55A', CZ = 01, store Rl in area test, and test R1 87F
CZ latches

0002] 2- Load R7 = stored data, compare Rl with R7, and test Z latch R1,R7
0003| 3- Same as 1, with R1 = X'2A5AA5' CZ = 10

0004| 4- Same as 2

0005 5- Same as 1, with R1 = X'3FFFFF', and CZ = 01 (fullword direct
addressable save area)

0006| 6— Same as 2

0007| 7- Same as 5, R1 = X'000000', CZ = 10

0008| 8- Same as 2

9- Load R1 = X'3IFFFFF' into test area
10- Load expected data R7 = X'FFCO"'

0009|11- Load first HW of FW stored, compare R5 with R7, and test Z
latch
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STH TEST (USING HH DIRECT ADD. SAVE AREA)
This routine checks for correct instruction decoding, and for

correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.

ERC Function REG RAC
R7 is used as base register
Load background data is test area
0001| 1- Load R1 = X'OOFFFF', CZ = 01, execute STH instruction to R1 87F
store Rl, and test CZ latches
0002| 2- Load R3 = stored data, Rl = X'3FFFFF', compare registers, and R1,R3
test Z latch
0003| 3- Same as 1, with R1 = X'000000', CZ = 10
0004| 4- Same as 2, with R1 = X'3F0000"
DXGE - STC INSTRUCTION TEST
This routine checks for correct instruction decoding, and for
correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.
A test area and the byte direct addressable area are used.
ERC Function REG RAC
R3 is used as base register
Load background data in test area and Byte Direct Addressable Area
0001} 1- Load stored data in Rl = X'3FAAFF', set CZ = 01, store character|Rl 87F
in test area, and test CZ latches R1(1)
0002| 2- Load stored data, compare with expected data = X'00FF55', and R1,R7?
test Z latch
0003} 3- Same as 1, with R1 = X'3FFF55', €CZ = 10
0004] 4- Same as 2, with expected data = X'0055AA"
0005] 5- Same as 1, with R1 = X'2AAAFF', CZ = 10, with byte direct
addressable area
0006] 6- Same as 2, with expected data = X'00FFFF"'
0007] 7- Same as 5, R1 = X'3F00AA', CZ = 10
0008| 8- Same as 2, with expected data = X'0000FF"
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DX4F - STCT INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.

A test area is used.

ERC Function REG RAC

R5 is used as base register
Load background data into test area and register

0001] 1- Load test data R1 = X'3FFF55', set CZ = 01, load address table R1(0)|87F
into base register, execute STCT instruction, and test CZ R3
latches

0002| 2- Load R7
latch

stored data R1 = X'00FFAA' (expected data), and test Z|R1,R7

0003| 3- Compare R7 (= updated address) with Rl, and test Z latch
0004| 4- Same as 1, with R1= X'3FFF00', CZ = 10

0005 5- Same as 2, with R1 = X'00FF0O0"'

0006| 6- Same as 3

DX50 - SHIFT RIGHT FULLWORD TEST (PART 1 OF 2)

This routine checks for correct instruction decoding, and for
correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.

ERC Function REG RAC

0001| 1- Set Rl = X'2AAAAA', R3 = X'155555' (expected result), set CZ R1,R3|87F
= 01, execute LOR instruction, and test CZ latches

0002] 2- Compare result in Rl with R3 and test Z latch R1,R3

0003] 3- Same as 1, with R3I = X'0AAAAA', CZ = 10

0006| 6- Same as 2

0005| 5- Same as 1, with R3 X'055555"
XT02AAAA"

]

0006| 6— Same as 2
0007] 7- Same as 1, with R3
0008 8- Same as 2
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372573726 Diagnostic Descriptions 2-1642
SHIFT RIGHT FULLUORD TEST (PART 2 OF 2)
This routine checks for correct instruction decoding, and for

correct action on the €CZ latches. The LA instruction is used to
load bytes X, 0, and 1.

ERC Function REG RAC
0001} 1- Set Rl = X'000001', load shift result R3 = X'000000"', set CZ = R1,R3|87F
X'00', execute LOR instruction, and test CZ latches
0002| 2- Compare result in Rl and test Z latch R1,R3
DX53 -~ 22 BITS ARI TEST
This routine checks for correct instruction decoding, and for
correct action on the CZ latches.
ERC Function REG RAC
0001| 1- Set R1 = X'1FFFFF', R3 = X'200000" (expected result), add one R1,R3{87F
to R1l, compare Rl with R3, and test Z latch
DX54 - 22 BITS SRI TEST
This routine checks for correct instruction decoding, and for
correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.
ERC Function : REG RAC
0001] 1- Reset Rl, set R3I = X'FFFFF' (expected result), subtract one R1,R3|87F
from R1l, compare Rl with R3, and test Z latch R1(1)
DX55 - 22 BITS ACR TEST
This routine checks for correct instruction decoding, and for
correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.
ERC Function REG RAC
0001| 1- Set R1 = X'2FFEFF', R3 = X'000300"', R5 = X'3001FF"' (expected R1,R3|87F
result), add character register, compare, and test Z latch R1(C0)
R3(0)
DX56 - 22 BITS SCR TEST
This routine checks for correct instruction decoding, and for
correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.
ERC Function REG RAC
0001) 1- Set Rl = X'3F0000', R5 = X'2FFFFF' (expected result), R3 = R1,R5|87F
X'000001', subtract character register, compare, and test Z
latch
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DX57 - BAL AND BALR INSTRUCTION TEST

This routine checks for a correct branch and for correct action
on the CZ latches.

ERC Function REG RAC
1- Load R1 to R7 with branch stop address
0001} 2- Set CZ = 01 and execute BAL instruction to 'branch and test R3 87F

link continued’
0002] 3- Test CZ latches
0003] 4- Get expected link in Rl, compare R3 with Rl, and test 2 latch R1,R3|87F
0004| 5- Update return address, CZ = 10, and execute BALR instruction R3(1)
0005| 6- Test CZ latches

0006| 7- Same as 3

0007| 8- Check branch address

DX58 - BCT INSTRUCTION TEST

This routine checks for correct instruction decoding, and for
correct action on the CZ latches. The LA instruction is used to
load bytes X, 0, and 1.

ERC Function REG RAC
1- Set R3I = X'3F0000' (BCT count), R7 = X'3IFFFFF' (expected R3,R7
rasult), CZ = 01, and execute BCT instruction R3(1)

0001} 2- Above BCT did not branch 87F
0002] 3- Compare Rl with R7 and test Z latch (BCT did not decrement) R1,R7

0003} 4- If above BCT branch test CZ latches

0004| 5- Same as 3

6- Set R7 = X'3IFFEFF', CZ=10, execute BCT instruction

0005| 7- Same as 2

0006| 8- Same as 3

0007]| 9- Same as 4%

0008|10~- Same as 3 R1,R5

11- Set R1 = X'3F0001' (BCT count), R5 = X'3F0001' (expected
result), CZ = 10, execute BCT instruction

0009|12- Test CZ latches R1(1)
000A|13- Compare R5 with Rl and test Z latch (BCT did not decrement R5)
000B|14- Above BCT did not branch R3,R1

15- Set R3 = X'3FO1FF'" (BCT count), Rl = X'3F00FF' (expected
result), €CZ = 10

000C|16- Test CZ latches

000D|17- Compare R3 with Rl and test Z latch R3,R1

000E}18- BCT branched when byte 0 of R3 EQ 0

000F|19- Compare R3 with Rl and test Z latch
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DX5A - REGISTER DECODE TEST, CURRENT INT LEV REGISTER GROUP (PART 1)
This routine checks for correct register decoding, and for

correct action on the other registers. The LA instruction is
used to load bytes X, 0, and 1.

ERC Function REG RAC
1- Clear R1 through R7, set R1 = X'000001', load Rl into Rl R1
0001} 2- Check (OR instruction) all others registers and test Z latch 87F

0002} 3- Load Rl into Rl, compare, (pattern = X'01'), and test Z latch R1(1)
4- Set R1 = X'3FFEFE', set low byte of Rl = X'01', and use high R1
and low byte register decode
0003| 5- Same as 2

0004| 6- Compare (pattern = X'01') and test Z latch R1(1)
0005| 7- Same as 6 R1(0)
8- Clear R1l, set R2 = X'000002', load R2 into R2 R1,R2

0006| 9- Same as 2
0007]10- Move R2 into R1l, compare (pattern = X'02'), and test Z latch

11- Clear Rl and R2, set R3 = X'000003', load R3 into R3 R1,R2
0008}12- Same as 2
0009{13- Same as 6, with pattern = X'03" R3IC(L)
14- Set R3 = X'3FFCFC', set low byte of R3 = X'03', and load low R3

byte into high byte of R3
000A}15- Same as 2

000Bj16- Same as 6, with pattern = X'03" R3(1)
000C|17- Same as 16 R3(0)
18- Clear R3, set R4 = X'000004' (via LA instruction), load R4 R3,R%
into R4
000D} 19- Same as 2
000E|20~ Move R4 into Rl, compare (pattern = X'04'), and test Z latch R1(1)

DX5B - REGISTER DECODE TEST, CURRENT INTP LEV REGISTER GR (PART 2)

This routine checks for correct register decoding, and for
correct action on the other registers. The LA instruction is
used to load bytes X, 0, and 1.

ERC Function REG RAC
1- Clear Rl through R7, set R5 = X'000005"', load R5 into R5 R5
0001| 2- Check (via OR instruction) all others registers and test Z latch 87F
0002} 3- Compare (pattern = X'05') and test Z latch R5(1)
4- Set R5 = X'2AFAFA', set low byte of R5 = X'05', use high and R5(1)
low byte register decode R5(0)

0003| 5- Same as 2
0004] 6- Same as 3
0005] 7- Same as 3

8- Clear R5, set R6= X'000006', load R6 into R6 R5,R6
0006| 9~ Same as 2 )
0007|10- Move R6 into Rl, compare (pattern = X'06'), and test Z latch R1(1)

11- Clear R1 and R6, set R7 = X'000007', load R7 into R7 R1,R6
0008{12- Same as 2 R7
0009|13- Same as 3, with pattern = X'07"'

14- Set R7 = X'"00F8F8', set low byte of R7 = X'07', use high and R7(1)

low byte register decode R7(0)

000A|15- Same as 2
000B|l6- Same as 3, with pattern = X'07" R7(1)
000C|17- Same as 3, with pattern = X'07" R7(0)
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- 000900000 0GOF0C

'5C ..«D SUBTRACT PATTERN SENSITIVITY TEST

This routine loops using the BCT instruction. It increments one
register and decrements another, and then compares them with the
value in the BCT instruction. The LA instruction is used to
load bytes X, 0, and 1.

ERC Function REG RAC

0001] 1- Clear Rl and R3, set R7 = X'3FFFFE', R5 = X'3FFFFF', add one to |R1,R3|87F
R7(1), €Z = 00, branch and count with R3(1), and test CZ latches|R?7
0002| 2- If effective branch test CZ latches
0003] 3- Execute XHR instruction R3 with R5, compare Rl with R3, and R3,R1
test Z latch R5
0004] 4- XOR R7 with R5 and R7 with Rl, and test Z latch

5- Restore (in complement form) SRI count and BCT count, update

ARI count
0005] 6- Test CZ latches
0006] 7- Set CZ=10, decrement SRI count, and test C latch R7(1)

0007 8- OR R7 with R7 and test Z latch (Z latch set with non-zero SRI) R7
9- End of loop
0008|10- Increment Rl by one and test Z latch (test of overflow) R1(1)
0009|{11- Test C latch (test of overflow)

000A|12- XOR halfword R3 with Rl (verify that counts match)
000B|13- Decrement R7 by one and test CZ latches

000C|14- Complement R7 with R5, XOR R7 with Rl (add and subtract
match), and test Z latch

DX5F - INPUT/0UTPUT INSTRUCTION DECODE TEST

This routine tests the Out X'79' and In X'79' instructions, with
the test running in levels 1, 2, 3, and &%.

Note: DX5F stands for DASF, DB5F, DC5F, and DD5F. Not DESF.

ERC Function REG RAC
1- Load R1 = X'000300"', R7= X'3F0300', R3 with background data, R1,R3
CZ = 01 (expected level 5 CZ = 11) R5,R7
0001] 2- Load R7 with Output X'79' and test CZ latches R7 87F
0002| 3- Load R3 with Input X'79' and test CZ latches R3
0003] 4- Verify R3 (compare with R1) and test Z latch R3,R1
5- Same as 1, with CZ = 10, Rl = R7 = X'000000"' (expected level 5
CZ = X'00">
0004] 6- Same as 2
0005 7- Same as 3
0006} 8- Same as %
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INPUT TEST FOR CCU LAG ADDR REGISTER

This routine checks for the correct loading of the LAR without a
program check.

Other conditions are tested in the level change routine (level 2
to 1, level 5 to 1).

ERC Function REG RAC
1- Load expected address in R3 R3
2- Input (X'74') LAR in R1 and compare input address with R1,R3
expected address in R3J
0001} 3- Test Z latch 87F
DA61 - GENERAL PURPOSE REGISTER INTERACTION TEST (LEVEL 1 ONLY)
The General Purpose registers for level 2, 3, & and 5 that were
initialized by routine DAOl are tested to check that their
contents were not altered by the DAxx routines running at level
1.
Note: This routine cannot be specifically selected. It checks
that the general purpose register contents set by routines DAO],
DB02, DC03, and DD04 have not changed after the CCU instruction
set is tested.
ERC Function REG RAC
1- Go to subroutine 'SGRI'. Parameters: starting - Output = X'00°,
ending - Input = X'1F', expected data table
0001} 2- Check for interaction between level 1 and other general purpose 886
registers.
DA62 - I/0 REGISTER DECODE TEST (LEVEL 1 ONLY)
This routine uses subroutine 'SIOD' to test I/0 register
decoding, using the General Purpose registers (each General
Purpose register, from level 1, register 6 through level 5,
register 7, is tested).
ERC Function REG RAC
1- Go to subroutine X'SIOD'. Parameters: starting - Output = X'26°,
ending - Input = X'1F'
0001 Either an Output or an Input register decode failure occurred 87F
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93 «£RAL PURPOSE REGISTER DATA SENSITIVITY (LEVEL 1 ONLY)

This routine uses subroutine '"SLST'. Each of the General
Purpose registers tested above in routine DA62 is tested again,
using 4% different patterns.

ERC Function REG RAC

1- Go to subroutine 'SLST'. Parameters: starting - Output = X'26°',
ending - Output = X'1F', table address, table length = X'2E'

0001} 2- Local store register failed 87F

DB67 - GENERAL PURPOSE REGISTER INTERACTION TEST (LEVEL 2 ONLY)

The General Purpose registers for level 1, 3, 4 and 5 that were
initialized by routine DB02 are tested to check that their
contents were not altered by the DBxx routines running at level
2.

Note: This routine cannot be specifically selected. It checks
that the general purpose register contents set by routines DAOL,
DB02, DC03, and DD04% have not changed after the CCU instruction
set is tested.

ERC Function REG RAC

1- Go to subroutine 'SGRI'. Parameters: starting - Output = X'08°',

ending - Input = X'27', expected data table

0001} 2- interaction between level 2 and some other general registers 886

DE69 - I/0 REGISTER DECODE TEST (LEVEL 2 ONLY)

This routine uses subroutine 'SIOD' to test I/0 register
decoding, using the General Purpose registers (each General
Purpose register, from level 2, register 6 through level 1,
register 7, is tested).

ERC Function REG RAC

1- Go to subroutine 'SI0OD'. Parameters: starting - Output = X'06°',
ending - Output = X'27°

0001} 2- Either an Output or an Input register decode failure occurred 87F
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GENERAL PURPOSE REGISTER DATA SENSITIVITY (LEVEL 2 ONLY)

This routine uses subroutine 'SLST'. Each of the General
Purpose registers tested above in routine DA69 is tested again,
using 44 different patterns.

ERC Function REG RAC
1- Go to subroutine 'SLST'. Parameters: starting - Output = X'06°',
ending - Input = X'27', data table address, table length = X'28'
0001| 2- Local store register failed 87F
DC6F - GENERAL PURPOSE REGISTER INTERACTION TEST (LEVEL 3 ONLY)
The General Purpose registers for level 1, 2, ¢ and 5 that were
initialized by routine DC03 are tested to check that their
contents were not altered by the DCxx routines running at level
3.
Note: This routine cannot be specifically selected. It checks
that the general purpose register contents set by routines DAO1,
DB02, DC03, and DD04 have not changed after the CCU instruction
set is tested.
ERC Function REG RAC
Go to subroutine 'SGRI'. Parameters: starting - Output = X'10°',
ending - Input = X'07', expected data table
0001} Interaction betuween level 3 and some other general registers : 886
DC70 - I/0 REGISTER DECODE TEST (LEVEL 3 ONLY)
This routine uses subroutine 'SIOD' to test I/0 register
decoding, using the General Purpose registers (each General
Purpose register, from level 3, register 6 through level 1,
register 7 and level 2, register 0 through level 2, register 7
is tested).
ERC Function REG RAC
Go to subroutine 'SIOD'. Parameters: starting - Output = X'0E',
ending - OQutput = X'07"'
0001| Either an Output or an Input register decode failure occurred 87F
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DC71 - GENERAL PURPOSE REGISTER DATA SENSITIVITY (LEVEL 3 ONLY)

This routine uses subroutine 'SLST'. Each of the General
Purpose registers tested above in routine DB70 is tested again,
using 44 different patterns.

ERC Function REG RAC

Go to subroutine 'SLST'. Parameters: starting - Qutput = X'0E',
ending - Output X'07', data table address, table length = X'002E"

0001| Local store register failed 87F

DD76 - GENERAL PURPOSE REGISTER INTERACTION (LEVEL & ONLY)

The General Purpose registers for level 1, 2, 3 and & that were
initialized by routine DD04 are tested to check that their
contents were not altered by the DDxx routines running at level
4.

Note: This routine cannot be specifically selected. It checks
that the general purpose register contents set by routines DAOL,
DB02, DC03, and DD04 have not changed after the CCU instruction
set is tested.

{erc | Function REG |RAC

Go to subroutine 'SGRI'. Parameters: starting - Output = X'18°',
ending - Input = X'07', expected data table :

0001] Interaction between level 4 and some other general registers 886

DD77 - I/0 REGISTER DECODE TEST (LEVEL & ONLY)

This routine uses subroutine 'SIOD' to test I/0 register
decoding, using the General Purpose registers (each General
Purpose register, from level 4, register 6 through level 1,
registerd7, and level 2, register 0 through level 3, register 7
is tested).

ERC Function REG RAC

Go to subroutine 'SIOD'. Parameters: starting - Qutput = X'1l6°',
ending - Output = X'0F"'

0001| Either an Output or an Input register decode failure occurred 87F
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GENERAL PURPOSE REGISTER DATA SENSITIVITY (LEVEL & ONLY)
This routine uses subroutine 'SLST'. Each of the General

Purpose registers tested above in routine DB70 is tested again,
using 4% different patterns.

ERC Function REG RAC
Go to subroutine 'SLST'. Parameters: starting - Output = X'16°,
ending - Output X'0F', data table address, table length = X'002E’
0001| Local store register failed 87F
DA80 - LEVEL 1 TO 2 TO 5 TO 1 TEST
At each change of level, this routine uses the subroutine
YSETUP' to initialize the level exit test and to reset the
interrupt mask.
° Set a PCI for the new level.
L Verify the levels pending.
. Exit the current level.
L Set the new program level entry address.
J Test the CCU lagging address register.
ERC Function REG RAC
1- Level 1: initialize program interrupt address (subroutine SETUP)
2- Set PCI L2 (Qutput X'7B")
3J- Verify if other levels are pending
0001 = In Input X'7E" (if level 1 requests not reset) 886
0002 = In Input X'7F' (level 2, 3 and 4 request, not equal, PCI L2,
and interval timer L3)
4—- Initialize program interrupt address (subroutine SETUP)
0003 - Exit level 1 to 2
- Exit instruction failed to exit level 1
0004 - Level 1 exit did not exit to level 2 but returned to level 1
0005 - Level 1 exits to level 3 instead of level 2
0006 - Level 1 exits to level & instead of level 2
0007 - Level 1 exits to level 5 instead of level 2
5- Level 2: initialize program interrupt address (subroutine SETUP)
6- Reset PCI L2
0008 - Verify if other levels are pending
7- Initialize program interrupt address (subroutine SETUP)
- Exit level 2 to 5
0009 - Exit instruction failed to exit level 2
000A - Level 2 exit did not exit to level 5 but returned to level 2
000B - Level 2 exits to level 3 instead of level 5
000C - Level 2 exits to level & instead of level 5
9- Level 5: initialize program interrupt addresses (subroutine
SETUP)
10- Exit Level 5 to 1
000D = Output instruction did not force level 1
000E - Level 5 exited to level 2 instead of level 1
000F - Level 5 exited to level 3 instead of level 1
0010 - Level 5 exited to level & instead of level 1
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e ~EVEL 1 TO 3 TO 5 TO 1 TEST

At each change of level, this routine uses the subroutine
YSETUP' to initialize the level exit test and to reset the
interrupt mask.

J Set a PCI for the new level.

. Verify the levels pending.

. Exit the current level.

Set the new program level entry address.

ERC Function REG RAC

1- Level 1: initialize program interrupt address (subroutine SETUP)
2- Set PCI L3 (Qutput X'7C")

3- Verify if other levels are pending

0001 - In Input X'7E'" (if level 1 request not reset) 886
0002 - In Input X'7F' PCI L3 failed
0003 Test for incorrectly set bits

- Initialize program interrupt address (subroutine SETUP)
- Exit level 1 to 3

00046 - Exit instruction failed to exit level 1

0005 - The level 1 exit did not exit to level 3 but returned to
level 1

0006 - Level 1 exits to level 2 instead of level 3

0007 - Level 1 exits to level & instead of level 3

0008 - Level 1 exits to level 5 instead of level 3

5- Level 3: initialize program interrupt address (subroutine SETUP)
6- Reset PCI L3
0009 - Verify if other levels are pending

7- Initialize program interrupt address (subroutine SETUP)
- Exit level 3 to 5

000A - Exit instruction failed to exit level 5

000B - Level 3 exits to level 1 instead of level 5

000C Level 3 exits to level 2 instead of level 5

000D The level 3 exit did not exit to level 5 but returned to
level 3

000E - Level 3 exits to level 4 instead of level 5

9- Level 5: initialize program interrupt addresses (subroutine
SETUP)

10- Exit Level 5 to 1

000F - Qutput instruction did not force level 1

0010 - Level 5 exited to level 2 instead of level 1

0011 - Level 5 exited to level 3 instead of level 1

0012 - Level 5 exited to level 4 instead of level 1
12- Reset LVL1 I/0 check

0013 - I70 check reset failed
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DA83 - LEVEL 1 TO ¢ TO 5 TO 1 TEST

At each change of level, this routine uses the subroutine
*SETUP' to initialize the level exit test and to reset the

interrupt mask.

. Set a PCI for the new level.
(] Verify the levels pending.

. Exit the current level.

. Set the new program level entry address.

ERC Function REG RAC
1- Level 1: initialize program interrupt address (subroutine SETUP)
2- Set PCI L4 (Qutput X'7D")
3- Verify if other levels are pending
0001 -~ In Input X'7E' (if level 1 requests not reset) 886
0002 = In Input X'7F’
Test for incorrectly set bits
4- Initialize program interrupt address (subroutine SETUP)
- Exit level 1 to 4
0003 - Exit instruction failed to exit level 1
0004 - The level 1 exit did not exit to level 4§ but returned to
level 1
0005 - Llevel 1 exits to level 2 instead of level 4
0006 - Level 1 exits to level 3 instead of level §&
0007 -~ Level 1 exits to level 5 instead of level 4
5- Level 6: initialize program interrupt address (subroutine SETUP)
6- Reset PCI L%
0008 - Verify if other levels are pending
7- Initialize program interrupt address (subroutine SETUP)
- Exit level 4 to 5
0009 - Exit instruction failed to exit level 4
000A - Level 4 exits to level 1 instead of level 5
000B - Level 4 exits to level 2 instead of level 5
000C - Level 4 exits to level 3 instead of level 5
000D - The level 4% exit did not exit to level 5 but returned to
level 4
9- Level 5: initialize program interrupt addresses (subroutine
SETUP)
10- Exit Level 5 to 1
000E - Output instruction did not force level 1
000F - Level 5 exited to level 2 instead of level 1
0010 - Level 5 exited to level 3 instead of level 1
0011 - Level 5 exited to level §¢ instead of level 1
11- Reset LVL1 I/0 check
0012 - I/70 check reset failed
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- LEVEL1 TO5T064T0O03 702701

At each change of level, this routine uses the subroutine

'SETUP' to initialize the level exit test and to reset the
interrupt mask.

Set a PCI for the new level.

Verify the levels pending.

Exit the current level.

Set the new program level entry address.

Test the CCU lagging address register.

Test for an invalid Op code using the STCT instruction.

e 60 0 0 0
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(DA84)

ERC Function REG RAC
1- Level 1: initialize pgm interrupt address (subroutine SETUP)
2~ Verify if other levels are pending

0001 = In Input X'7E' and X'7F" 886
3- Initialize program interrupt address (subroutine SETUP)

- Exit level 1 to 5

0002 - Exit instruction failed to exit level 1

0003 - Level 1 exit did not exit to level 1 but returned to level 1

0004 - Level 1 exits to level 2 instead of level 5

0005 - Level 1 exits to level 3 instead of level 5

0006 - Level 1 exits to level 4 instead of level 5
4- Level 5: Initialize pgm interrupt addresses (subroutine SETUP)
5~ Exit level 5 to % (SVC L4§)

0007 - Exit instruction failed to exit level 5

0008 - Level 5 exit did not exit to level 4 but returned to level 5

0009 - Level 5 exits to level 1 instead of level 4

000A - Level 5 exits to level 2 instead of level 4

000B - Level 5 exits to level 3 instead of level 4
6- Level 4: Initialize pgm interrupt address (subroutine SETUP)
7- Reset SVC LVL4, then verify if other levels are pending

000C - In Input X'7E' )

0030 - Waiting for a 100-ms timer level 3 interruption 8461

0011 -~ SVYC LVLG not reset )
9~ Initialize program interrupt address (subroutine SETUP)

- Set PCI L3, then exit level 4 to 3

000D - PCI L3 failed

000E - Level 4 exits to level 2 instead of level 3

000F - Level 4 exits to level 4 instead of level 3

0010 - Level 4 exits to level 5 instead of level 3

10- Level 3: initialize pgm interrupt address (subroutine SETUP)

0012}11- PCI L3 not set

: 12- Verify if other levels are pending
0013 - Test for incorrectly set bits in Input X'7F'
- Reset PCI L3
0014 - Reset PCI L3 failed
0015 - Test for incorrectly set bits in Input X'7F'
13- Initialize program interrupt address (subroutine SETUP)
- Set PCI L2, then exit level 3 to 2

0016 - PCI L2 failed

0017 - Level 3 exits to level 1 instead of level 2

0018 - Level 3 exits to level 3 instead of level 2

0019 - Level 3 exits to level 4 instead of level 2

001A - Level 3 exits to level 5 instead of level 2

14~ Level 2: initialize pgm interrupt address (subroutine SETUP)
001B}15- Reset PCI L2 failed

001C - Verify if other levels are pending

16- Initialize program interrupt address (subroutine SETUP)
- Exit level 2 to 1 by invalid Op code (STCT instruction B
field = RO0)

001D - Exit failed

001E - Ihe level 2 exit did not exit to level 1 but returned to

evel 2 ’

001F - Level 2 exits to level 3 instead of level 1

0020 - Level 2 exits to level 4 instead of level 1

0021 - Level 2 exits to level 5 instead of level 1

17- Interrupt handler level 1
0022 - Verify if invalid op code on Input X'7E' (bit 0, &)
- Reset invalid op code
0023 - Test for incorrectly set bits in Input X'7E'
18- Reset L1 op code check OQutput X'77' (bit 1, 5)
19- Reset all program entered latches and I/0 check
002420~ I/0 check reset failed
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- LEVEL 1 TO 2 TO 3 TO 4 TO 5 TO 1 TEST

At each change of level, this routine uses the subroutine
'SETUP' to initialize the level exit test and to reset the
interrupt mask.

Set a PCI for the new level.

Verify the levels pending.

Exit the current level.

Set the new program level entry address.

ERC Function REG RAC

1- Level 1: Initialize program interrupt address (subroutine SETUP)
2- Set PCI L2 Output X'7B’

J- Verify if other levels are pending

0001 = In Input X'7E' (if level 1 requests not reset) 886
0002 - Test for incorrectly set bits in Input X'7F'

4- Initialize program interrupt address (subroutine SETUP)

- Exit level 1 to 2

0003 - Exit instruction failed to exit level 1

0004 - Level 1 exit did not exit to level 2 but returned to level 1

0005 Level 1 exits to level 3 instead of level 2
0006 Level 1 exits to level 4 instead of level 2
0007 Level 1 exits to level 5 instead of level 2
5- Level 2: Initialize program interrupt address (subroutine SETUP)
6- Reset PCI L2, Set PCI L3
7- Verify if other levels are pending
0008 - Reset PCI L2 failed
0009 - Set PCI L3 failed
000A - Test for incorrectly set bits in Input X'7F'
8- Initialize program interrupt address (subroutine SETUP)
Exit level 2 to 3
000B Exit instruction failed

000E Level 2 exits to level % instead of level 3

000F Level 2 exits to level 5 instead of level 3

9- Level 3: initialize program interrupt address (subroutine SETUP)
10- Reset PCI L3, Set PCI L4

11- Verify if other levels are pending

000D - Level 2 exit did not exit to level 3 but returned to level 2

0010 - Reset PCI L3I failed
6011 - Set PCI L4 failed
0012 - Test for incorrectly set bits in Input X'7F'

12- Initialize program interrupt address (subroutine SETUP)
Exit level 3 to 4

0013 - Exit instruction failed

0014 - Level 3 exits to level 1 instead of level 4

0015 - Level 3 exits to level 2 instead of level 4§

0016 - Level 3 exit did not exit to level 3 but returned to level 3
0017 - Level 3 exits to level 5 instead of level 4

13- Level 4: Initialize program interrupt address (subroutine SETUP)
14- Reset PCI L4 ‘

15- Verify if other levels are pending

0018 - Test for incorrectly set bits

16- Initialize program interrupt address (subroutine SETUP)

Exit level 4 to 5

0019 - Exit instruction failed
001A - Level 4 exits to level 1 instead of level 5
001B - Level ¢ exits to level 2 instead of level 5
001C - Level 4 exits to level 3 instead of level 5
001D - Level & exit did not exit to level 5 but returned to level &
17- Level 5: Initialize program interrupt address (subroutine SETUP)
- Exit level 5 to 1
001E = Output instruction did not force level 1
001F - Level 5 exits to level 2 instead of level 1
0020 - Level 5 exits to level 3 instead of level 1
0021 - Level 5 exits to level 4 instead of level 1
18- Interrupt handler LVL 1
- Reset I/0 check
0022 - Verify if LVL 1 pending
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STANDARD INTERRUPT HANDLERS

All routines use interrupt level 1. Only routines 80 through 85
use levels 2 through 5.
Error Reference Code Definition
X X X X Error issued by CCU interrupt handlers
| +-+~ Interrupt error sequence
S Interrupt level
------- Interrupt handler level (1, 2, 3, 4 or 5)
Qutput X'77°'
. Reset IPL L1 (Bit 0, 0).
J Reset the CCU Hard Check (Bit 0, 1).

. Reset the Soft Check (Bit 1, 5).

ERC Function REG RAC
1- Unexpected interrupts when level 1 is running. Level 1 is
interrupted by:
1100 - Level 1 886
2100 - Level 2
3100 - Level 3
4100 - Level 4
5100 - Level 5
2- Unexpected interrupts when level 2 is running. Level 2 is
interrupted by:
1200 - Level 1
2200 - Level 2
3200 - Level 3
4200 - Level 4
5200 - Level 5
3- Unexpected interrupts when level 3 is running. Level 3 is
interrupted by:
1300 - Level 1
2300 - Llevel 2
3300 - Level 3
4300 - Level 4
5300 - Level 5
4- Unexpected interrupts when level & is running. Level & is
interrupted by:
1400 - Level 1
2400 - Level 2
3400 - Level 3
4400 - Level 4
5400 - Level 5
5- Unexpected interrupts when level 5 is running. Level 5 is
interrupted by:
1500 - Level 1
2500 - Level 2
3500 - Level 3
4500 - Level 4
5500 - Level 5
6- Interrupt handler LVL 1 from level 5
- Verify if PGM level 5 interrupted (Input X'79' byte 1, bit 3)
1501 - Verify if L5 1I/0 error on Input X'7E' bit (0, 3)
- Test CCU lagging address register, load expected address in R3
- Input (X'74'), LAR in R1l, and compare input address with
expected address in R3
0011 - Test Z latch
- Reset L5 I/70 Qutput X'77' bit (1,5)
- Restore program interrupt address
A N b / ™ / N / ™ \ / \ N AY / Ay (
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. ATINE SLST: GENERAL PURPOSE REGISTERS TEST

This routine loads a 22 bit pattern (using a pattern table)
successively into each General Purpose register not used by the
current level (using an 'Out' instruction). It then reads it
back (using an 'In' instruction) and compares the written and
read patterns.

ERC Function REG RAC

1- Parameters: Qutput to start (local store address), Output to
end (local store address), address of pattern table, table
length, stop if error

2- Load data table address and save it. Load first data pattern,
load iteration count and save it. Load first Output
instruction and modify it to an Input Instruction.

3- Loop while swapping Qutput instruction and Input instructions
to load successively each data pattern into each general
purpose register not used by the current level and compare the
write pattern with the read pattern

If compare is not 0K, verify if possible valid level 3 IAR
(timer)

Stop loop if expected last Output reached, load current data
pointer, load next data branch and count (current data
pointer) to 1

SUBROUTINE SIOD: IN/OUT REGISTER DECODE

Load the Output instruction into each General Purpose register
not used by the current level. Read each General Purpose
register and compare it with the expected result (calculated in
this second phase).

ERC Function REG RAC

1- Parameters: Qutput to start (local store address), Qutput to
end (local store address), stop if error

2- Load and store Qutput instruction to modify it

3- Execute Output instruction, update Output instruction external
register value, loop on 2 to load each General Purpose
register not used by the current LVL

4- Load first Output instruction and modify it to an Input
instruction

5- Execute the Input instruction and compare with expected result
(calculated in this second phase)

If compare not 0K, verify if possible valid level 3 IAR (timer).
Stop loop if last Output reached
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SUBROUTINE SRGI: REGISTER INTERACTION TEST
This routine compares the contents of the General Purpose

registers, initialized before running the routines for each
level, with an expected data table.

ERC Function REG RAC

1- Parameters: Output to start (local store address), Input to end
(local store address), table of expected data, stop if error

2- Clear registers 1 through 3, load compare table address, load
first Input instruction

3- Modify LS address in Input instruction, load next instruction,
load next compare data, update table address

6- Execute modified Input, compare (did previous tests modify
registers), return to error stop if error after verifying
possible level 3 IAR (timer)

5- Stop loop if last Input reached

SUBROUTINE SETUP: INITIALIZE LEVEL EXIT, RESET INTERRUPT MASK

Depending on table entries, this subroutine loads a link address
to the level interrupt handler, sets mask or unmask field, and
resets the interrupt level mask.

ERC Function REG RAC

1- Parameters: Flags, as follows:
Link address to Level
Link address to Level
Link address to Level
Link address to lLevel
Link address to Level
Mask field
Unmask field
Interrupt reset mask
2- Load flag field and complement it, clear register
3- Update pointer to next HW parameter
Update pointer to next flag field
Link to test next flag
4- Modify level 1 address
5- Modify level 2 address
6- Modify level 3 address
7- Modify level 4 address
8- Modify level 4 address (Load level 5 IAR)
9- Set new mask (Out X'7E')
10- Set new unmask (Qut X'7F")
11- Reset interrupt level

VD UWN =

SUBROUTINE SBXT: BYTE X TEST
This routine shifts byte X into byte 0 to test it.

ERC Function REG RAC

1- Shift byte X into byte 0 using six LOR instructions and clear
register (1)
2- Load expected data and compare
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Each routine of IFT E communicates with subroutines located in
CCU storage, packaged in a subordinate section. The subordinate
section returns control to the IFT via an Out X'70' instruction.
To start program execution at level 1, the routine resets
program stop. The routine waits for a high level interrupt from
the CCU. If no interrupt occurs, this is reported via the DCM.

EAO1l - STORAGE TEST ADDRESSING (HHOLE STORAGE EXCEPT FIRST 200 BYTES)

The subordinate section loaded at CCU address 0 performs tests
from the first fullword next to the end of the subordinate
section to the end of installed storage. Three patterns are
used: X'55555555", XTAAAAAAAA' and X'31313131'. Each pattern is
stored at a fullword address and loaded from the same address
and both patterns are compared. Any error is reported via an
OQut X'70" instruction (high level interrupt) to the MO0SS.

ERC Function Error Description RAC Comments
0700|Store and load a pattern to [Loaded pattern not equal to |8EljlLast digit of
a particular fullword stored pattern to|RAC gives
8E8|failing storage
card
789
to
78C
0701} Interrupt to MOSS expected No interrupt 360
at the end of test

EA02 - STORAGE TEST FORNARD/BACKHARD DISTURBANCE )
(Whole Storage Except First 200 Bytes)

The subordinate section loaded at CCU address 0 tests the main
storage from the first fullword next to the end of subordinate
section up to the end of installed storage. The whole tested
storage is written with X'0'. A selected word is then written
with its own address. The whole storage is then read to check
that only one particular fullword was modified. The test is
restarted for each fullword of tested storage.

ERC Function Error Description RAC Comments
0700]|Store and load a pattern of |Loaded pattern not equal to |8EljlLast digit of
X'0' to the whole tested the stored pattern. to|RAC gives
storage 8E8|failing storage
card
0701} Interrupt to M0OSS expected No interrupt 860

at the end of test
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EBOl - STORAGE TEST ADDRESSING (FIRST 128K)

The subordinate section loaded at address X'20000°"
of 128K bytes) tests the first block of 128K bytes.

(second block
Each

fullword is stored and loaded from with three patterns:

. X'55555555",

XTAAAAAAAA', X"31313131°.

The stored and loaded patterns are compared.

ERC Function Error Description RAC Comments
0700|Store and load a pattern to {lLoaded pattern not equal to |8El

a particular fullword stored pattern
0701 |Interrupt to MOSS expected No interrupt 860

at the end of test

EB02 - STORAGE TEST,

The subordinate section loaded at address X'20000°'
of 128K bytes) tests the first block of 128K bytes.
tested area is written with X'0°'.
written with its own address.

FORHARD/BACKHWARD DISTURBANCE (FIRST 128K)

(second block

The whole

A selected word is then
The whole tested area is read to

check that only one particular fullword was modified. The test
is restarted for each fullword of the tested area.
ERC Function Error Description RAC Comments
0700|Store and load a pattern of |lLoaded pattern not equal to |8El
X'0' to the first card. stored pattern
0701} Interrupt to MOSS expected No interrupt 860
at the end of test
N T A \ ooy O NS
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- BRANCH TRACE (LEVEL 1) TEST

1. Initialize the branch trace mechanism and the branch trace
buffer.
2. Load the exerciser code into CCU storage.
3. Start the CCU.
4. When the branch trace buffer is full, the CCU stops uwith a
low level interrupt to the MO0SS.
5. Read the branch trace buffer and compare the records in the
branch trace buffer.
Note: the exerciser code runs at level 1.
ERC Function Error Description RAC Comments
0700|Test for expected low level |No low or high level 895
interrupt interrupt occurred
0701 |Compare branch trace buffer |An error occurred in the 89E|ERR BIT field

with the internal

table branch trace buffer on the screen
displays the
first & bytes of
the entry in
error
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FAO2 - BRANCH TRACE TEST (LEVELS 1, 2, &, AND 5)

1. Initialize the branch trace mechanism (to trace % levels)
and the branch trace buffer.
2. Load the exerciser code for 4 levels.
3. Start the CCU at level 1.
4. Exit to level 2, 4, or 5.
5. When the branch trace buffer is full, the CCU stops with a
low level interrupt to the M0SS.
6. Read the branch trace buffer and compare records in the
branch trace buffer.
ERC Function Error Description RAC Comments
0701 |Read CCU-to-M0OSS Status CCU-to~-M0SS5 Status C 895
C register. Check for value|register does not contain
X'A2' (Branch Trace X'A2', or a high level
interrupt, CCU Stop due to interrupt occurred
BT full, Program Stop)
ERR BIT field
0702 |Compare branch trace buffer |An error occurred in the 89E{on the screen
with the internal table branch trace buffer displays the
first 4 bytes of
the entry in
error

FAQO3 - SINGLE ADDRESS COMPARE ON LOAD INSTRUCTION TEST

1. Initialize the address compare mechanism in order to stop on
a load instruction.
2. Load the exerciser code into the CCU.
3. Start the CCU.
4. Test the low level interrupt due to a successful address
compare. '
5. Verify the contents of the SAR for a correct load address.
ERC Function Error Description RAC Comments
0700} Test that a high-level Either high-level interrupt }895
interrupt is absent, and a did occur or the low-level
low-level interrupt is interrupt did not occur.
present.
ERR BIT field
0701|Test SAR and IAR SAR or IAR contains bad 89E|on the screen
address value. displays value
of SAR
k 7N 7N N 7N /




F - SINGLE ADDRESS COMPARE ON STORE INSTRUCTION TEST

1. Initialize the address compare mechanism in order to stop on
a store instruction.

2. Load the exerciser code into the CCU.
3. Start the CCU.

4. Test the low level interrupt due to a successful address
compare.

5. Verify the contents of the SAR for a correct store address.

ERC Function Error Description RAC Comments
0700|Test that a high-level Either high-level interrupt |895
interrupt is absent, and a did occur or the low-level
low-level interrupt is interrupt did not occur.
present.
ERR BIT field
0701 |Test SAR (should contain the|SAR contains a different 8%9E|on the screen
correct store address) address value displavs value
of SAR

FAO5 - DOUBLE ADDRESS COMPARE ON LOAD INSTRUCTION TEST

1. Initialize the double address compare mechanism on load
instruction and instruction fetch.

2. Load the exerciser code into the CCU.
3. Start the CCU.

4. Test the low level interrupt due to a successful address
compare.

5. Verify the IAR and the SAR for the instruction address and
the address of the operand.

ERC Function Error Description RAC Comments
0700|Test that a high-level Either high-level interrupt |895

interrupt is absent, and a did occur or the low-level

low-level interrupt is interrupt did not occur.

present.

ERR BIT field

0701 |Test IAR and SAR, (should Either SAR or IAR contains a|89E{on the screen

contain the address of the di fferent address displays value
instruction and the address of SAR

of the operand respectively)
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FAO06 - DOUBLE ADDRESS COMPARE ON STORE INSTRUCTION TEST

instruction and instruction fetch.

2. Load the exerciser code into the CCU.

Initialize the double address compare mechanism on store

3. Start the CCU.
4. Test the low level interrupt due to a successful address
compare.
5. Verify the IAR and the SAR for the instruction address and
the address of the operand.
ERC Function Error Description RAC Comments
0700|Test that a high-level Either high-level interrupt |895
interrupt is absent, and a did occur or the low-level
low-level interrupt is interrupt did not occur.
present.
ERR BIT field
0701|Test IAR and SAR, (should Either SAR or IAR contains a|89%9Ejon the screen
contain the address of the different address displays value
instruction and the address of SAR
of the operand respectively)

FA0O7 - THO SINGLE ADDRESS COMPARE ON INSTRUCTION FETCH TEST

1.

instruction fetch without CCU stop.

Load the exerciser code into the CCU.

3. Start the CCU.

Initialize the two single address compare mechanism on

Status C register that an
address compare interrupt
and 2 single address compare
on address 2 bits are set.

Verify that the IAR contains
the address of the second
address compare.

register is not correctly
set or IAR contains bad
address.

4. Test the high level interrupt due to an Out X'70' at the end
of the exerciser.
5. Verify the CCU-to-M0SS Status C register and the IAR.
ERC Function Error Description RAC Comments
0700|Verify high level interrupt [No high level interrupt 895
caused by the 0Qut X'70' at occurred
the end of the exerciser
ERR BIT field
0701}|Verify in the CCU-to-MOSS Either CCU-to-M0SS Status C |89E|jon the screen

displays value
of IAR
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CHAPTER 3. 10CB AND RDV DIAGNOSTICS

The I0C bus diagnostic group is divided into two IFTs that test:

. RDV (IFT I
. I0C Bus (IFT J)

REQUIREMENTS

These IFTs run under the control of the diagnostic control
monitor (DCM) in MO0SS, and the communication processor (CP) in
CCU storage.

Unless directed by MIM part 2 to do otherwise, you must ensure
that the CCU IFTs work properly before running the RDV IFT. 1If
not, the results given by the RDV IFT may be of no value, or
misleading.

SELECTION

For running offline diagnostics, see Chapter 1.

DIAG==>_
3 IOCB group selected
X Specific IFT X in this group
XY Specific section y in IFT X
XYZZ Specific routine ZZ in section XY
For specific section and routine selection, see
routine lists on following pages, and in Chapter 1.
Move the cursor from its initial position (DIAG==>) to
the next after each parameter is entered. To skip a
parameter entry, press the —-> key.
To interpret correctly the results of a selected
section or routine, make sure the preceding IFTs,
sections, and routines in the group are running
without error. The routine identification contains
the IFT number, the section number, and the routine
number as follows:

>IFT number
IlA]0]2
> Routine number
> Section number
ADP#==>_ (not applicable)
LINE==>_ (not applicable)

OPT==> N For option display and description, see Chapter 1.
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ESTRICTIONS

LECTION
Selection of IFT J or section number (JA, JB or JC) is possible.

Selection of routine JAxx should not be attempted because it
will create false error reporting.

Note: Routines of Section JA run once per scanner.

CYCLE ON REQUEST

Cycle on request for IFT J or section number (JA, JB, or JC) is
possible.

Cycle on request for routine numbers (JAxx) is not possible.

Cycle on request for routine number (JBB0) is possible.

REPEAT OPTION

Repeat request for IFT J or section number (JA) is not possible.

Repeat request for section (JB) or for routine number (JBBO0) is
possible.

Repeat request for section (JC) or for routine number (JCO0l or
JC02) is possible.

PROCESS STOP-CCU-CHK SERVICE-MODE
BYP-ADP-CHK
D:DIAGNOSTICS SP:CCU STOP Q:DATE/TIME
U:UTILITY PGM ST:CCU START T:TERMINATE
E:ERROR LOG RS: CCU RESET
DIAG |ADP# |JLINE
1 ALL
2 CCU
3 I0OCB
4 CA 1->6
5 7SS |1->16]0->31
6 OLT |1-—> 6'
7 TRSS{1->16]1->4
AND DIAG - RUN INIT
OPT = Y IF MODIFY
OPTION REQUIRED
ENTER REQUEST ACCORDING TO THE DIAG.MENU
DIAG==> 3 ADP#==> LINE== 0PT==> N

===>

On the above screen, the 10C bus group is selected, without

option modification.

Press SEND to execute the request.

Read what the DCM displays in the work area, and proceed with

the next action according to the displayved menu or message.
\> 4 \‘\ ™ RN RN / > \ (/” N / x> N /
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LOOP ON ERROR
Loop on error is not allowed when an error occurs in routines
JA80 or JA81.
MANUAL INTERVENTION ROUTINE
There is no manual intervention routine in the I0C bus
diagnostic group.
BRANCH TRACE
When running IFT J, the branch trace of the CCU functions is not
allowed.
I10C BUS DIAGNOSTIC GROUP RUNNING TIME
When the diagnostic request is 3, the total running time is:
| 1 min 37 sec + (15 sec ¥X) + (6 sec XY) + (10 sec %Z)
Where:
- X is the total number of CLABs + LABs installed,

- Y is the total number of CLABs + CABs installed.
| - 2 is the total number of LAB type C installed (maximum 2).

CcCU
10C
3636 3 3 36 3 3 36
*MIOH %
S Tested
%AIO0 %<— Parts
storage ¥part x This part tested
36 36 96 96 36 36 % % With DIAG from
DCM |<—>|cP RDV IFT PIO CSP ROS during
part sScanner IML
. \
A 3 3¢ 36 36 36 36 3 36 36 36 1
| —{RDV % D/R |—%
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| Figure 3-1. RDV IFT
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RDV IFT I

ROUTINE IAO1
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This IFT exercises the I0C bus circuits from the CCU and the
MOSS.

The routines that compose the RDV IFT check every function on
every RDV card. The drivers and receivers that connect an RDV
to its adapter (channel adapter or CSP) are disabled during
routine IA0l to prevent reaction from the adapter on the RDV
card. The other routines of the RDV IFT are run with the
drivers and receivers enabled.

This routine is entered once only to test the I0C circuit used
by the following routines. If an error is detected, it calls
for manual intervention by the CE to determine the failing RDV.

ROUTINES IA02 TO IA71

RUNNING TIME

A routine tests every RDV in sequence before the next routine is

called. RDVs are tested if present in the 3725 CDF information
given to the DCM.

Run Init 1 min 10 sec (see note)
IA 14 sec

Note: The run initialization takes only 13 sec when the command
processor has already been loaded by a previous I0OC bus, or by a

CA run request.



MESSAGES

If a failure is detected by the first routine (IA01) of the IOC
bus group of IFTs, a message asks the CE to perform a specific
action. These messages are:

DISC. RDVs 2 3 4 AND 10 IF ANY THEN PRESS SEND

All these redrives are on the primary bus.

Although DISC. means disconnect, the intent of this message is
to have the CE install board disable jumpers from pin D11 to D08
of each RDV listed.

Refer to 'Redrive State Definitions' on page 11-090 of the
372573726 MIM. For RDV card locations, refer to page 4-070 of
the 372573726 MIM. Because RDVs ¢ and 10 are located in the
second frame, they are not present if this frame is absent.
RECONNECT RDV 2 THEN PRESS SEND

DISC. RDV 1 AND REC. RDV 2 THEN PRESS SEND

RECONNECT RDV 3 THEN PRESS SEND

RECOMNECT RDV 10 THEN PRESS SEND

RECONNECT RDV 4 THEN PRESS SEND

The following messages are displayed only if the fault is on the
secondary bus:

DISC. RDVS 5 6 7 8 AND 9 IF ANY THEN PRESS SEND

If a RDV card is not installed, do not perform the requested
action for that redrive.

DISC. RDVS 6 7 8 AND 9 IF ANY THEN PRESS SEND

If an RDV card is not installed, do not perform the requested
action for that redrive.

DISC. RDVS 7 8 AND 9 IF ANY THEN PRESS SEND
DISC. RDV 5 AND REC. RDV 6 THEN PRESS SEND
DISC. RDV 6 AND REC. RDV 7 THEN PRESS SEND
RECONNECT RDV n THEN PRESS SEND
where n is a redrive of the secondary bus
Note: When all these actions have been taken, the IFT indicates
the failing RDV via an RAC displayed on the screen. Do not
forget to remove the jumpers or reconnect the cables before

running the I0C Bus diagnostics, otherwise you will have
problems due to unplugged or disconnected RDVs.
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I0C BUS IFT J
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This starts
When its
waiting for

This IFT sends an I0C command reset on the I0OC bus.
the diagnostic stored in the R0OS of every scanner.
internal testing is over, the scanner enters a loop,
an IFT request to resume (PI0O operation).

ROUTINES JAB0 AND JAS81

ROUTINE JBBO

ROUTINE JCO1

ROUTINE JcoO2

These routines test the scanner part not tested with the ROS
diagnostic, the DFL5 card, and the I0C bus.

This routine tests the connection between CCU and every channel
adapter.

This routine tests the ability to read and write to the
diagnostic register.

This routine tests the ability to force a level 2 interrupt and
check the result.

CcCcu
I0C
336 36 3 3 X% % %
¥MIOH %
Y% Tested
%AX0 %¥¢(— Parts
storage ¥part % This part tested
336 36 36 3 % 36 % Wwith DIAG from
DCHM (<> |cP RDV IFT PIO CSP ROS during
part Scanner IML
Vv
A 1333333333 1
| —{RDV % D/R }—x
CE Requests ] % % |CAS
—1RDV % D/R 3%
¥ * 6 V
F—IRDV % D/R ™3 336 %3¢ 36 3 3 36 3 3¢ 36 9 36 36 36 )6 % 3%
%% ' % ¥CSPl1 |ROS1 |TRM %
—{RDV * * X %
F—1Frame | ¥ ¥CSP3 |ROS3 %*
¥* % % X% %*
—{RDV ¥ D/R [—% % *
% * % %*
. A 2 . . ]
. « X, LTTE % . . *
. « X . TR OR . . %
- N S 3 R . ¥
%* % % l l *
—{RDV % D/R [—% %CSP1l6|RDOS16|TRM X
% % % *
1333333313 313331 383333833333
Figure 3-2. 1I0C Bus IFT
|
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RUNNING TIME

Run Init 1 min 10 sec (see note)

JA 15 times the total number
of CLABs and LABs installed
(time in seconds)

JB 6 times the total number
of CLABs and CAB installed
(time in seconds)

JC 10 times the total number
of LAB type C installed
(time in seconds)

Note: The run initialization takes only 30 sec when the command
processor has already been loaded by a previous I0C bus, or by a
CA run request.

MESSAGES

JABO

| If a CSP and a TRM are installed on the same LAB (type C), and
an error is detected, the second adapter is checked for a TRM.
If a TRM is present, the message "LABC" is displaved in the
QRDI}RiNFO field. The error may be caused by either the CSP or
e .
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ROUTINES DESCRIPTION
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IAQOL - PRIMARY TEST OF IOC BUS USING RDVS

The following set of hexadecimal patterns:

Xre2’',

X'69', X'Fo',

X'cC', X'33', X'55',

X"FF',
X"AA', and X'00', is

X'B7', X'DC',

written and read back using the PI0 to each installed redrive.
The error register is used for the PIO.

The above test is done twice.

The first iteration is done with

a disabled redrive and the second with an enabled redrive. If
an errer is found then a correlation test is dispatched for
isolation purposes.
ERC Function Error Description RAC Comments
FFFF|Second iteration run An error occurred while the [602|Run IFT J
RDV(s) were enabled
7002|Isolate the failing RDV The same set of patterns is |602
to used for isolation. RDVn
700D failed.
7000 |Correlation done via the Error found on every RDV 601
disconnect procedure
7030{Correlation done via the Error found on RDV2 602
to |disconnect procedure
7038
7060 |Correlation done via the Error found on RDVJ 602
to |disconnect procedure
704B
7050 Correlation done via the Error found on RDV1O0 602
to |disconnect procedure
705B
7060} Isolation of the secondary Error found on RDV4 60C
to |bus via the disconnect
706B|procedure
7070} Secondary bus isolation Error found on RDV4 60C
to or RDVn (n: RDV of second-
70A0 ary bus
70EE|{Correlation done on Error occurs on all second- |60D|ERR BIT field
secondary bus and error ary RDVs gives bits on
found on all RDVs error
70FF|Correlation done and error Error found on RDVn 602|ERR BIT field
found on one redrive gives bits on
error
7001 |Correlation dispatched due Error found for RDV1 60B|ERR BIT field
to an error found; however gives bits on
only RDV1 is installed in error
the system

AN
e
N



IA02 - ADDRESS DECODE PHASE 1

This routine addresses a non-installed redrive (not present in
the CDF). The address is verified to determine if another one
has replied (installed acknowledged). The test is done for
every non—installed RDV.

Note: This routine is bypassed if the 3725 is fully equipped
(all RDVs installed).

ERC Function Error Description RAC Comments
70C0|Write a data pattern into No timeout occurred while 601 ERR BIT field
error reg of a non-installed|addressing a non-installed gives bits on
RDV RDV error
70Cl]Level 1 interrupt processing|An interrupt L1 occurred, 601

but not for a timeout.

IA03 - REDRIVE ERROR REGISTER TEST

A set of different patterns is sent via a PI0O Write and read
back via a PI0O Read to every installed redrive using the error
register.

A verification is made when the Read is completed; the result of
the Read should be X'aadd' (where X'aa' is the redrive address
and X'dd' is the data pattern expected in byte 0).

ERC Function Error Description RAC Comments
Write a pattern and check Mismatch for data pattern 602 ERR BIT field
the data pattern received and redrive address gives bits on
and the redrive address error

70C6 | X'FFO00' pattern
70C7|X'B700"' pattern
70C8IX'DCOO0"' pattern
70C9}X'0200" pattern
70CA|X'6900" pattern
70CB|X'F000' pattern
70CCIX'CCO00"' pattern
70CD|X"3300"' pattern
70CE|X'5500"' pattern
7JO0CF|X"AA00' pattern
70D0|X'0000" pattern
70D1]Level 1 interrupt processing|A level 1 interrupt occurred
on a PIO:

- caused by a timeout 602
- caused by another reason |601
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IA04 - ADDRESS DECODE PHASE 2
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1. The error register of every installed redrive is initialized

to all '0's via a PI0O Write Specific.

2. Starting with the first installed redrive, the data pattern
X'5500' is written into the RDY error register via a PIO
Write Specific command.

3. A Read Specific command is then performed to check first the
data pattern and second the RDV address.

4. The second iteration writes all '"0's into the RDV error
register. All the registers of the addressed redrive should
contain all ‘'0's.

5. Steps 2 through 4 are repeated for each redrive.

ERC Function Error Description RAC Comments
70E0 | Check data pattern X'55"' Mismatch in the data pattern{602|ERR BIT field
gives bits on
error
70E1|Check the RDV address after |Returned RDV address is 602|ERR BIT field
the Read Error Register wrong gives bits on
error
70E2 | Check data pattern X'00°' Error reg of addressed RDV 602 |ERR BIT field
is not empty gives bif on
error
70E3|Check the RDV address after |Returned RDV address is 602 ERR BIT field
the Read Error Reg wrong gives wrong
address
70E4|Level 1 interrupt processing|{A level 1 interrupt occurred
on a PIO:
- caused by a timeout 602
- caused by another reason |601
/ <ﬁ‘\, 7N /’ﬂ% ‘,/ ™ 7 /FV‘\ i SN \\ / 'T"\ PN N
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IA05 - AUTOMATIC RESET CHECKING

1. The error register of each installed RDV is written with the

pattern X'FF00' via a PIO Write Specific command; this
register is then read back to verify the written pattern.

2. A data pattern of X'A500' is next sent via a PI0O to an

adapter group other than the redrives.

3. The routine checks that each RDV error register has been

reset.

ERC Function Error Description

RAC

Comments

70E7 |Check X'FF00' data pattern Mismatch in the data pattern
sent and received.

70E8 |Check that the RDVY error reg|RDV error reg is not reset
has been reset

70EA|Level 1 processing for Level 1 interrupt occurred
Write/Read pattern X'FF00' on a HWrite/Read PI0O. The
cause of the interrupt is
a timeout.

Level 1 interrupt occurred
on a Write/Read PI0. The
cause of the interrupt is
not a timeout.

70EB|Expected level 1 interrupt Level 1 interrupt occurred
when addressing a non- but it is not a timeout.
implemented adapter

70EC|Expected level 1 interrupt No level 1 interrupt
when addressing a non- occurred.
implemented adapter

602

602

602

601

601

602

ERR BIT field
gives bits on
error

ERR BIT field
gives bits on
error

JA06 - HRITE ERROR REGISTER BROADCAST TEST
1. This routine writes the pattern X'8800°'

into each RDV error

register via a PI0O HWrite Broadcast command.

2. Each RDV error register is then read back via a PI0 Read

Specific command.

3. Checking is done for the data pattern received and during

level 1 processing.

- caused by a timeout
- caused by another reason

602
601

ERC Function Error Description RAC Comments
70F1|Check if received data Data pattern does not match [602]ERR BIT field
pattern is X'8800" gives bits on
error
70F0|Level 1 interrupt Level 1 interrupt occurred
processing on a PIO:

Chapter 3. JOCB and RDV Diagnostics
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IA07 - DIAGHNODSTIC REGISTER WRITE COMMAND TEST

1. This routine sends a set of patterns via a PI0 Write
Diagnostic Register Specific command to each installed RDV.

2. The routine then reads back the diagnostic register of every
installed RDV and checks the result.

ERC Function Error Description RAC Comments
70F5|Check data pattern X'FF' Data pattern not X'FF' 602| (note)
70F6 |Check data pattern X'B7°' Data pattern not X'B7°' 602|(note)
70F7 |Check data pattern X'DC' Data pattern not X'DC? 602 (note)
70F8 jCheck data pattern X'02°' Data pattern not X'02° 602 (note)
70F9|Check data pattern X'69"' Data pattern not X'69"' 602 (note)
70FA|Check data pattern X'FO' Data pattern not X'FO' 602] (note)
70FB|Check data pattern X'CC' Data pattern not X'CC' 602 (note)
70FC|Check data pattern X'33" Data pattern not X'33° 602} (note)
70FD|Check data pattern X'55" Data pattern not X'55°" 602} (note)
70FE|Check data pattern X'AA' Data pattern not X'AA' 602|(note)
70FF|Check data pattern X'00°' Data pattern not X'00° 602 (note)
70F5|Level 1 interrupt processing|/level 1 interrupt occurred 602
to and it is a timeout
70FF

Level 1 interrupt occurred 601

and it is not a timeout
Note: "ERR BIT' field gives bits on error

IAO08 - DIAGNOSTIC REGISTER HRITE BROADCAST TEST

1.

This routine writes the pattern X'FFFF'

into each RDV

diagnostic register using a Write Broadcast command.

2. Each RDV diagnostic register is then read back using a PIO

Read Specific command and the received data pattern is

checked.

3. The reset is done by writing zeros via a Write Broadcast

command, and the reset is verified.
ERC Function Error Description RAC Comments
7103 |Read data pattern sent via Mismatch in the data 602|ERR BIT field
the broadcast command gives bits on
error
7104 |Verify that the diagnostic Diagnostic reg is non-zero 602} ERR BIT field
reg has been reset gives bits on
error
7105|Level 1 processing for all Level 1 interrupt occurred 602
PI0 commands and it is a timeout
Level 1 interrupt occurred 601
and it is not a timeout
N / SN N T Sy £ N 4 A SN £
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IAl0 - CYCLE STEAL LINE (PHASE 1) TEST

This routine tests the first part of the daisy chain (CS5R and
CS5G). The diagnostic register provides the means to raise these
tags and to propagate the signals from one RDV to the next on
the chain. This phase checks that if there is no CSR pending,
there is no CSG at the output of each installed RDV.

1. Each RDV diagnostic register is set to zeros via a PI0O Write
Specific command.

2. The state of the following signals: CS56-H-0, CSG-H-S,
1 CS5G-L-0, CSG-L-S is verified.

| ERC Function Error Description RAC Comments
7106 [Check for 'Cycle Steal The state of this signal is
Grant' signal (CSG-H) up
- If RDV1 602
- If not RDV1 604
7107 |Check for "Cycle Steal The state of this signal is
Grant' signal (CSG-L) up
- If RDV1 602
- If not RDV1 604

7108 |Level 1 interrupt Processing|Interrupt level 1 occurred
- caused by a timeout 602
- caused by another reason {601

IAll - CYCLE STEAL PROPAGATION (PHASE 2) TEST

This routine tests the propagation of the C56-L-I from one RDV
to the next, using the diagnostic register functions.

1. For each installed redrive, CS5G-L-I is set on and CSR-L-1I is
set off.

2. At the output of the redrive, a check is made that C5G-L-0
is on and that CSG-L-S5 is off.

ERC Function Error Description RAC Comments
7109 |Perform a Diagnostic Read CSG-L-0 was found off

for each RDV and check: - If RDV1 604

C5G-L-0 is on - If RDV4 605

CSG-L-S is off - If neither RDV1 nor RDV4 602
710A{Perform a Diagnostic Read CSG-H-0 was found off

for each RDV and check: - If RDV1 604

CSG-H-0 is on - If RDV4 605

CSG-H-S is off - If neither RDV1 nor RDV4 [602

710C|Level 1 interrupt processing|level 1 interrupt occurred
- caused by a timeout 602
- caused by another reason {601
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IAl12 - CYCLE STEAL PROPAGATION (PHASE 3) TEST

This routine first sets the CSR-L-I bit (byte 1,

diagnostic regi
result in the d
and all other b

ster and then resets it;
jagnostic register (byte 0,
its off).

The routine next sets the CSR-H-1 bit (byte 1,
diagnostic register, after which it checks that all the bits of

the diagnostic

It then writes
diagnostic regi

register

an X'002C' pattern;
ster should be off.

here also,

bit 2)

bit 3) in the
it then checks the
bit 3 should be on

in the

all bits of the

ERC Function Error Description RAC Comments
710D Check the result of Pattern read from the 602
diagnostic register when diagnostic register is not

writing CSR-L-I the one expected
Expected result: X'1000°
710E|Check the result of The diagnostic register is 602
and |diagnostic register when not empty
710Fjwriting CSR-H-I
Expected result: X'0000°"
7110}Level 1 interrupt Processing|lLevel 1 interrupt occurred
on PIO to diagnostic reg:
- caused by a timeout 602
- caused by another reason |601

IAl13 - CYCLE STEAL PROPAGATION (PHASE 4) TEST

This routine tests the active function of "Cycle Steal Low' and

'Cycle Steal Hi

gh'.

For each installed RDV the following

patterns are sent (the table below also shows the expected

pattern):

Pattern sent

Pattern expected

X'0050"
X'00A0"
X'00AG"
X'00AC’

X'5010°
X'0020°
X'0080"
X'0020"

ERC Function Error Description RAC Comments
7114 |Write the diagnostic reg The result in the diagnostic|602
with the data pattern reg is not the one expected
X'0050" X'0010°
CS5G/L-I and CSR/L-1I
711B|Check the Cycle Steal High The result in the diagnostic]605
with data pattern X'00A4" reg is not the one expected
X'0080°
7117 |Check the Cycle Steal High The result in the diagnostic|602
with data patterns X'00A0"' reg is not the one expected
and X'00AC' X'0020°
7115]|Level 1 interrupt processingllevel 1 interrupt occurred
for the first pattern - caused by a timeout 602
- caused by another reason |601
7116 |Level 1 interrupt processing|lLevel 1 interrupt occurred
for the three other patterns| - caused by a timeout 602
- caused by another reason (601
3 IR O A N A U A S N
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IAl4 - CYCLE STEAL PROPAGATION (PHASE 5) TEST

This routine tests the propagation of

'Cycle Steal Grant' (L/I,

L/0, L/S) from one redrive to the next.
1. On the first RDV, CSG-L/I is set on; CSG-L/0 should be on at
all RDVs.
2. On the secondary bus, do the following:
Write zero into RDV4; CS5G-L/0 (byte 1, bit 1) should be on.
Write CSR-L/1I (byte 1, bit 3); CSG-L/S (byte 1, bit 4)
should be on.
ERC Function Error Description RAC Comments
7126 |Check the distribution of The signal CSG is not found
'Cycle Steal Grant L/0' on as expected.
all installed redrives - If RDV1 602
- If not RDV1 607
7128 Check the secondary bus. The signal CSG-L/S is not 608
When CSR-L/1I is set CSG-L/S |found as expected
should be found for every
secondary redrive.
7127 |Level 1 interrupt Level 1 interrupt occurred
processing for the first - caused by a timeout 602
step. - caused by another reason [601
712A|Level 1 interrupt processing|{level 1 interrupt occurred:
for the second step - caused by a timeout
- caused by another reason
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IAl5 - CYCLE STEAL PROPAGATION (PHASE 6) TEST

This routine tests the propagation of the signals 'Cycle Steal
Grant High Out' (CSG-H/0) and 'Cycle Steal Grant Secondary'

(CSG-5) from one redrive to the next.

1. Test CSG-H/0.

CSG-H/0 on

2. Test the priority bus.
and CSR-PRY/D.

CSG-H/S.

all redrives.

Check CSG-H/0,

Set C56-H/I on the first RDV and check for

then write CSR-H/I
The output signal from each RDV should be

3. Test for "Cycle Steal Request' on the secondary bus.

ERC Function Error Description RAC Comments
7130]0n RDV1 HWrite Diagnostic Reg|CS5G-H/0 is not passed to
with CSG-H/I (1.0) and check|each RDV.
for each RDV CSG-H/0 - If RDV1 602
- Otheruwise 607
7132 |For each RDV, do the
following:
- Diagnostic Read gives Error found for CSG-H/0 602
CSG-H/0
- Diagnostic Write (1.2)
gives CSG-H/0
- Diagnostic Write with bits|{Error found for CSG-H/S 607
(1.2, 1.4) gives CSG-H/S
7134 |Check the secondary bus:
For each secondary RDV do: The CSG-H/S was not found 608
Diagnostic Write with
CSR-H/I (1.2)
should gives CSG-H/S (1.3)
7131 jLevel 1 interrupt Level 1 interrupt occurred
processing for the first - caused by a timeout 602
step. - caused by another reason |601
7133jLevel 1 interrupt Level 1 interrupt occurred
processing for the second - caused by a timeout 602
step. - caused by another reason |[601
7135]Level 1 interrupt Level 1 interrupt occurred
processing for the third - caused by a timeout 602
step. - caused by another reason }601
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IA20 - POLL FUNCTION OF RDV (PHASE 1) TEST

This routine tests the propagation of the signal
The CCU (IODC) forces APR-I on the first RDV which in

Response'.

turn propagates it to the next installed RDV.
register is used to test the Poll function.

table having ¢4

entries.

Each entry contains:

. the data to be written

. the expected data

Th

*Allow Poll

The diagnostic

is routine uses a

[ the L1 interrupt expected
. the RAC.
ERC Function Error Description RAC Comments
713A|Get the first entry of table|Error occurred when testing |602]ERR BIT field
the APR-0 function gives bits on
error
713B|Write the L1 remember latch |Error occurred when testing |[604]ERR BIT field
(byte 1, bit 6). the poll command gives bits on
When polled, the first RDV error
should respond and send its
own address. The diagnostic
reg must have APR-0 (1.5)
713C{Second entry is used to test|Error occurred. The APR-S 604 ERR BIT field
713Djthe level 1 pending latch is off gives bits on
and the APR-S error
Error occurred for the Poll |604|ERR BIT field
command. gives bits on
error
713E|{Third entry is used to check{No timeout occurred when it |602|ERR BIT field
713F|that when no level 1 is was expected gives bits on
pending, timeout occurs on a error
Poll and APR-0 in the APR-0 is not on 602]|ERR BIT field
diagnostic reg (1.5) is on. gives bits on
error
7160 |Fourth Entry is used to set |When issuing the Poll, time-|602]|ERR BIT field
7141jup L1 Remember latch and L1 |out occurred gives bits on
pending in the diagnostic error
reg (1.6, 1.7). Expect to APR-S and APR-0 are not off |602|ERR BIT field
find APR-S and APR-0 off. gives bits on
error
7142|Level 1 interrupt Level 1 interrupt occurred
processing on a PIO:
- caused by a timeout 602]ERR BIT field
- caused by another reason |601]|gives bits on
error

_———--——-——-
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IA21 - POLL FUNCTION OF THE RDV (PHASE 2) TEST

This routine tests the continuity of the signal 'APR-I/APR-0'
from one RDV to the next. The Poll command along with the level
1 remember and the level 1 latch are used to perform this
checking. )
This routine uses a table having 8 entries; each entry contains:
. the data to write
U the mask
. the expected data
. level 1

. the associated RAC (if error).

The RDVs diagnostic register allows the routines to perform all
these functions.

ERC Function Error Description RAC Comments
7146 |First Entry processing: Error occurred on the Poll. |[602]|ERR BIT field
Write in diag reg L1: gives bits on

- remember latch (1.6) error

- APR-I (1.0).

Issue a Poll command.

The RDVn should respond with
its address.

7147 |The diag reg should contain |The diagnostic reg does not |602|ERR BIT field

APR-0 (1.5) contain the expected data gives bits on
error
7148 |Second entry processing: No timeout occurred on the 604 ERR BIT field
Write into diag reg LVL1: Poll command gives bits on
- pending (1.7) and error
- APR-1I (1.0)

Issue a Poll command on
which a timeout is expected

7149|The diag reg should have The diagnostic reg does not |602|ERR BIT field
APR-S on contain expected data gives bits on
error

7164A|3rd Entry processing
Write into diagnostic reg:

- APR-I (1.0) A timeout is expected and it
Issue a Poll command does not occur
714B|The diag reg should have The diagnostic reg does not |602JERR BIT field
APR-0 on contain expected data gives bits on
error
714C}Fourth entry processing: Timeout occurred on the Poll|602|ERR BIT field
Write into diagnostic reg: or another RDV responded to gives bits on
- L1 remember (1.6) Poll error
- L1 Pending (1.7)
- APR-1 (1.0)
Issue a Poll command
714D|Diagnostic reg should be The diag reg is not empty. 602|ERR BIT field
empty gives bits on
error
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(IA21, continued)

ERC Function Error Description RAC Comments
714E|Fifth Entry processing: Timeout is expected on Poll |609|ERR BIT field
Write into diag register: and does not occur gives bits on
- LVL1 remember (1.6) error
Issue a Poll command
714F|Diagnostic reg should have APR-0 (1.5) is not on 602|ERR BIT field
APR-0 (1.5) on gives bits on
error
7150|Sixth Entry processing: Timeout as expected does not|609|ERR BIT field
Write into diag register: occur or another RDV gives bits on
- LVL1 pending (1.7) responded to Poll error
Issue Poll command.
7151 |Diagnostic reg is expected Diagnostic reg is not empty [602|ERR BIT field
to be zero gives bits on
error
7152|Seventh Entry processing: Timeout as expected does not|609]ERR BIT field
Reset diag reg and issue a occur or another RDV gives bits on
Poll with timeout expected responded to Poll error
command
7153} Diagnostic reg is expected Diagnostic reg is not empty [602|ERR BIT field
zero gives bits on
error
7154 |Eighth Entry processing: The timeout does not occur 609|ERR BIT field
Write into diag reg or another RDV responded to gives bits on
L1 remember latch (1.6) the Poll command. error
L1 pending (1.7)
Issue a Poll and expect
timeout
7155|Diag reg should have APR-0 Diag reg does not have APR-5|602|ERR BIT field
and APR-5 off and APR-0 off gives bits on
error
7156 |Level 1 interrupt Level 1 interrupt occurred
processing on a PIO:
~ caused by timeout 602
~ caused by another reason |601
Timeout occurred and it is 605
expected only for RDV4

R R E——EEEEEEET————
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IA22 - POLL FUNCTION OF THE RDV (PHASE 3) TEST

Using the Poll command, the routine tests the distribution of
the 'APR' signal from one RDV to the next. The test is applied
by RDV pairs in the following order: RDV1-RDVY2, RDV2-RDV3,
RDV3-RDV4, and so on up to RDV8-RDV9I.

The L1 remember latch (1.6) of the diagnostic register is set on
for each adjacent RDV of the pair; the RDV should respond to the
Poll command with the address of the second redrive placed on

the bus.
ERC Function Error Description RAC Comments
715B|The following sequence
715Clof PIOs is performed for
each pair of RDVs:
- Diag Write RDV1 with all APR-0 is not on for RDV1 602} ERR BIT field
bits zeros gives bits on
- Diag Read RDV1 APR-0 error
(1.5) on
- Diag Write RDV2 L1 The RDV address received by |602]|ERR BIT field
Remb. (1.6) Poll is not the expected one gives bits on
-~ Poll gives RDV2 address error
- Reset diag reg APR-0 is not off for RDVn 608 | ERR BIT field
gives bits on
error
715E|Level 1 interrupt Level 1 interrupt occurred
processing on a PIO:
- caused by a timeout 602
- caused by another reason |601

IA23 - POLL FUNCTION OF THE RDV (PHASE %) TEST

This routine tests the level 1 and Poll functions of the
secondary bus (in fact, the signal "APR-S' is only used by the
secondary bus, therefore this routine never executes on the
primary bus).

The routine writes the APR-I bit (1.0) into the diagnostic
register to have APR-S propagated, then starts the checking with

RDV5.
ERC Function Error Description RAC Comments
7163|Write into diag reg the L1 In diag reg APR-0 is 602|ERR BIT field
remember latch (1.6) then found on gives bits on
check APR-0 (1.5) is off error
7164 |Reset diag reg and check In diag reg APR-I is 608 | ERR BIT field
that APR-I (1.0) is on found off gives bits on
error
7165jLevel 1 interrupt Level 1 interrupt occurred
processing on a PIO:
- caused by a timeout 602
- caused by another reason |601
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\ ) . s J \ ) N > v/ S A4 NS L4 NS



IA30 - TEST THE READ ERROR REGISTER BROADCAST ON SECONDARY RDVS

This routine tests the capability of a secondary redrive to
respond to a Read Error Register Broadcast command when the

error register

Note:

of that redrive is non-zero.

the Read Error Register Broadcast command behaves as a

Poll and as such the RDV having any bit on in its register
responds by placing its address in byte zero and its error
register in byte 1.

ERC

Function

Error Description

RAC

Comments

716A

716C

716B

PI0Os on each secondary RDV:

- Write Error Reg (RDVn)
using data X'FF'

- Read Diag reg (RDV4) -
expected APR-5 (1.4) on

- Read Error Reg Broadcast
expected: Byte 0 RDVn addr

Byte 1 X'FF'

- Reset RDVn Error Reg

- Read Error Reg Broadcast
expected timeout

- Reset RDV4 diag reg

Level 1 interrupt
processing when timeout is
not expected

Level 1 interrupt
processing when timeout is
expected

RDYn error

Note:

RDVn, n is from 4 to 9

Level 1 interrupt occurred
on a PIO:

- caused by a timeout

- caused by another reason

Leval 1 interrupt occurred
and is not identified as a
timeout

602

602
601

602
602

ERR BIT field
gives bits on
error

ERR BIT field
gives bits on
error
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IAG0 - AUTOSELECTION (PHASE 1) TEST

This routine tests the autoselection mechanism for redrive 1
only. It uses a table having 8 entries. Each entry contains
the data to be written, the expected data on the Read command,
and the address of isolation sequence.

Pattern written Pattern expected
X'00" X'00"
X'38" X'o0"
X'40" Xvo2"
X'58" Xro02"
X'60" X'01°
X'68" X'02°
X'78" X'o1"'
X'00" X'00"

The diagnostic register is used to test the autoselection
function.

ERC Function Error Description RAC Comments
7170} Take first/next pattern from|When error is found, get
to |{the table, enable redrive the address of isolation
7177|1 and write the pattern into|sequence
the diagnostic register. - Error occurred on patts. [602
Check the result when the 1, 2, 3, 4, or 5.

Diagnostic Read is done.
Note: Each ERC corresponds
—-———— - Error occurred on

to a given pattern. pattern 6 or 7.
Retry is done with RDYV
disabled
- If error then.....c.c.. 602
- Otherwise........ ceee e 605
718ClLevel 1 interrupt Level 1 interrupt occurred

processing
- caused by a timeout 602
- caused by another reason [601




IAG1 - AUTOSELECTION (PHASE 2) TEST

This routine tests the autoselection mechanism on all RDVs

except RDVI.

contains the data to be written,

It uses a table having 12 entries.
the expected data on the Read

command, and the address of isolation sequence.

Pattern written Pattern expected
X'00" X'00"
X'38" X'00"
X'40" X'00"
X'78" X'00"
X'04" X'o00Q"’
X'3C' X'00"
X'44" Xv'o2"
X'5C" X'02°"
X'64" X101l
X'6C? X'02°'
X'7¢’ X'o1l’
X'o00" X'00"

The diagnostic register is used to test the

function.

Each entry

autoselection

ERC Function Error Description RAC Comments
7180| Take the next pattern from When error is found, get
to |the table. Enable RDVn the address of isolation
718Bland write the pattern into sequence
the diagnostic register = Error occurred on patts. |602|ERR BIT field
Check the result when 1 through 9 or 12. gives bits on
Diagnostic Read is done. error
Note: Each ERC corresponds
———— - Error occurred on patts.
to a given pattern. 10 and 11
Retry is done with RDV
disabled
- If error then........... 602
= ElS@..iiieertrinennnnneanes 605
718ClLevel 1 interrupt Level 1 interrupt occurred
processing
- caused by a timeout..... 602
- caused by another reason |601
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IA42 - AUTOSELECTION (PHASE 3) TEST

This routine tests the signals 'Select Out Preliminary' (S0P)
and 'Select Qut Secondary' (50S). It uses the diagnostic
For all RDVs the bit

register of the RDVs to perform the test.

TA Diag is set on (1.1), and read back via a PI0O Read,
is expected to be on.

bit (1.6)

However there is an exception for RDV4.
into the diagnostic register;
For the second step only the secondary bus

are uwritten

expected to be on.

is checked for the S0S bit (1.7).

TA and L2 (1.1,
the S0S bit (1.7)

1.2)

the SOP

is

ERC Function Error Description RAC Comments

7191 |For each RDV, write the TA Error found when checking 607 JERR BIT field
bit (1.1) into diagnostic diagnostic reg via PI0O Read gives bits on
register and read it back. error
S0P (1.6) is expected to be
on.

7190 For each RDV, write X'44" Error found when checking 602 ERR BIT field
into the diag register. The |diagnostic reg via PI0O Read gives bits on
expected result is: error
For RDV4: X'41°
For RDVn: X'42"

7196 |For each secondary RDV, Error found when checking 608 ERR BIT field
write X'64' into diagnostic |diagnostic register gives bits on
register. The expected error
result is: X'01°"

7192]|Level 1 interrupt process- Level 1 interrupt occurred
ing for 2 first items.

- caused by a timeout 602
- caused by another reason |[601
7197 |Level 1 interrupt process- Level 1 interrupt occurred
ing for secondary bus test
- caused by a timeout 602
- caused by another reason |601
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IA50 - TEST THE RESET COMMAND (SPECIFIC) TO RDVS

This routine tests the RESET command on each RDV. Both RDV
registers (error register and diagnostic register) are set to
X'FF'. Then a Reset Specific command is sent to each RDV; the
result is verified:

[ The error register of the addressed RDV should have zeros in
byte 1 and the RDV address in byte 0.

. The diagnostic register of the addressed RDV should be zero.

ERC Function Error Description RAC Comments

719D|For each RDV do the Error found when checking 602 ]| ERR BIT field
following: the result of error reg gives bits on
- Write X'FF' into after RESET error

error register

- Write X'FF' into
diagnostic register

- Send RESET command to RDVn

- Read Error Register
Expected result is:

byte 0 = RDVn address
byte 1 = 00
719F|For each RDV read the diag Error found when checking 602{ERR BIT field
reg and check the result the result of diag reg after gives bits on
(expected to be zero) Reset error
71A0|Level 1 interrupt Level 1 interrupt occurred
processing on a PIO:

- caused by a timeout 602
- caused by another reason 601

IA51 - TEST THE RESET COMMAND (BROADCAST) TO RDVS

This routine tests the Reset command (broadcast) using the error
register of the RDV and the following sequence of commands:

. Write Error Register Broadcast with data pattern X'FF'.
. Reset Broadcast
. Read Error Register Broadcast

. The last PI0 Read should complete by timing out.

ERC Function Error Description RAC Comments
71A4|Do the following broadcast No timeout occurred after 602

commands: the P10, Read Error Reg

- Write Error Register after Reset

- Reset

- Read Error Register
A timeout should occur if
all RDVYs are reset

71A5|Level 1 interrupt Level 1 interrupt occurred
processing and is not expected:
- caused by a timeout 602
- caused by another reason |601
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IA60 - ENABLE/DISABLE COMMANDS (PHASE 1) TEST

This routine tests the Enables/Disable commands using the error
The EnablesDisable state of the redrive is
The following sequence of

register of the RDV.
provided by bit 0.1 of the register.

PI0 commands is performed for each RDV:

. Disable.

. Read Error Register and check that bit 0.1 is on.

. Enable.
. Read Error
° Disable.

° Read Error

Register and check that bit 0.1 is off.

Register and check that bit 0.1 is on.

L Enable.
ERC Function Error Description RAC Comments
71A8 | For each RDV do the The disable bit is not found|602]|ERR BIT field
following: on gives bits on
- Disable RDVn error
- Read Error Register
Check that bit 0.1 is on
71A9|For each RDV do the The enable/disable bit is 602|ERR BIT field
following: not as expected gives bits on
- Enable RDVn error
- Read Error Register
Check that bit 0.1 is off
71AA|For each RDV do the The enable/disable bit is 602]|ERR BIT field
following: not found as expected gives bits on
- Disable RDVn error
- Raed Error Register
Check that bit 0.1 is on
71AD|Level 1 interrupt Level 1 interrupt occurred
processing on a PIO:
- caused by a timeout 602
- caused by another reason |601

IA61 - ENABLE/DISABLE COMMANDS (PHASE 2) TEST

This routine tests the Enable/Disable commands for the secondary

bus through RDV4.

The routine disables RDV4 and issues a PIO

command to every installed RDV on the secondary bus (RDVS
The PIO should complete by timeout because of
the isolation of the secondary bus.

through RDV9).

ERC Function Error Description RAC Comments
71B0|Disable RDV4 and issue a A timeout is expected for 602
PI0 to every RDV of the RDVn and does not occur
secondary bus (5 through 9).
A timeout is expected when
addressing every secondary
RDV.
71AD|Level 1 interrupt Level 1 interrupt occurred
processing on a PIO:
- caused by an unexpected 602
timeout
- caused by another reason [601
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IA62 - ENABLE/DISABLE COMMANDS (PHASE 3) TEST
This routine tests that the Reset RDV command has no effect on
the Enable/Disable state of the RDV. The following sequence of
PI0 commands is sent for each RDV:
. Disable Broadcast.
. Reset Broadcast.

. Read Error Register of each RDV and check that bit 0.1 is
on.

. Enable Broadcast.
. Reset Broadcast.

. Read Error Register of each RDV and check that bit 0.1 is

off.
ERC Function Error Description RAC Comments
71B6 |For each RDV do the When checking the RDVn error|602]ERR BIT field
following: reg, it is not found as gives bits on
- Disable Broadcast expected. error

- Reset Broadcast
- Read Error Reg Specific
of RDVn
Check that error reg of RDVn
has bit 0.1 on

71B7 |For each RDV, do the When checking the RDVn error|602]ERR BIT field
following: reg, it is not found as gives bits on
- Enable Broadcast expected. error

- Reset Broadcast

- Read Error Reg Specific
of RDVn

Check that error reg of RDVn

has bit 0.1 off

71B8jLevel 1 interrupt Level 1 interrupt occurred
processing on a P10:
- caused by a timeout 602

- caused by another reason |601
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IA70 - TEST THE CAPABILITY OF THE RDV TO DECODE COMMANDS

This routine tests the capability of each RDV to reject commands

which are not included in the command set of the redrive.

The routine uses a table containing all
in turn to the addressed RDV.

are sent

invalid commands which

The set of invalid commands placed on the bus at TA time is:

X'4021', X'4031', X'40X'41', X'4051', X'4061', X'4070"', X'4071°,
X'4081', X'40Bl1', X'640C1', X'40D1', X'640El', X'6O0F0', and
X'40F1".
If the RDV decodes an invalid command, it sets error register
bit 1.7 on.
ERC Function Error Description RAC Comments
71BD|Take first/next invalid cmd |RDVn does not reject an
to |from the table and do the invalid command
71CA|following: bit 1.7 of error reg not
- Reset Redrive Specific to |found on 602]|ERR BIT gives
RDVn bits on error
- Issue Invalid cmd to Rdvn
- Check that error reg bit
1.7 is on for RDVn
Note: Each invalid cmd is
associated with an ERC in
the range 71BD through 71CA
71CB|Level 1 interrupt Level 1 interrupt occurred
processing on PIO:
- caused by a timeout 602
- caused by another reason |601




IA71 - TEST READ ERROR REGISTER BROADCAST

This routine tests the capability of each RDV to respond to a
Read Error Register Broadcast when its error register has a bit

set on.
expected data.

Pattern wuritten Pattern expected
(data bus byte 0)|(data bus byte 1)
X'80" X'80"

X'40" X'40"

Xr20" X120°
X'1i0° X'10"

X'08" X'08"

X'04" X'04"

Xro2" Xro2"

X'01" X'ol"

Each entry contains the data to be written, and the

The routine checks both the expected data pattern and the
address of the RDV (contained in byte 0).

ERC

Function

Error Description

RAC

Comments

71D0
71D7

71D8

Take first/next data pattern

from the table and do the

following for each RDV:

- Write Diag Reg APR-I (1.0)

- Write data pattern into
error reg of RDVn

- Read Error Reg Broadcast

Check byte 0 RDVn address

Check byte 1 expected

data pattern

Note: Each data pattern is

associated with an ERC in

the range 71D0 through 71D7

- Reset redrive

Level 1 interrupt
processing

Error in checking RDV
address and data pattern

Level 1 interrupt occurred
on PIO:

- caused by a timeout

- caused by another reason

602

ERR BIT field
gives bits on
error
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IAIH - LEVEL 1 INTERRUPT HANDLER

The IFT IA handles only level 1 interrupts caused by the IO0C all
other interrupt levels are masked including level 1 interrupts
raised by the adapters. The interrupt handler issues In X'7E'
and In X'76"'" to determine the origin of the interrupt; if it is
an I0C L1, then normal processing takes place. Otheruwise, an
ABEND is requested to terminate the request.

ERC Function Error Description RAC Comments
72FF|Process I0C level 1 when the|ll dispatched prior to any 601} ERR bits is the
IH Ll is dispatched and the |routine being started. image of In '76"
IFT has not issued any PIO
Note: No address field is
provided, due to the direct
entry into level 1.
71FF|Interrupt level 1 is I0OC but|Cannot reset I0OC level 1 and|646
when resetting the origin of|therefore cannot exit to
interrupt L1 is redispatched|{return to level 4.
Do non-1I0C level 1 interrupt|Terminate the request by 670
processing ABEND. L1 is not IOC.
SR R ™ \ v T 4 A N £y /
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JA - LEVEL 1 INTERRUPT HANDLER
The level 1 interrupt handler is dispatched when the DCF
identifies a level 1 interrupt and the 1I0C bus diagnostics are
running. Two types of level 1 interrupt are processed:
1. 1I0C level 1.
2. Adapter level 1 (from the CSP).

In all other cases, an ABEND 670 is requested and terminates
the section.

ERC Function Error Description RAC Comments

7F7F|Process I0C level 1 case 1 An I0C level 1 occurred and [642
no I/0 operation is pending

77C0jProcess I0C level 1 case 2 I0C level 1 occurred. Tried |642|ADDIT INFO gives
to reset it but level has adapters

been redispatched with no
control returned to routine.

77C1|Process adapter level 1 An adapter level 1 occurred |642]ADDIT INFO gives
case 1 A Get Error Status has been adapters or
sent to CSP to clear level 1 MSG YLABC?
but it is still pending
77C2|Process adapter level 1 An adapter level 1 occurred
case 2 A Get Error Status has been

sent to both CSPs of the
board to clear level 1 but
it is still pending

- If it is RDV3 then....... 627 ]ADDIT INFO gives
- If it is RDV7 then....... 628 |adapters or
- For all other RDVs....... 629|MSG "LABC'

JA - LEVEL 2 INTERRUPT HANDLER

The level 2 interrupt handler is dispatched when the DCF
determines that a level 2 interrupt request to CCU has been
raised and that level is not masked. The interrupt handler
determines the origin of the level 2 interrupt via an In X'77°'
instruction. If it was an adapter level 2, it issues a 'Get
Line ID'" instruction to clear the interrupt. If it was not an
adapter level 2 interrupt, it issues an ABEND 671 and terminates
the section.

ERC Function Error Description RAC Comments
77C3{Process level 2 interrupt A level 2 interrupt occurred|645|ADDIT INFO gives
when no I/0 is pending and no I/0 is in progress. adapters or

MSG 'LABC’
77C4|Process level 2 interrupt A level 2 interrupt occurred
when it cannot be cleared A 'Get Line ID' has been
by a 'Get Line ID' command sent but interrupt is still
sent to the CSP. pending.
- If it is RDV3 then 62C|ADDIT INFO gives
- If it is RDV7 then 62F jadapters or
- In all other cases 62E|MSG 'LABC'
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JAB0 - IOC BUS TEST PHASE 1

This routine tests the following I0OC bus functions:
U PI0O Hrite to the CSP
. PI0 Read from the CSP

* AI0 (Indirect) data patterns: X'FFFF', X'0000', X'FFFF',
X'B7DC', X'0269', X'B7DC', X'0269', and X'FFFF' from the CCU
to the CSP.

. L1l and L2 interrupts from adapter

The routine communicates with the R0OS microcode of the CSP
adapter to perform the test. The R0S microcode performs the
necessary tag checking (refer to the CSP R0S Diagnostic
Description). The checking of the data pattern transmitted by
the AIO is done by the R0OS diagnostic microcode.

If an error is reported by JA80, and a TRM is in the second
adapter, the message "LABC" is displayed in the ADDIT INFO
field. The CE should run JC diagnostics to determine if the
error is caused by the TRM, and use the 10C bus replacement
procedure (see MIM-2) to fix the failure.

If an error is reported by JA80, and no message in the ADDIT
INFO field, the CE should plug the CELIA card before attempting
any repair procedure.

Note: 1If an error occurs in this routine, the remaining
routines of the I0OC bus IFT must not be run. The diagnostic
abends if you try to do so. Press T to leave the routine.

ERC Function Error Description RAC Comments
7719 |Perform Write PI0O to CSPn Level 2 interrupt expected
with data pattern X'FFFF?' and not received
(checked by ROS microcode) - If LABB and error occurred ADDIT INFO gives
and level interrupt is on both CSPs then......... 664 |adapter nos.
expected.
If LABB then do the same PIO|- If LABA then..............|61A
before analysis.
- If LABC then an error was |61A|ADDIT INFO
detected and can possibly YLABC®'
be caused by the TRM
7721|PI0 Write to CLAB - If CLAB then.............. 61E
7719 |Perform Read PIO0O to CSPn Adapter level 1 interrupt
and adapter level 1 is expected and not received
expected. - If LABB and error occurred ADDIT INFO gives
If LABB board then do the on both CSPs then.........]662|adapter nos.
same test for second CSP
- If LABA then.............. 616
- If LABC then an error was ADDIT INFO
detected and can possibly 'LABC®
be caused by the TRM......|616
7721 |PI0 Read on CLAB - ifCLAB then.............. 617
Perform AIO0 Indirect,
transmit the set of patterns
(8 halfwords) to the CSP(s)
and expect an L2 interrupt
request from the adapter
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(JA80, continued)

ERC Function Error Description RAC Comments
7711|Check the ending conditions [Level 1 interrupt received
for the AIO from adapter:
- If it is a LABB then..... |664|ADDIT INFO gives
- If it is a LABA then..... 61A|adapter nos.
- If it is a CLAB then..... 61E
- If it is a LABC then..... 61A|ADDIT INFO
YLABC?
7711 ] Check the received level 1 I0C level 1 received
after AIOQ (timeout):
- If it is a LABB then..... 662|ADDIT INFO gives
- If it is a LABA then..... 616 |adapter nos.
- If it is a CLAB then..... 617
- If it is a LABC then..... 61A|ADDIT INFO
'LABC?
7711 |{Check the ending conditions |[Level 1 interrupt received
for the AIO from adapter:
- If it is a LABB then..... 664 | ADDIT INFO gives
- If it is a LABA then..... 61A]ladapter nos.
- If it is a CLAB then..... 61E
- If it is a LABC then..... 61A|ADDIT INFO
'LABC?
7720 |Check cycle steal pointer Transmission of data is
register when AIO complete stopped:
- If it is a LABB then..... 660 | ADDIT INFO gives
- If it is a LABA then..... 618 |adapter nos.
- If it is a CLAB then..... 619
- If it is a LABC then..... 61A|ADDIT INFO
"LABC?
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JA81l - IOC BUS TEST PHASE 2 AND CSP RESPONDER LOADING

This routine tests the AI0 (cycle steal to CSP adapter) using

the CSCW Direct/Indirect Long.

The routine sends a responder

microcode to each CSP to perform all other tests required by the

I0C bus IFT.

status of X'8000°".

To perform the loading,

diagnostic microcode.

If an error is reported by JAS81,
card before attempting any repair procedure.

Note:

abends if you try to do so.

If an error occurs in this routine,
routines of the 10C bus IFT must not be run.

The CSP acknowledges the loading by sending a
the routine communicates with the ROS
the CE should plug the CELIA

the remaining

The diagnostic
Press T to leave the routine.

~

ERC Function Error Description RAC Comments
7722 |Request the CSP to initiate |After timer elapsed no level
the AIO Direct/Indirect, 2 interrupt received:
Long and wait for level 2 - If it is a LABB then...... 660|ADDIT INFO gives
interrupt to come. - If it is a LABA then...... 618 |adapter nos.
- If it is a CLAB then...... 619
7723 |Check the ending status sent|Status is wrong meaning
by the CSP. Expected status |error during the load:
is X'8000° - If it is a LABB then......|665]ADDIT INFO gives
- If it is a LABA then...... 616 |adapter nos.
- If it is a CLAB then...... 617
Level 1 interrupt analysis: |[Report level 1 error
7724 | Adapter level 1 received - If it is a LABB then..... |665|ADDIT INFO gives
7725]10C level 1 received - If it is a LABA then..... 616 |adapter nos.
- If it is a CLAB then..... |617
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JAB2 - TEST IOH TO CSP HITH R2 = 0

This routine tests the capability of the I0C to address an
adapter when R2 is zero. The I0OC then uses local store X'48' to
send the TA value on the bus. The mechanism used by the routine
is as follows:

L Send an IOH with R2 = 0 and an invalid TA in LS X'48'. A
timeout and an L1 interrupt are expected.

. Send an IOH Write with R2 = 0 and valid TA and TD (X'5555").
. Send an I0OH Read with R2 = 0. The data pattern expected is

X'5555" .
ERC Function i Error Description RAC Comments
7730]Set up LS X'648' with an No level i occurred with an |61D|{ADDIT INFO gives
invalid TA (Write), then invalid TA value adapters

issue IOH with R2 = 0 and
expect an I0C level 1 time-

out
7735|Set up LS X'48' with an No level 1 occurred with an |613|ADDIT INFO gives
invalid TA (Read), then invalid TA value adapters

issue IOH with R2 = 0 and
expect an I0C level 1

timeout
7731|Set up LS X'48' with a valid|{Mismatch in the data pattern|61A|ADDIT INFO gives
TA value, then issue an I0H adapters

with R2 = 0 and with data
pattern X'5555'. Read back
the sent data and check that
it is X'5555".

7733|The function of this ERC ADDIT INFO gives
is associated with the RAC adapters

sent by the responder.
Refer to the responder
description.
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JA83 - TEST IOHI TO CSP

The immediate value of the I0HI
the Read or Write bit.

372573726 Diagnostic Descriptions 3-38

to test this function.

The table contains 2 entries per CSP,
the table is built in such way that all possible CSP
The data written is X'5555°".

Read;

adapter address are implemented.

The routine then checks that the Read returns the same data

instruction is the TA value and
The routine uses a table of subroutines

one for Write and one for

patterns.
ERC Function Error Description RAC Comments
77640|Issue IOHI Write with data Received data pattern is not|61A|ADDIT INFO gives
pattern X'5555"' and read it |the same as the one sent adapters
back via an IOHI Read
command. Check that received
matches.
7742 |Process level 1 interrupt A level 1 interrupt occurred
received - If it is an I0C level 1
then..... 616 |ADDIT INFO gives
- If it is an adapter L1 adapters
then see the responder
description
7724 | Adapter level 1 received - If it is a LABB then..... 665|ADDIT INFO gives
7725]11I0C level 1 received - If it is a LABA then..... 616 |adapter nos.
- If it is a CLAB then..... 617
NNy o ; % SN Ty Y / I O
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JA90 - TEST AIO DIRECT READ

To test the AIO0, the routine sends the required parameters to
the adapter via a PI0O. The TD value tells the responder which
AIO must be initiated.

The routine then requests an AI0O Read, Short, Direct for one
halfword in the first step, followed by an AI0O Read, Long,
Direct for one halfword. In both cases, the routine expects a
level 2 interrupt and then checks the CPR (channel pointer
register).

ERC Function " Error Description RAC Comments
77645 Request the CSPn to No level 2 interrupt from 618 | ADDIT INFO gives
initialize AIO Read, Short, |the CSP adapters
Direct and expect a level 2
interrupt from CSPn
7747 |Check NCPR value (basic Incorrect BCPR from the CSP |[61F|ADDIT INFO gives
channel pointer register adapters
from In X'3F'")
77648 |[Request the CSPn to No level 2 interrupt from 618 [{ADDIT INFO gives
initialize AIQ0 Read, long, the CSP adapters
Direct and expect a level 2
interrupt from CSPn
7749|Check BCPR and ECPR values Incorrect BCPR and ECPR 61F|ADDIT INFO gives
from In X'3F' from the CSP adapters
774B{Process level 1 interrupt A level 1 interrupt occurred
- If it is an I0C level 1
then. . .ottt iienneennns 616 | ADDIT INFO gives
- If it is an adapter level adapters
1 then see the responder
description
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JA91 - TEST AID DIRECT HRITE

To test the AIO, the routine sends the required parameters to
the adapter via a PIO. The TD value describes to the responder
which AI0 must be initiated. The routine requests an AIO HWrite,
Short, Direct/Indirect for one halfword (X'A5A5'), followed by a
request an AIO0 Write, Short, Direct/Indirect for one halfword
(X'A5A5'), and then a request for an AIO Read, Short,
Direct/Indirect. After each AIO0 a level 2 interrupt is
expected. When the AIO Read is complete, the data is checked.

ERC Function Error Description RAC Comments
7750 |Request the CSPn to No level 2 interrupt from 618 | ADDIT INFO gives
initialize AIO Write, Short |the CSP adapters

Direct/Indirect with data
X'AS5A5' and expect a
level 2 interrupt.

7752 |Request the CSPn to No level 2 interrupt from 618 ADDIT INFO gives
initialize AIO Read, Short, |the CSP adapters
Direct/Indirect and 2 bytes.
Expect a level 2 interrupt.

7756 |Compare the data sent and Mismatch in data compare 61A|ADDIT INFO gives
received adapters
7754 |Process level 1 interrupt A level 1 interrupt occurred
- If it is an I0C level 1
then.......... .. 616 |ADDIT INFO gives
- If it is an adapter adapters

level 1 then see responder
description
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JA92 - TEST THAT INVALID CHCH CAUSES A LEVEL 1 INTERRUPT

This routine requests the CSP to initialize an AIO0 with an
invalid CHCW (channel control word). When the I0C recognizes
the invalid CHCW, it raises an I0C level 1 interrupt, latches
the error in In X'76', and sends a halt tag to the adapter. The
CSP then requests a level 1 interrupt and sends a status of
X'4000' to acknowledge the halt.

ERC Function Error Description RAC Comments
7760 |Request the CSPn to Incorrect CHCW does not 613|ADDIT INFO gives
initialize an AI0 with an cause a level 1 interrupt adapters
invalid CHCW and expect a
level 1
7762]Check the status sent by the{Bad status received from 61A|ADDIT INFO gives
CSP to the CCU and expect the CSP adapters
X'4000"

JA93 - TEST ADDRESS EXCEPTION USING AIO

This routine requests the CSP to initialize an AIO with a CCU
address defined as not implemented. The routine sets up the
address exception via an Out X'73' with value X'1E069' (Enable
Address Exception Key for address X'1E000'). The address is
sent to the CSP via PI0 commands.

The CSP requests an AIO Write, Long, Direct/Indirect and 4 bytes
of data; a level 1 interrupt is then expected from the I0C and
from the adapter. After all checking has been done, restore the
storage installed.

ERC Function Error Description RAC Comments
7766 |Request CSPn to initialize No level when CSP transmit 613 ADDIT INFO gives
an AIO0O with a data transfer |data into storage having adapters
into a block of storage Address Exception (not

having the address exceptionjinstalled)
key set on and check for a
level 1 interrupt.

776A|Check the status sent by the|Bad status received from 61A|ADDIT INFO gives
responder (halt received) the CSP adapters
status: X'4000°
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JA9% - TEST STORAGE PROTECT VIOLATION BY ADAPTER USING AIOD

This routine requests the CSP to initialize an AIO to transmit
data into a block of protected CCU storage (not having the same
It enables the storage protect key for the block

protect key).

starting at address X'C000'

A level 1
violation;

halt sent by the I0C to the adapter.

by an Out X'73' with X'0C079".

interrupt is expected for the storage protect
the CSP sends the status X'4000'

to acknowledge the

ERC Function Error Description RAC Comments
7770 |Request CSPn to initialize No level 1 when an adapter 613 |ADDIT INFO gives
an AIO and to transmit data |[transmit data into storage adapters
into storage location X'C00'|protected
which has been set to the
protected condition.
Expect a level 1 interrupt
7772 Check the status sent by Bad status received from CSP|618|ADDIT INFO gives
the responder (halt adapters
received)
Status: X'4000"
s \\ [’, N PR , \ V. / g} y \\ ; \ / Ve N\ / \
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JA95 - TEST AIO HITH DATA ON BYTE BOUNDARY

This routine tests the capability for an AI0 to transfer data
Wwith an odd CCU storage address. The routine sends an odd CCU
storage address to the adapter as BCPR and requests the CSP to
initialize an AIO Write, Short, Direct/Indirect with a count of
4 bytes (X'AS5A5A5A5'). A level 2 interrupt is expected. The
routine requests the responder to send back via an AI0O Read,
Short, Direct/Indirect, the same % bytes. A level 2 interrupt
is expected. The routine then checks the sent and received
data.

The same run is then done with an even CCU storage address; the
same checking is done.

ERC Function Error Description RAC Comments
7776 |Send via PI0O an odd CCU No level 2 received from CSP|618|ADDIT INFO gives
storage address as BCPR to adapters

the CSP and request the CSP
to initialize an AIO Write,
Short, D/I for & bytes and
expect a level 2 interrupt.
Data: X'"AS5A5A5A5"

7777 |Request the CSP to No level 2 received from CSP|618|ADDIT INFO gives
initialize an AI0 Read, adapters

Short, D/I for 4 bytes sent
by previous AIO0. Expect a
level 2 interrupt and the
G-byte pattern X'AS5A5A5A5"'.

777B|Check that sent and received{Mismatch in the data 613]|ADDIT INFO gives
data compare with no error adapters

7779 |Request the CSP to No level 2 received from CSP|618|ADDIT INFO gives
initialize an AIO Write, adapters

Short, D/I for % bytes
X'A5A5A5A5" even BCPR and
expect a level 2 interrupt
from the CSP.

777D|{Request the CSP to No level 2 received from CSP|618|ADDIT INFO gives
initialize an AI0 Read, adapters

Short, D/I for the 4 bytes
sent by the previous AIO and
expect a level 2 interrupt
from the CSP.

777E|Check that sent and received|Mismatch in the data 61A|ADDIT INFO gives
data compare with no error adapters
7781 |Process level 1 interrupt A level 1 interrupt occurred
7783 during an AIO
- If it is an I0C level 1
then.. ...t iiiiiitieeennn 616 |ADDIT INFO gives
- If it is an adapter adapters

level 1 then see responder
diagnostic description
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JA96 - TEST AIO WITH CHCH HAVING A

This routine tests the AI0O with a CHCW having the bit

It requests the CSP to initialize an AIO HWrite,
MO0SS and 2 bytes of transmitted data,
MOSS and 2 bytes of data.

originated'.
Short, D/I,
AIO0 Read,

Short,

b/1,

372573726 Diagnostic Descriptions 3-44
YMOSS FLAG'

'MOSS

followed by an
The routine

checks that a level 2 interrupt is received in the CCU after
each AIO completes and verifies that the data match.

ERC Function Error Description RAC Comments
7777 |Request the CSP to No level 2 interrupt 618 ] ADDIT INFO gives
initialize an AIO Write, received by CCU adapters
Short, D/I, MOSS for 2 bytes
of data and check that a
level 2 interrupt has been
received by CCU.
7779 |Request the CSP to No level 2 interrupt 618 | ADDIT INFO gives
initialize an AIO Read, received by CCU adapters
Short, Ds/7I, MOS for 2
bytes of data and check that
a level 2 interrupt has
been received by the CCU.
7786 |Check that sent and received|{Mismatch in data compare 61A|ADDIT INFO gives
data match. adapters

JA98 - TEST AIO LONG

This routine requests the CSP to initialize an AIO Hrite,

Long,

D/1 for the transfer of 2 bytes (X'A5A5'), waits for completion,

and then requests the CSP to initialize an AID0 Read, Long,

D/1,

for the transfer of the same 2 bytes and wait for completion.

For both AIOs the routine expects a level 2 interrupt request
from the adapter and checks the sent and received data.

ERC Function Error Description RAC Comments
778C|Request the CSP to No level 2 interrupt 618 ADDIT INFO gives
initialize an AIO Write, received by the CSP adapters
Long, D/I, for the transfer
of AS5A5 data pattern from
CCU to CSP and wait for
level 2 interrupt.
7787 |Request to CSP to No level 2 interrupt 618 ADDIT INFO gives
initialize an AIO0 Read, received by the CSP adapters
Long, D/I for the transfer
of the previously sent data
and wait for level 2
interrupt.
778A|Check that sent and received|Mismatch in data compare 61A|ADDIT INFO gives
from CSP by second AID adapters
7789 |Process level 1 interrupt Level 1 interrupt occurred
during an AIOD
- If it is an I0C level 1
then. ...ttt innnns 616 |ADDIT INFO gives
- If it is an adapter adapters
level 1 then refer to diag
description for the CSP
responder
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JA99 - TEST 'VALID BYTE AND MODIFIER' FROM THE CSP
The 'Valid byte and Modifier' is a combination of tags sent to
the CCU-I0C at the end of AI0 sequence instead of EOC.
informs the CCU that an odd number of bytes were transmitted.
The routine requests the CSP to initialize AIO Write, Short, D/I1
for 3 bytes of data (X'AAAAAA'), followed by an AIO Read, Short,
D71, for 1 byte (X'AA') and wait for completion. It checks for
a level 2 interrupt after each AIO and also checks that an odd
number of bytes have been transmitted.
Note: If an error occurs in this routine, the remaining
routines of the I0C bus IFT must not be run. The diagnostic
abends if you try to do so. Press T to leave the routine.
ERC Function Error Description RAC Comments
7790 |Request the CSP to No level 2 interrupt 618 ADDIT INFO gives
initialize an AI0 Read, received by CCU adapters
Short, D/1 for 3 bytes of
data and wait for a level 2
interrupt from the CSP
7786 |Check that the data received|Mismatch in data compare 61A|ADDIT INFO gives
is XTAAAAAAQOQ' adapters
7795|Request the CSP to No level 2 interrupt 618 | ADDIT INFO gives
initialize an AIO Write, received from the CSP adapters
Short, Ds/I for 1 byte of
data and wait for a level 2
interrupt from the CSP
779C|Process level 1 interrupt Level 1 interrupt occurred
during an AIO
- If it is an I0C level 1
then. ...ttt iiiieeennn 616 |ADDIT INFO gives
- If it is an adapter adapters
level 1 then see diag
description of the CSP
responder
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JA9A - TEST CSP "HARD STOP'
The CSP Hard Stop is set when a CSP level 0 interrupt request
occurs when in level 0. This causes an adapter level 1 to be
sent to the CCU. The routine requests the CSP responder to
force a hard stop. It sent a PIO with a hard stop bit. The CSP
then executes the function and the CCU expects an adapter level
1 interrupt. The routine clears the interrupt and sends PIO
'"Program Reset' in order to restart the responder.

ERC Function Error Description RAC Comments
77A0|Send PIO with TD having Hard|{No level 1 from adapter on 626 | ADDIT INFO gives
Stop request to the CSP and |CSP Hard Stop adapters
expect a level 1 interrupt
77A2|Check the status sent by the|Bad status received from CSP|{626|ADDIT INFO gives
CSP on a Get status command |after a hard stop adapters
Expected: X'0020°
77A4|Send a PI0 Program Reset to |No level 2 interrupt 626 |ADDIT INFO gives
the CSP in order to restart |received from the CSP adapters
the responder and expect
a level 2 interrupt
77A8|Process abnormal level 1 An interrupt level 1
interrupt occurred on PI0O Program
Reset
- If it is an I0C level 1
then. ... iiiieeereeenns 616 | ADDIT INFO gives
- If it is an adapter adapters
level 1 then see diag
description for the CSP
responder
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JAAO - TEST BSC CHARACTER DECODE

The CSP logic decodes the following BSC characters:
both ig'gggglc (x'o3",

and ENQ,
(X'03', X'17°,
CSP-XR0O.
Write, Short,

BSC character is inserted.
the CSP performs an AIOQ.

string,

X'26"',

expects a level 2 interrupt from the CSP.

by the responder,

X'2Dp"),

ETX, ETB

and in ASCII
It informs the code by setting a bit in
The routine requests the CSP to initialize an AIO
D/1 to transmit a string of characters in which a
For each BSC character in the
After each AIO,

H4

the routine
If an error is found
this one sends a level 1 interrupt to the CCU.

ERC Function Error Description RAC Comments
77A7 [Request the CSP to init. AIO|No level 2 interrupt from 618 | ADDIT INFO gives
Write, Short, D/I for the the CSP adapters
transfer of data pattern in
which there is a BSC
character and expect a
level 2 interrupt.
Each string is as follows:
XT'FFFF XX00"'
X'FFFF 00XX"'
Where XX is the BSC
character
77A8 |Request the CSP to init. AIO(No level 2 interrupt from 618 | ADDIT INFO gives
Write, Short, D/I for the the CSP adapters
transfer of data pattern in
which there is a BSC
character and expect a
level 2 interrupt.
Each string is as follows:
X*'FFFF FFFF"'
X'FFFF FFFF'
XT'XX00 00XX'
Where XX is the BSC
character
77AC|Process level 1 interrupt A level 1 interrupt
occurred on an AIO
- If it is an I0C level 1
then. ..t e it iiiie e 616 |ADDIT INFO gives
- If it is an adapter adapters
level 1 then
refer to diag description
of CSP responder.
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JAAl - TEST I0OC FUNCTION OF IOH QUEUING

The I0C logic is able to queue a PI0O when it is busy.

The routine first requests the CSP to initialize an AIO Write,
Short, D/1 for the transmission of 16 bytes (transmitted data =
X'0001' through X'0008'), followed by an AIO Read, Short, D/I
for the reception of the same 16 bytes. A level 2 interrupt is
expected after the completion of each AIO; the data is checked.

The routine then starts sending PIO Writes and Reads with no
wait and checks that the data sent via a PI0O Write matches the
data received via a PI0 Read.

The routine then clears the responder read area via an AIQ

Write, short, D/I, with 16 bytes of all zeros.
ERC Function Error Description RAC Comments
77B0|Request CSP to initialize No level 2 interrupt from 618 | ADDIT INFO gives
AIOQO Write, Short, D/I, 16 the CSP adapters
bvtes of data (X'0001' to
X'0008') and expect a level
2 interrupt from the CSP
77B2|Request CSP to initialize No level 2 interrupt from 618 | ADDIT INFO gives
AIO Read, Short, D/I; read the CSP adapters
same 16 bytes of data sent
previously and expect level
2 interrupt
7784 |Check sent and received data|Mismatch in data pattern 61A
done via cycle steal and
via PI0 queuing mechanism
77B3|Request CSP to initialize No level 2 interrupt from 618 | ADDIT INFO gives
AIO Write, Short, D/I, with |the CSP adapters
16 bytes of all zeros.
Expect a level 2 interrupt
77B8|Process level 1 interrupt Level 1 interrupt occurred
- If it is an I0C level 1
then. .. ..ottt eennnns 616 [ADDIT INFO gives
- If it is an adapter adapters
level 1 then refer to the
diagnostic description
of the CSP responder.
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JARP - CSP-IOC BUS RESPONDER

The CSP-I0C bus responder is loaded into each CSP when the
section JA is executed. Routine JA81 of this section loads the
responder microcode into the CSP in order to test the remaining
parts of the I0C bus.

Routines JA82 through JAAl communicate with this responder by
exchanging commands via PI0. The general format of a command
sent by the above routines is:

-]
-
t

Meaning

AIO short

Moss originated cycle steal
Halt expected (force error)
Transmit BSC ending characters
Reserved

Cycle steal command 0 through 7 (see format of CHCW)
AIO requested is a write

AIO requested is a read

AIO0 requested is long

AIO0 requested is direct

AIO requested is D/I1

13 AIO0 requested is indirect
14-15|Cycle steal count

NHOOVWOUNAUNFO
i
~

b et

When a CCU level 1 interrupt is requested by the responder, it
sends the following status to the CCU when the Command 'Get
Error Status' is sent by JA level 1 JIH.

csP status sent to I0C bus IFT

The CSP status is one halfword long, and has the following
format:

=]
-
+

Meaning

Loading 0K
Halt expected tag received
Invalid command
Unexpected halt
I0C bus check
Preselect check
Unexpected interrupt in CSP
5 gsg character bad decode
A

NV DUWN O

>
1

The following RACs are sent by the CSP responder: X'20', X'21°',
X'22', X'23', X'40', X'45"', and X'50".

The CCU code when issuing REDH to report the error appends X'6"'
as the first digit, giving the following list of RACs: X'620°',
X621, X'622', X'623', X'640', X'645', and X'650"'.

The error found and associated with each RAC is as follows:

RAC Meaning

620 Invalid command

621 Unexpected halt

622 I0C bus check

623 Preselection check

640 Unexpected CSP level 1 and level zero
645 BSC character decode fails

650 Error found while testing 'VB'
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CHCH Format
0 short, Read, Direct
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 0 o ] 0 1 0 0 1 1 0 0 0 | 0 0

1 short, Urite, Directs/Indirect
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 U] 4 Y 0 1 1 0 0 0 0 0 0 0 0 0

2 short, Read, Directs/Indirect
0 1 2 3 % 5 6 7 8 9 10 11 12 13 14 15

0 o 0 0 0 1 1 0 1 0 0 0 0 0 0 0

3 short, Hrite, Direct
1] 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 0 0 0 0 1 1 0 1 0 0 0 0 o 0 0

4 Long, Read, Direct
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 0 0 0 0 1 0 1 1 1 0 0 0 0 0 0

5 Long, Read, Directs/Indirect
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

0 0 o 0 0 1 1 1 1 0 ] 0 0 0 0 0

Hrite, Direct
0 1 2 3 [ 5 6 7 8 9 10 11 12 13 14 15

o
-
o

3

Q

-

0 0 ] 0 Y 1 0 1 0 1 0 0 0 0 0 Y

7 Long, Hrite, Direct/Indirect
0 1 2 3 % 5 6 7 12 13 14 15

(>
Y-
-
(]
-
et

0 0 0 0 0 1 1 1 0 0 0 0 0 0 0 0

The CHCHW (channel control word) is built up by the CSP microcode
to perform an AIO to transfer data to or from the CCU in cycle
steal mode on the I0C bus.

There are two modes of communication between the CCU and the CSP
adapters:

1. PIO mode
2. AIO mode

The CSP has 2 buffers connected to the I0C bus for data
communication with the CCU. These 2 buffers are called ping and
pong buffers. The microcode residing in the CSP fills or
empties these buffers (depending on the direction of the data

S
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transfer) allowing synchronization of the flow between the CCU
and the CSP.

1. PIO mode

In PIO mode the TA value is put in the ping buffer and the
TD value in the pong buffer.

For a Write PI0 the microcode empties the ping and pong
buffer into the CSP control store.

For a Read PIO the microcode places the two bytes of data in
the pong buffer.

2. AIO mode

All AID operations are initiated by the CSP. The microcode
places the CHCW in the ping buffer, and the CCU memory
address in the pong buffer. If the operation is AI0 long,
the second part of the address is placed in the ping buffer.
The cycle steal is started when the CSP microcode raises CSR
(cycle steal request tag) and the I0OC returns CS5G and raises
the EOC (End of Chain) tag.

Adapter Level 1 Processing

When the CSP responder requests a CCU level 1 interrupt, the JA
section issues a 'Get Error Status' PIO command.

The CSP then sends the status which has been built (see
description above) to the CCU. Each JA routine analyzes the
interrupt and status and reports the error.

The table below shows the relationship between the ERCs
generated by the JA routines and the RACs originated by the
responder.

Routine|ERC RACs Comments

JA82 7733 |620-620-621-622-623-640|ERR bits give CSP status
JA83 77644 |620-620-621-622-623-640|ERR bits give CSP status
JASO 776A |620-620-621-622-623-640|ERR bits give CSP status
JAI9L 7756 |620-620-621-622-623-640|ERR bits give CSP status

JA95 7780 1620-620-621~-622-623-640|ERR bits give CSP status
7782

JA98 7788 |620-620-621-622-623-640|ERR bits give CSP status

JA99 779A |620-620-621-622-623-64%0|ERR bits give CSP status
650 VB test fails

JA9A 77A6 |620-620-621-622-623-640|ERR bits give CSP status

JAAQ 77AA [620-620-621-622-623-640{ERR bits give CSP status
645 BSC char. test fails

JAAlL 77B6 |620-620-621-622-623-640|ERR bits give CSP status

Chapter 3. IOCB and RDV Diagnostics 3-51
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JBBO - TEST IOC BUS INTERCONNECTION WITH CHANNEL ADAPTER

This routine selects the first/next CA given in the CDF and
issues PI0s whose TD value is obtained from a table: X'FFFF',
X'0000', X'B7DC', X'0269', and X'0000°'.

If there is more than one CA on the board, the routine
correlates the test from one CA to the next to determine the

type of error,

if any.

ERC Function Error Description RAC Comments
77F1|Select CA X'n' and verify The CA did not select when 624 ] ADDIT INFO gives
from In X'6E' that the CA issuing Qut X'67" adapters
has been properly selected
77F7|Issue PI0 (OQut X'64', X'65')|Mismatch in the data 624 |ADDIT INFO gives
to the selected CA and check adapters
the data (In X'64', X'65")
77FB|Board has more than one CA Mismatch in the data for 625]|ADDIT INFO gives
multiple CAs attached to adapters
Issue PI0 to each CA RDV 10
77F4|Process level 1 for Tried to select a CA and 624 | ADDIT INFO gives
selection level 1 interrupt occurred adapters
77F9|Process level 1 for Level 1 interrupt occurred 624 | ADDIT INFO gives
PIO Write (Qut X'64', X'65')|when PI0 Write issued adapters
77FA|Process level 1 for PI0O Read|lLevel 1 interrupt occurred 624 |ADDIT INFO gives
when PI0 Read was issued adapters
3168} Board has more than one CA Mismatch in the data for 648 | ADDIT INFO gives
multiple CAs attached to adapters
an RDV other than RDV 10.

JB -~ LEVEL 1 INTERRUPT HANDLER

The level 1 interrupt handler is dispatched by the CDF when a
Level 1 interrupt occurs and section JB is running. The

interrupt handler determines the origin of the interrupt (I0C or

adapter) from the In X'7E'.

If the interrupt is an 1I0C level 1,

it is reset via an OQut X'76"'; if it is an adapter level 1, then
a Reset CA is done, followed by an exit.
ERC Function Error Description RAC Comments
77C4|Process level 1 interrupt Tried to reset level 1 647 |ADDIT INFO gives
interrupt but it is still adapters
pending
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] JC = LEVEL 1 INTERRUPT HANDLER
The level 1 interrupt handler is dispatched when the DCF

identifies a level 1
Two types of level 1

running.
1.
2.

I0C level 1.
Adapter level 1 (from the TRM).

interrupt and the I0C bus diagnostics are
interrupt are processed:

In all other cases, an ABEND 670 is requested and terminates
the section.

ERC

Function

Error Description

RAC

Comments

TFTF

77C0

77C1

77C2

Process I0C level 1 case 1

Process I0C level 1 case 2

Process
case 1

adapter level 1

Process adapter level 1

case 2

An I0C level 1 occurred and
no I/0 operation is pending

I0OC level 1 occurred. Tried
to reset it but level has
been redispatched with no
control returned to routine.

An adapter level 1 occurred
A Get Error Status has been
sent to TRM to clear level 1
but it is still pending

An adapter level 1 occurred
A Get Error Status has been
sent to the TRM of the
board to clear level 1 but
it is still pending

- If it is RDV3 then........
-~ If it is RDV7 then........
- For all other RDVs........

652

652

652

64B
64C
64D

ADDIT INFO gives
adapters

ADDIT INFO gives
adapters

ADDIT INFO gives
adapters

| JC - LEVEL 2 INTERRUPT HANDLER

The level 2 interrupt handler is dispatched when the DCF
determines that a level 2 interrupt request to CCU has been

raised and that level is not masked.

The interrupt handler

determines the origin of the level 2 interrupt via an In X'77"
it issues a '"Get
If it was not an

instruction.
Line ID'

the section.

If it was an adapter level 2,
instruction to clear the interrupt.
adapter level 2 interrupt,

it issues an ABEND 671 and terminates

ERC Function Error Description RAC Comments
77C3|Process level 2 interrupt A level 2 interrupt occurred|653|ADDIT INFO gives
when no 170 is pending and no I/0 is in progress. adapters
77C4|Process level 2 interrupt A level 2 interrupt occurred
when it cannot be cleared A 'Get Line ID' has been
by a "Get Line ID' command sent but interrupt is still
sent to the TRA. pending.
-~ If it is RDV3 then........ 64E|ADDIT INFO gives
-~ If it is RDV7 then........ 64F |adapters
- In all other cases........ 651
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| JCc01 - IOC BUS TEST TO TRA PHASE 1

This routine tests the following I0OC Bus functions:
. IOH WRITE to the TRM DIAGNOSTIC Register
. IOH READ to the TRM DIAGNOSTIC Register

o Compare data patterns: X'0000', X'FFFB', X'CCCO', X'AAAA',
X'5555" X'3333', X'B6D8, X'DB69', X'64920"', X'2492', X'9249°',
X'0004', X'001A', X"001lE', and X'0000".

. Test for Level 1 and Level 2 interrupts

This routine checks the I0OC bus interface up to the TRM
DIAGNOSTIC register with selected patterns using the WRITE and
READ DIAGNOSTIC register commands.

The register is tested with a series of patterns that have a '0’
in the START bit position.

This prevents the diagnostic logic from forcing any errors that
are specified in the remaining bits of the register.

Then the START bit position is tested by setting the other bits
to '0', so that no error is specified and turning the START bit
on and off.

ERC Function Error Description RAC Comments
77F2|Process level 1 from IOC Level 1 interrupt occurred 656
during PI0 write when PI0 write was issued
77F3{Process level 1 from I0C Level 1 interrupt occurred 656
during PI0 read when PI0 read was issued
77F6 |Process level 2 for Level 2 interrupt occurred 656
PIO write when PI0 write was issued
77F7|Issue PIODO to a TRM Mismatch in the data 656
77F8|Process level 2 for Level 2 interrupt occurred 656
PI0 read when PI0 read was issued
77F9|Process ADAPTER Level 1 for {lLevel 1 interrupt occurred 656
PI0 write when PI0 write was issued
77FA|Process ADAPTER Level 1 for |Level 1 interrupt occurred 656
PI0 read when PI0 read was issued
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| JCc02 - I0C BUS TEST TO TRA PHASE 2

This routine tests the following I0C Bus and TRA hardware
functions:

. Forcing of IDLE state error in the diagnostic register

. IDLE STATE parity checker

. Level 2 interrupt checked

. Reset Level 2 interrupt after a GET LINE ID command

U GET LINE ID data saved

. Reset the Diag REG of the TRM and test the GET LINE ID data.
. Reset L2 error status in the TRM.

This code tests the ability of the DIAGNOSTIC REGISTER to force
an error on the IDLE STATE.

The detection of an error (by the IDLE STATE parity checker) and
reporting are also checked.

‘ The DIAGNOSTIC REGISTER is set up to force a parity error on the
internal bus byte 0.

A level 2 interrupt should be received from the TRM.
?HGET LINE ID command is issued to reset the interrupt by the L2

GET LINE ID data tested.
The TRM is issued a Diag reg reset.

L2 ERROR status reg is reset.

ERC Function Error Description RAC Comments

77F4|Process unexpected Level 1 Unexpected level 1 interrupt|659
interrupt on write to diag reg to set
up force Level 2 error

77F5|{Process unexpected Level 1 Unexpected level 1 interrupt|659
interrupt occurred on PI0 write to
reset the diag reg.

77FB|Testing of GET LINE ID data [Mismatch of GET LINE ID data|659

77FC|Diagnostic reg set up to No Level 2 interrupt 659
force a Level 2 interrupt generated
77FD|Process level 2 interrupt A Level 2 interrupt occurred]659

on write to TRA diag reg to
set up to for L2 error.

77FE{Process unexpected Level 2 A Level 2 interrupt occurred|659
interrupt on the reset to the diag reg

77FF|Process unexpected lLevel 2 A Level 2 interrupt occurred|{659
interrupt on uwrite to the when PI0 WRITE to TRA buffer
buffer command was issued.
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MBOl - SCOPING ROUTINE FOR THE IOC BUS

Py

o

P
)

This routine provides the following scoping possibilities:

PI0O (IOH) to redrives, channel adapters, CSPs, and TRAs
Channel adapter autoselection

Cycle steal for channel adapters

PI0O (IOH) to redrives, channel adapters, CSPs, and TRAs
When the following message is displayed on the screen 'ENTER
OPTION TA AND TD THEN PRESS SEND',
The CE should enter the parameters in the following format:
'RO0aaaadddd’ where
00 stands for the option (01, 02 or 03)
aaaa stands for the TA value
dddd stands for the TD value
option 01 Executes the PIO once only, with error reporting,
then returns to the prompt.
option 02 Loops on the PIO until an error is found and
reported.
option 03 Loops on the PID without error reporting.
TA is 4 hexadecimal digits of data used to address an
adapter and give the direction of the PI0O (Read or
Write).
D is & hexadecimal digits of data to urite or to
read to/from an adapter.
Error reporting is described at the end of the routine
description.
Channel adapter autoselection
This routine tests the channel adapter autoselection
mechanism. The PRI (program request interrupt) is used to
perform this test.
The test is done on a pair of channel adapters selected by
the CE when the following prompting message is received:
'TO TEST CA AUTOSELECT TYPE: CA THEN PRESS SEND'
followed by the message:
"ENTER CA NBRS FOR AUTOSELECT THEN PRESS SEND'
The CE should enter the parameters in the following format:
'ROOXXYY"' where
00 stands for the option (01, 02 or 03)
xx stands for the first CA number under test
yy stands for the second CA number under test
Option 01 Executes the test request once only, with error
reporting
Option 02 Loops on the test request until an error is found
and reported.
option 03 Loops on the test request without error reporting.
CA NBRS This is the pair of CAs to test. The range is
from 01 to 06 and give the direction of the PIO
(Read or Hrite).
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If yy is equal to 00, only the first channel is
tested.

Error reporting is described at the end of the routine
description.

Cycle steal for channel adapter

This routine tests the outbound cycle steal for the selected
CA (data transfer from the CCU storage into the CA buffer).

To test the cycle steal the CE should first reply to the
following message:

"TO TEST CYCLE STL TYPE: CE THEN PRESS SEND'.™
Followed by:
YENTER OPT-CA NBR-ADDR-DATA THEN PRESS SEND'.
The CE should enter the parameters in the following format:
'ROOxXaaaaaadddddddddddddddd® where
00 stands for the option (01, 02, 03 or 06>
xx stands for the CA number under test
a..a stands for the ADDRESS
d..d stands for the DATA

option 01 A single run of cycle steal with error reporting
and return to enter a new request.

Option 02 Loops on the cycle steal until an error is found
and reported.

Option 03 Loops on the cycle steal without error reporting.

Option 06 Loop on the cycle steal with data compare until an
error is found and reported.

CA NBR is the selected CA to test (range is from 01 to

06).

ADDR is the storage address from which the data is to
be cycle stolen. It must be greater than
X'008000".

DATA is 16 hexadecimal digits (8 bytes of data) to

cycle steal from CCU storage into the CA buffer.

Error reporting is described at the end of routine
description.
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MBO1
ERC Function Error Description RAC Comments
7FF0|Process PI0 scoping on Level 1 interrupt occurred 675]ERR bits is the
selected adapter (TA value, |for PIO image of In
R/W) and error reporting. X'76°"
Requested option is: 01
7FFl|Process PI0 scoping on Level 1 interrupt occurred 675|ERR bits is the
selected adapter (TA value, |for PIO image of In
R/7W) and error reporting. X'76"
Requested option is: 02
7FFE|Enable redrive to test Error occurred when enabling|675|ERR bits is the
autoselection mechanism the redrives imag? of In
X'76
7FFA|Test autoselect mechanism: Wrong CA number presented 675
PRI on CAl, second CA not its level 3 interrupt when
given. Check the CA which enabling auto-select
has presented level 3 first.
Only one CA has been put in
the request
7FFB|Test autoselect mechanism: Wrong CA raised level 3 675 ERR bits gives
PRI on CAl, PRI on CA2 and first X'XXFF' where XX
check if first level 3 is CA address
raised by expected CA.
7FFC|Check if second level 3 is Wrong CA raised level 3 675 | X"XXFF' where XX
presented by expected CA. is CA address
7FFDjLevel 1 interrupt processing|A level one occurred during |675|ERR bits gives
the test of autoselect. In X'76"
7F00|Enable redrives to test the |Error occurred when enabling|675]|ERR bits gives
CA cycle steal. the redrives.
7F22|Test CA cycle steal. Error occurred in data 675|ERR bits gives
Set up all parameters to do Jcompare (option 06). data in error
the cycle steal:
- move data into specified
storage address
- Set up CS pointer
- Set outbound
7F11|Level 1 processing for CS. Level 1 interrupt occurred 675|ERR bits gives
during CS process In X'76"
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MBO1l - LEVEL 1 INTERRUPT HANDLER

The level 1 interrupt handler processes two types of interrupt:
. I0C level 1 interrupt
. Adapter level 1 interrupt

An adapter level 1 interrupt can be originated by CSPs, TRAs,
and by CAs. MWhen originated from the CSP/TRAs while L1 scoping
is in progress, the interrupt handler issues a 'Get Error
Status' to clear the interrupt. All others cases of L1
interrupts are processed as an error.

If the L1 interrupt is due to none of those mentioned above an
ABEND 670 is issued and terminates the routine.

ERC Function Error Description RAC Comments

7FF9|Reset level 1 interrupt Cannot reset level 1 ) 675
either I0C or adapter

MBO1l - LEVEL 2 INTERRUPT HANDLER

The level 2 interrupt handler processes interrupt requests
coming from the CSPs. When L2 scoping is in progress, the
interrupt handler issues a 'Get Line ID' to clear the interrupt.

In all other cases, the interrupt handler issues an ABEND 671
and terminates the routine.

ERC Function Error Description RAC Comments

7FF9|Process level 2 interrupt Cannot reset level 2. 675
from CSP/TRA and issue a
"Get Line ID' to clear
interrupt.
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MBO1l - LEVEL 3 INTERRUPT HANDLER

The
1.

372573726 biagnostic Descriptions 3-60

level 3 interrupt handler processes two types of interrupt:
Timer interrupt.

The interrupt is reset and L3 exited.

CA level 3 interrupt.

The interrupt handler saves the CA information (In X'6F')
ig:t?zz.by the scoping routine, resets D/S, and exits the

If an error occurs, the CA is reset and exits the routine.

In all other cases, an ABEND 670 is requeéted and the
routine terminated.

ERC Function Error Description RAC Comments

7FE1|{Process level 3 interrupts Permanent level 3 interrupt |[676|ERR bits gives
raised by CAs while the 1111
autoselect scoping is in
progress.

7FE2|Process level 1 interrupts An I0C level 1 occurred. 676 |ERR bits gives
when PI0 issued from level 3 In X'76"'
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SELECTION
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CHAPTER &. CA DIAGNOSTICS

The CA diagnostic group has only one IFT: CA (IFT L).

Before running the CA diagnostic group you must ensure that the
CCU and the I0C bus groups run without error. If not, the
results given by the CA diagnostic group may be of no value, or
misleading.

For running offline diagnostics, see Chapter 1.

DIAG==)>_

4 CA group selected
X Specific IFT X in this group
XY Specific section y in IFT X
XYZZ Specific routine ZZ in section XY
For specific section and routine selection, see
routine lists on following pages, and in Chapter 1.
Move the cursor from its initial position (DIAG==>) to
the next after each parameter is entered. To skip a
parameter entry, press the --> key.
To interpret correctly the results of a selected
section or routine, make sure the preceding routines
in the group are running without error. The routine
identification contains the IFT number, the section
number, and the routine number as follows:

X————- >IFT number

LIA]Ll]O

|
¥om > Routine number
H———— e > Section number
ADPR==)>_

Enter the selection CA number in the range 1 to 6.

If you do not specify a particular CA, the CA group
tests in turn every CA and TPS present in the
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