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PREFACE

Volume 17 and 18 provide a high-level description of the
4341 Processor and its functional units. These volumes also
provide diagnostic test, log, system test, console function,
and feature information.

Technical changes and additions to the text and illustrations

are indicated by a line to the left of the change.

This manual is a supplementary and recall document. It is not
intended as a self-study course. It may also be used for a
general overview to the 4341, but not for detailed
maintenance or how-it-works information.

Related Publications:

e 3278 Model 2A Display Console Maintenance
Information, SY27-2546

« 3278 Model 2A Display Console Problem Determination
Guide, GA23-0020

e 3279 Display Terminal Maintenance Information,
SY33-0069 (Part 1)

e 3279 Display Terminal Maintenance Analysis Procedures
{MAPs) SY33-0069 (Part 2)

» 4300 Processors Principles of Operation for ECPS:VSE
Mode, GA22-7070

« System/370 Principles of Operation, GA22-7000

LEGIBILITY CONVENTION

This manual contains material that is not fully legible. The
-size of type and the nature of the material is such that legible
reproduction is not possible. This material is provided for
illustration, usually serving as a sample, and is not intended
for reading. lllegible material is enclosed in wavy lines, and
marked with a P, as follows:

The drawings and/or specifications contained herein shall not
be reproduced in whole or in part without written permission
from IBM. : '

IBM has prepared this maintenance documentation for the
use of IBM customer engineers for installation, maintenance,
and repair of the specific machines indicated . IBM makes no
representations that it is suitable for any other purpose.

Information contained in this documentation is subject to
change from time to time. Changes will be reflected in
subsequent revisions.
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SAFETY

PERSONAL SAFETY

Personal safety cannot be overemphasized: it is a vital part of customer
engineering. To ensure your safety and that of co-workers, always observe
the safety precautions given during your safety training and adhere to the
following:

Danger Notices

Observe all DANGER notices in this manual.

DANGER

The springs on the console file load arms are compressed. Either ensure that
the springs are held safe by the safety rods before separating the items or, if
renewing a spring or arm, release the compression of the spring carefully.
General Safety Practices

Observe the general safety practices and the procedure for performing
artificial respiration outlined in the CE Safety Practices card shown

on this page.

Grounding

Ground current may reach dangerous levels. Never operate the system with
the grounding conductor removed.

- Line-Powered Equipment

Ground al! iine-powered test equipment through the third-wire grounding
conductor in the power cord of the machine being tested.

Machine Warning Labels

Heed the warning labels placed in hazardous areas of the machines.

© IBM Corp. 1979

CE Safety Practices

All Customer Engineers are expected to take every safety precaution
possible, and to observe the following safety practices while
maintaining 1BM equipment:

1.

11
12

13.
14.
15.

You should not work alone under hazardous conditions or
around equipment with dangerous voitage. Always advise your
manager if you MUST work alone.

Remove all power ac and dc when removing or assembling

major components, working in the immediate area of power

supplies, performing mechanical inspection of power supplies,
and instailing changes in machine circuitry.

Wall box power switch, when turned off, shouid be locked or

tagged in off position. ‘Do Not Operate’ tags, order number

$229-1268, should be affixed when applicable. Pull power
supply cord whenever possible.

When it is absolutely necessary to work on equipment having

exposed operating mechanical parts or exposed live electrical

circuitry anywhere in the machine, the foilowing precautions
must be followed:

a. Another person familiar with power off controis must be in
the immediate vicinity.

b. Rings, wrist watches, chains, bracelets, and metai cuff links
shall not be worn.

¢. Only insulated pliers and screwdrivers shail be used.

d. Keep one hand in pocket.

e. When using test equipment, be certain that controls are set
correctly and to the proper capacity, and that insulated
probes are used.

f. Avoid contacting ground potential (metal floor strips,
machine frames, etc. - use suitable rubber mats, purchased
locally if necessary).

Safety glasses must be worn when:

Using a hammer to drive pins, riveting, staking, etc.

Power hand drilling, reaming, grinding, etc.

Using spring hooks, or attaching springs.

Soldering, wire cutting, or removing steel bands.

Parts cleaning using solvents, sprays, cleaners, chemicals,

etc.

f.  Exposed to any other condition that may be hazardous to
your eyes. REMEMBER, THEY ARE YOUR EYES.

Special safety instructions, such as for handling cathode ray

tubes and extreme high voitages, must be followed as outlined

in CEMs and in the Safety section of the Maintenance

Manualis.

Do not use soivents, chemicals, greases, or oils that have not

been approved by iBM.

Avoid using tools or test equipment that has not been

approved by IBM.

Replace worn or broken tools and test equipment.

The maximum load to be lifted is that which, in the opinion of

you and of management, does not jeopardize your own health

or well-being, or that of other employees,

All safety devices, such as guards, shields, signs, ground

wires, etc., shall be restored after maintenance.

Each Customer Engineer is responsible to be certain that no

action on his part renders a product unsafe, or exposes

hazards to customer personnel.

Place removed covers in an out-of-the-way piace where no one

can trip over them.

All machine covers must be in place before the machine is

returned to the customer.

Always place CE tcol kit away from walk areas (that is, under

desk or table) where no one can trip over it.

pacoge

16. Avoid touching moving mechanical parts (that is, when

lubricating, checking for play, etc.).
17.  When using stroboscope, do not touch ANYTHING; it may be

moving.

18. Avoid wearing loose clothing that may become caught in

S CC C C C CC C C C CC C

machinery. Shirt sleeves must be left buttoned, or roiled to

above the elbow.

19. Ties must be tucked in shirt or fastened with a tie clasp

(preferably non-conductive), approximately 3 inches from the
end. Tie chains are not recommended.
20. Before starting equipment, make certain that fellow CEs and

customer personnel are not in a hazardous position.

21.  Maintain gocd housekeeping in the area of machines while
performing, and after completing, maintenance.

Artificial Respiration

General Considerations

1. Start Immediately. Seconds Count.

Do not move victim unless absoiutely necessary to remove from
danger. Do not wait or lcok for help or stop to loosen clothing,
warm the victim, or apply stimulants.

2. Check Mouth for Obstructions.

Remove foreign objects; pull tongue forward.

3. Loosen Ciothing; Keep Warm.

Take care of these items after victim is breathing by himself, or

when help becomes available.
4. Remain in Position.

After victim revives, be ready toc resume respiration if necessary.

5. Call a Doctor.

Have someone summon medicai aid

6. Don't Give Up.

Continue without interruption untii victim is breathing without

help, or until victim is certainly dead.

Rescue Breathing for Aduits

Victim on His Back immediately.
1
2
3
4
5
8
7
8

™~

Thumb and finger
position

. Clear throat of water, food, or foreign matter.

. Tilt head back to open air passage.

. Lift jaw up to keep tongue out of air passage.

. Pinch nostrils to prevent air ieakage when you biow.

. Blow untii you see the chest rise.

. Remove your lips and allow the iungs 1o empty.

. listen for snoring and gurgling, signs of throat obstruction.

. Repeat mouth-to-mouth breathing 10-20 times per minute.
Continue rescue breathing until victim breathes for himseif.

Final mouth-to-
mouth position

Reprint Courtesy Mine Safety Appliance Co.

EC 376695 16Aug79

PN 5666452
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DOCUMENTATION ORGANIZATION

HOW INFORMATION S ARRANGED

The Maintenance infermation Manual has seven volumes.
Each velume has sections identified and separated by tabs.
The volumes are organized as shown on the title page.

Volumes 1, 2, and 3 contain maintenance analysis
proceduras {MAPs). MAPs are step-by-step instructions
that direct you in problem determination and correction.
Each MAP is identified by title and number.

Volume 13 contains maintenance procedurss referred to by
the MAPs, plus material needed to support guided
maintenancse.

Volume 18 contains both guided maintenance and general
power information needed to isolate a power probiem.

Yolume 17 contains a general description of the 4341
Processor functional units, diagnostics, logs, and system
test.

Volurne 18 contains the console functions, index, and the
installation instructions.

© IBM Corp. 1979, 1980
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SECTION DESCRIPTION

Voilume 1 - MAPs

Start MAP is the starting point far all repair action.
Exit MAP is the exit point for all repair action.

System Problem MAP assists you in defining and isolating
system-related problems.

Channs! i/0 MAP assists you in defining and isolating
channei or /0 problem.

02 NiAPs assists you to analyze the hard wire sequence
hardware {01AA1D2) of the maintenance and support
subsystem {MSS).

Yolume 02 - MAPs

1X MAPs assists you to anaiyze 4341 power problems
indicated on the screen by 1xxxxxxx reference codes.

Volume 03 - MAPs
4X MAPs assists you to analyze the main storage and
controls logic.

5X, 6X MAPs assists you to anaiyze the 4341 logic with
exception of the maintenance and support subsystem.

EX MAPs assists you to analyze microcode related
problems.

FX MAPs assists you to analyze the maintenance and
support subsystem (MSS).

C ¢ ¢ € ¢

Volume 13 - Suppiement Maintenance
information

Locations illustrates the locations of the 4341 components
within the frames.

Toois contains the list of tools that are require tc maintain
and service the 4341 hardware.

Ramoval/Replacements contains procedures to remove or
replace components within the 4341 frames.

Adjustments contains adjustment procedures for
components of the 4341.

Service Aids contains material that is used with the MAPs
to aid in troubleshooting 4341 problems.

Diskette Drive 2D contains the maintenance information
needed to service the disketie drive 2D {E3FD).

Volume 18 - Processor Power
Power describes the major components of the power

system. This includes power screens, sequencing,
distribution, adjustments, and hardwire seguence.

« C C (

Voiume 17 - General Information

Generai Description contains a high-level cverview of the
4341 and its maintenance strategy.

Functional Units contains the 4341 data flow, a brief
description of the functional units and thseir working
relationship.

Diagnostic Information contains a brief description of the
diagnostics availabie with the 4341.

Processor Logs contains a brief description of the four
types of logs available with the 4341, and information on
how to display and print the logs.

System Test contains a description of all system test
available with the 4341,

Featurss gives information on optional features not covered
in their related sections.

Volume 18 - General information
Conscle Functions contains operating procedures and
applications available to you.

index is common for ali 4341 models; it is good for fi: ding
information contained in ali volumes.

instaliation Manua! coniains the instructions to install the
4341 and all verification tests.

o C C C C
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GENERAL DESCRIPTION
CONTENTS

4341 Processor Overview . . . ..................

Highlights . . . . ... ... . . s
4341 Processor Configuration . . .. ...................

4341 Processor Maintenance . . . ...............

Maintenance Analysis Procedures (MAPs). . ... ..........
Start MAP . . .. ..
Functional MAP . . . ... ... ... .
Exit MAP . . ... e e e

Reference Codes . . . . . .. .o v v in i i e

Code Analysis Processor (CAP) . . . ...................

Processing Unit Maintenance Algorithm (PUMA) . ... ... ...

POWET . . ottt

Maintenance and Support Subsystem (MSS). . ...........

Processing Unit (PU) ... ...... ... ... ... ... ......

Special Channel Tests . .. ........... ...t

Systemand /O Tests . . ....... .00,

'© IBM Corp. 1979, 1981
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4341 PROCESSOR OVERVIEW

The 4341 Processor is a high~performance data processor
with increased reliability through new hardware circuit
technology.

The two models of the 4341 Processor are: Model Group
1 and Model Group 2. Some of the differences are shown
under ''Highlights,” page 32 015, and in the 4341 Processor
Configuration, ' page 32 020.

The operation of the 4341 relies on the hardware control
cireuitry and microcode loaded into conirol storage. All model
groups are compatible with other 4300 processers and can
run under current program operating systems. Each processor
inciudes:

Charznei Hardware

> instruction Processor
Main Storage and Controls

Maintenance and Support Subsystem

RN
{ )

N
NV :

N
) :
N N

| i [
N

N

The functionai operation of the processor relies on
hardware registers, called externa/ registers, located
throughout the machine. The external registers are data links
between the user programs, microcode, and the processor
hardware. Each external register has a unique address, and
can be accessed by microcode either directly or indirectly.
Some external ragisters are set and reset by the hardware and
then tested by microceds. Others are set and reset by
microcode.

X
oNoNe

4341 PROCESSOR BLOCK DIAGRAM

Chanrnel
Hardwars

f i
379 1/ Interface

¥

Cptional for some
4341 Mode! groups

¥
|
|

instruction
Processor

A R L T A e o R T TR

Maintenance
Circuits

Maintenance

~F —&%  and Support

Subsystem
Y MY My o™
SN N NG Y

I S

fMain
Storage
i and Controls

Model Groups 1 and 2
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HIGHLIGHTS

The 4341 offers Virtual Storage System Control Program
(SCP) support and System/370 compatibility, enabled by
using Large Scale Integrated technology and large processor
storage.

The 3278 Display Conscle Model 2A {or optionai 3279
Color Display Console Model 2C) and the Diskette Drive 2D

(53FD) are included. The processor provides storage, channel,

arithmetic, logic, and contro! functions.
4341 Moda! Group 1
« Cycle time: 150 to 300 nancseconds.

« Two or four megabytes of processor storage per
processor.

s Eight-byte wide data path to storage.
« Standard 64K control storage. -
- Standard 8K, high~speed buffer storage.

» Six channels in two groups (three standard, three
optional) are available:
- Standard group includes: one byte-multiplexer
channel and two block-muitiplexer channels.
Channel 1 and/or 2 can be selected as a 3MB
channel with data streaming.

- Optional group includes: three additional

block~-multiplexer channeis. Channel 4 can be
~ selected as a second byte-multiplexer channel.

The channels are capable of multiplexed operation

from the instruction execution function of the 4341.
The block-multiplexer channeils appear as selector

channels to 1/0 devices that do not block-multiplex.
An optional Channel-to-Channel adapter is also

available.

4341 Model Group 2
« Cycle time: 120 to 240 nanoseconds.

« Two, four, eight, twelve or sixteen megabytes of processor

storage per processor.

« Sixteen-byte wide data path between the basic storage

module (BSM) and the high-speed buffer (HSB).

» Standard 64K control storage, with the control storage

increment optional feature.
« Standard 16K, high-speed buffer storage.
« Six channels standard: one byte-multiplexer channel

Other significant characteristics are:

Easy installation, with minimum change of existing
input/output configuration.

Program support available include DOS/VSE, 0S/VS1,
and VM /370.

Improved reliability, availability, and serviceability (RAS) is
provided, including instruction retry, error checking and
correction (ECC) to provide singie-bit error correction and
double-bit error detection in processor storage. Error
recording by the hardware itself and the Remote Support
Facility (RSF) for remote maintenance are also provided.

The required 3278-2A Display Console {or 3279-2C Color
Display Console) interacts for both operation and
maintenance. The operatcr control panel (OCP) is included
on the operator console keyboard. The console is used for
turning power on and off, for initial micrecode load (IML),
and for starting and stopping 4341 gcperations.

The console can operate in either Printer-Keyboard
Emulation mode or Display mede. In Display mode, the
keyboard is used for input and the display is used for the
output of up to 20 lines of up to 80 characters each.

in Printer-Keyboard mode, the keyboard is used for
input. The display and a recommended 3287 Printer
(Model 1, 2, or 2C) are used for output. The display
console and the printer appear to the system as a console
printer-keyboard. This enables using an operating system
that has been generated for a System/360 with a 1052
Printer-Keyboard or a System/370 with a 3210 or 3215
Console Printer/Keyboard. An optional alternate console
(with one display/keyboard and one printer) can also be
configured.

The console also provides for normal versus
instruction step processing, address compare stopping, for
changing certain registers and storage areas, and for
displaying hardware status.

For maintenance and service support, the console can
display and store the status of the 4341 and other
important servicing information. It also provides a means
for using diagnostics.

A combination of up to three optional 3278-2A Display
Consoles, 3279-2C Color Display Consoles, or 3287
Printers Model 1, 2, or 2C can be configured (for a total of

C € € € € (

The Support Processor performs automatic analysis of
failure symptoms. The resuit of this se/f-diagnosis is a
processor-generated reference code that contains
information to guide you to the failing unit. This reference
code is logged on the system diskette and displayed to
signal the operator to notify the service representative.

The Diskstte Drive 2D (53FD) is used during the IML
process and during error recording for later diagnosis. The
diskettes contain all microcode required for initializing basic
features (and optional features, when ordered), as well as
diagnostics to be used by the service representative.

The Remote Support Facility (RSF) is used by IBM
personnel (when authorized by the customer) to improve
hardware maintenance.

Modes of Operation

The 4341 executes all of the processing and input/output
functions described in the /BM 4300 Processors Principles of
Operation for ECPS:VSE Mode, GA22-7070, as well as those
functions described in the /BM System/370 Principles of
Operation, GA22-7000. The major difference between the
mutually exclusive System/370 and ECPS:VSE modes is the
execution of virtual addresses:

ECPS:VSE mode uses internal address transiation for both
instruction processor and-channel addresses. All storage
addresses are virtual addresses.

System /370 mode uses segment and page tables for
processor Dynamic Address Translation (DAT). Channel
addresses are real addresses that are translated by the
System Control Program (aided by the Channel Indirect
Data Addressing facility).

Programming Support

In ECPS:VSE mode, programming support for the 4341 is
provided by DOS/VSE. In System/370 mode, programming
support is provided by DOS/VSE, 0S/VS1, 0S/VS2-MVS,
and by VM/370.

Brief descriptions of these program support packages (and

references to the publications that describe them in detail) are

C € €
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(channel 0) and five block-multiplexer channels. available from your IBM representative. For additional
information about 4341 processing, input/output functions,
and Basic Control (BC) or Extended Control (EC) modes, see
IBM 4300 Processors Principles of Operation for ECPS:VSE
Mode but when in System/370 mode, see /BM System/370

Principles of Operation.

four). The optional printer has a separate address and

Channel 4 can be selected as a second requires Multiple Console Support (MCS).

byte-muiltiplexer channel.

Channel 1 and/or 2 can be selected as a 3MB
channel with data streaming.

The channels are capable of multiplexed operation
from the instruction execution function of the 4341.

The block-multiplexer channels appear as selector
channels to 1/0 devices that do not block-multiplex.

An optional Channel-to-Channel adapter is also
available. )

Note: The procedures for configuring 3287 Printers
depend upon the operating system being used. For
OS/VS1, for example, the 3287 is supported by
specifying either a 3286 or 3210 Printer.

Model Groups 1 and 2

EC 379607 05Jun81
EC 379815 12Nov81

PN 5666232
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4341 PROCESSOR CONFIGURATION
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#hhkk STANDARD FEATURES ks

| 4341 MODEL GROUP 1:
sModel

Processor Storage
K1 2,097,152 Bytes
L1 4,194,304 Bytes
*150-300 Nanosecond Processor
Cycle
eEight-Byte Storge Bi-Di Bus
*64K Control Storage.
*8K High-Speed Buffer Storage
eChannels:
-One Byte-Multiplexer Channel

-Two Block-Multiplexer Channels

-Channels 1 and/or 2 can be
selected as a 3MB channel
with data streaming.

4341 MODEL GROUP 2:

sModel Processor Storage

K2 2,097,152 Bytes

L2 4,194,304 Bytes

M2 8,388,608 Bytes

N2 12,582,912 Bytes

P2 16,777,216 Bytes
+120-240 Nanosecond Processor

Cycle
eSixteen-Byte Storage Bi-Di Bus
*64K Control Storage

“e16K High-Speed Buffer Storage

eChannels:
-One Byte-Multiplexer Channel

-Five Block-Multiplexer Channels

-Channel 4 can be selected as
a second byte-multiplexer
channel.

-Channels 1 and/or 2 can be
selected as a 3MB channel
with data streaming

S - R TP D G D R G D R S = W D R D G D RS -—-—-—--------------'--------------—----—w-

*AXAXSTANDARD FEATURESH*nskk
A1l 4341 MODEL GROUPS

sEight-Byte Parallel Data Flow
eBasic Control (BC) Mode
*Byte-Oriented Operands
eChannel Command Retry
eClock Comparator and |PU Timer
eControl Registers
eDecimal Instructions
eDynamic Address Translation
(in System/370 Mode)
sError Checking and Correction
(ECC) in Processor Storage
sExtended Control (EC) Mode
sExtended Control-Program Support
(ECPS:VSE) Mode
sExtended Precision Floating-Point
eExternal Signal
sFloating-Point Instructions
einstruction Retry

. elnterval Timer

eLimited Channel Logout

eMachine Check Handling

*Program Event Recording (PER)

*PSW Key Handling

*Reloadable Control Storage

eStorage Protection (Store and
Fetch)

eStore Status (System/370 Mode)
or Save (ECPS:VSE Mode) -

eSubchannels (128 to 1024)

eSupport Processor

eSystem Diskette Drive

eSystem/370 Mode
-ECPS:VS1 Assist
-ECPS:VM/370 Assist
-ECPS:MVS Assist

eSystem/370 Universal
Set

eTime-of-Day Clock

eVirtual Storage

Instruction

RAkAROPT IONAL FEATURES#iin
4341 MODEL GROUP 1

eThree additional Block-Multiplexer
channels.

eChannel 4 can be selected as a
second byte-multiplexer channel.

4341 MODEL GROUP 2:

eControl Storage Increment Option

ATl 4341 MODEL GROUPS

©3268-2 Printer

«3278-2A Display Console

¢3279-2C Color Display

#3287 Printer

*Remote Support Facility

*Remote Operator Console Facility
eChannel-to-Channel Adapter
eAdditional Channel Control Unit
Positions

#ARAAPREREQU | S ITE Sk
A1l 4341 MODEL GROUPS

©3278-2A Display Console (with

the Operator Control Panel).
or

¢3279-2C Color Display (with

the Operator Control Panel).

Model Groups 1 and 2
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4341 PROCESSOR MAINTENANCE

MAINTENANCE ANALYSIS PROCEDURES
(MAPS)

Repair activities for the 4341 are directed by maintenance
analysis procedures (MAPs) as shown in the flowchart on the
right side of this page.

Start MAP

Begin all 4341 calls at the Start MAP. Also, begin again at
the Start MAP when new failure symptoms are found while
using the MAPs and no other instructions are given.

For microcde EC levels 154323 or 866869 or lower:

« The Start MAP directs you to a functional area MAP to
repair processor failures.

- If additional problem analysis is required, the Start MAP
may direct you to the System or Channel MAP.

« If 1/0 problem is determined, you are directed to the 1/0
Maintenance documentation.

For microcde EC levels 154324 or 866870 or 856XXX or

higher:

« The Start MAP directs you to a functional area MAP to
repair processor failures.

« If 1/0 problem is determined, you are directed to the 1/0O
Maintenance documentation.

« You are directed to the Exit MAP if the problem is fixed in
the start MAP.

System MAP (Model Group 1 Only)

The System MAP is used on machines with a microcde EC
level of 154323 or 866869 or lower. This MAP aids in
analyzing system failure symptoms, such as waits and loops.

«  When the analysis indicates a processor failure, you are
directed to the correct functional area MAP for the repair.

« When the analysis indicates a channel or I/O device
failure, but the channel ID or device is not known, you are
directed to the Channel MAP for additional analysis.

« When the analysis defines an 1/0 device failure, you are
- directed to use device maintenance procedures to repair
the problem.

- Channel MAP (Model Group 1 Only)

The Channel MAP is used on machines with a microcde EC
level of 154323 or 866869 or lower. This MAP aids in
defining which channel, channel interface, or attached 1/0
device is failing.

+«  When a 4341 channel failure is identified, you are directed
to the correct functional area MAP.

« When a channel interface {external to the 4341) or an 1/0
device failure is identified, you are directed to use device
maintenance procedures to repair.

(

Functional Area MAPs

These MAPs aid in isolating the failure to a field replaceable
unit (FRU) and in repairing the problem.

Exit MAP

All 4341 repair activity ends at the Exit MAP.
completing the call are provided.

Instructions for

REFERENCE CODES

A reference code (RC) is an error message from functional
microcode, diagnostics, and error log analysis routines. It is
an eight-character (hex) number that contains information
about a processor failure, and is displayed when the failure
prevents an operation from continuing.

When a reference code is available, repair activity is directed
from the Start MAP to a functional area MAP via the
processing unit maintenance algorithm (PUMA) or code
analysis processor (CAP).

For additional information, go to section 36, Diagnostic
Information, and see Reference Codes.

PROCESSING UNIT MAINTENANCE
ALGORITHM (PUMA)

PUMA is a self-prompting microcode routine that runs
selected microdiagnostics to isolate a failing FRU. Depending
on the results from running PUMA, PUMA provides:

« A list of possible failing FRUs

« A functional area MAP

CODE ANALYSIS PROCESSOR (CAP)

The code analysis processor (CAP) is a microcode routine that
analyzes reference codes. Depending on the reference code,
the CAP may provide:

« A functional area MAP name

« A list of possible failing FRUs

« A request to run diagnostic tests.

For additional information, go to section 36, Diagnostic
Information, and see Code Analysis Processor (CAP).

Yes

-~ - - = - - = - = = = = - - - - - - -

New symptoms
. f from MAPs

Ty vy ;

1/0 Device
Maintenance
Documentation

I

- e e e - — —— —— — - - - G MIOn S Shn MG MGF HCH MR S e e S e e e

1
!
i
Start MAP p—— E
(BIOCk 0000) I- ----------------- 1:
T yMicrocode EC H
ilevels: e
10154324 or higher}!
1866870 or higher!|
! e856XXX HH
| 1
]
S\{svtem MAP Functional MAPs !
(Block 0010) !
[oToommmm=mm=- 1 Area Blocks H
Microcode EC ; > H
Hlevels 1543231 HWS 02xx | |
lor 866869 or ! H
'lower only. ! H
R A J PU power| Ixxx H
H
A | !
PU 4xxx H
|Channel MAP 5xxx !
(Block 0020)" 6xxx !
IMicrocode EC | > '
Hevels 154323} - Exxx | |
\or 866869 or | '
'Tower only. ! \
L olle 1 MSS | Fxxx i
i
vy oy i_——J i
H
Exit MA H
(Block 0001) H
S ]
End of Call
Model Groups 1 and 2
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4341 PROCESSOR MAINTENANCE (Continued)

POWER

The maintenance and support subsystem (MSS) and the
processing unit (PU) are powered separately. Power for the
MSS is supplied by the hard-wired sequence (HWS) and
must be active before power can be applied to the PU via
the power controller adapter (PCA).

HWS failures are indicated by lights on the operator
control panel (OCP) and on the CE panel (CEP). These
lights are analyzed under direction of the MAPs.

PU power is controlled and monitored by microcode via
the PCA. Failures result in power error logs that provide a

reference code.

PCA diagnostic tests run automatically during SP

power-on sequences.
codes.

Failures are indicated by reference

For additional information, see the ''Processor Power"

‘section of this manual.

MAINTENANCE AND SUPPORT SUBSYSTEM (MSS)

Support
Processor
| (SP)

I(\'I\InAslls\l)TENANCE AND SUPPORT SUBSYSTEM

Although MSS error logs are available, diagnostic tests are
used as the primary method for sensing and isolating
, failures in the MSS. '

Basic MSS diagnostic tests contained in the support
processor read-only storage (SP ROS) and on the
functional (FUNCT) diskette run automatically when the
Failures sensed by these test
result in stop words (SP coded stops) that are displayed

MSS is powered on.

- on the CE panel.

Extended and optional MSS diagnostic tests provide for
more complete testing, and are run when directed by

PROCESSING UNIT (PU)

Automatic error logging and error log analysis (ELA)

routines are used as the primary method for isolating
failures in the PU. These routines run in the support
processor (SP) and provide a reference code that is used as

input to the MAPs. For additional information, see the

and for PU verification.

the MAPs. Failures sensed by these tests result in

" reference codes.

For additional information, see ''Maintenance and Support

CE Panel Diskette Drivei
Storage Diskette
Control Drive

Logic (SCL) Adapter (DDA)

Subsystem Diagnostic Tests' in the ''Diagnostic
Information" section of this manual. (For information on
the MSS logs, see the "'Processor Logs' section.)

PROCESSING UNIT (PU)

"Processor Logs' section of this manual.

PU diagnostic tests are also available. The tests,
consisting of PU basics and machine speed
microdiagnostics (MSMDs), are run under direction of the
MAPs when ELA was not able to isolate the failing FRU
For additional information, see
"Processing Unit Diagnostic Tests' in the "Diagnostic
Information'' section of this manual.

Local
e Channel
Adapter
(LCA)

| SP Bus |

SP Storage

mmmmme
ISP ROS
]

Device Common

Cluster Communications

Adapter (DCA)| |Adapter (CCA)

Console

Display Remote Support
Facility (RSF)

i\

NV

/

l/‘\\ yﬂ\

Support
Bus =p
Adapter
(SBA)

Power

Control | ee—————
. Adapter

(PCA)

Channels

Instruction Processor
Control Storage (CS)
Storage Control

Processor Storage

Processor Power

s |/0 Devices

4341 Processor

@

N

{ |
"

N

L\L;Jy,’

N

SPECIAL CHANNEL TESTS

Two special channel tests are available to aid in isolating
1/0 device and channel interface problems:

« Channel Microcoded Device Exerciser (CMDE). This test
issues a TIO and SIO (sense and NOP) to all available
devices and displays detailed error information when a

failure is sensed.

« Channel Cable Wrap Test (CWT). This test, using
special channel cable wrap terminators, aids in isolating
failures in the channel interfaceé adapter (IFA) drivers and
receivers and in the cables and connectors on the

interface.

For additional information, see ''Special Channel Tests' in
the "'Diagnostic Information' section of this manual.

SYSTEM AND 1/0 TESTS

4300-FRIEND, ST4300, and OLTS are available for testing
the processor and attached 1/0 devices as a system. For
information, see the ''System Tests" section of this manual.

Information (M!) manual.

Model Groups 1 and 2
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4341 PROCESSOR FUNCTIONAL UNITS
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4341 PROCESSOR DATA FLOW

The functional operations of the 4341 Processor use hardware
registers called external registers that are located throughout
the hardware. The external registers are data links between
the user programs, microcode and the hardware. Each
external register has a single external address addressable by
microcode either directly or indirectly. Some of the external
registers are set and reset by the hardware and then tested
by microcode.f The remainder of the external registers are set
and reset by microcode. For detailed description of the
external registers, see "'Console Functions."

[A] channel Hardware

The channel hardware contains the interconnections and
controls to communicate with and obtain data from the
input/output (1/0) devices. Each channel has a single
interface adapter card. The channel data rates are controlled
by a slot rotor timing ring. The channel hardware includes:

o Interface Adapters Section

« Interface Controller Section
. Channel Control Section

« Channel Data Buffer Section

Instruction Processor

The instruction processor is the hardware unit that processes
the data and programs. It contains the hardware and
microcode to interpret and execute the source programs and
to control the channels, the main storage and controls and its
own hardware. The instruction processor includes:

»  AlLU/Local Storage/Data Flow Registers
» Shifter Circuits

. Storagé Addressing and Update Registers
« Control Storage

[€] Main Storage and Controls

Main storage and controls is the unit that contains the
processor storage. It also contain the address control circuits
to address and control each area of the processor storage.
The main storage and controls include:

- Storage Address Control Section
« High-Speed Buffer Section
» Main Storage Section

oy V.
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[B] maintenance and Support
Subsystem

The maintenance and support subsystem (MSS) is the unit
that performs:

« Power control and monitoring

« Initial microcode load (IML)

« Machine check handling

« Manual operations

« Test and diagnostics

« Display console control

« Configuration control

« Error logging

« Error log analysis
The MSS includes:

« Support Processor is a hardware controller that controls
the functions of the MSS.

« Support processor storage is 64K bytes. A 2K-byte
section is read-only storage (ROS) for basic MSS
diagnostics and bootstrap routines. The remaining 62K
bytes are read-write storage, which contains support
processor microcode, tables, adapter CACs, and a
temporary storage area for application programs that are
loaded from the diskette drive 2D (53FD) when called by
other programs.

o Diskette Drive Adapter and Diskette Drive 2D is used to
load the support processor storage with application
programs, common adapter codes for adapters, and data
needed to initialize the channels, instruction processor,
and the main storage and controls hardware.

« Local channel adapter is a high-speed data path between

the channels, the instruction processor, and the support
processor.

e Support control logic adapter is a communication path
between the CE panel and the support processor.

« Power controller adapter (PCA) is a two-way
communication path between the maintenance and
support subsystem and the all power circuits.

« Device cluster adapter is the communication path
between the support processor and the console display,
operator control panel, console keyboard, and three

additional (optional) 3278-2A, 3279-2C, or 3287 devices.

(/\0\’ 4 ’ ﬁ'\‘ a 7"‘\

o/ N/ ¥

« Console display and keyboard is the device to
communicate between the operator and the 4341
Processor.

« Operator control panel (OCP) contains the switches and
indicators to control the power, perform the IML, and
monitor the operating status.

- Console printer is an optional device to copy information
displayed on the console display.

EI 4341 Machine Clocks

Machine clocks supply timing pulses that are used to
synchronize data and control information. The four machine
clocks, (PU clock, storage clock, refresh clock and channel
clock), are at card locations 01A-A1G2, K2, and H2. These
clock puises are then distributed throughout the machine. For
more information, see ''Clock Distribution,’ page 13 010 of
Volume 13.

EC 379604 05Dec80
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4341 PROCESSOR DATA FLOW DIAGRAM
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INSTRUCTION PROCESSOR

The instruction processor is on 01AA1D2, E2, and L2 through
U2 and 01AB1B2 through F2. It includes the following major

units:

« Control Storage Hardware

« ALU/Local Storage/Data Flow Registers

« Shift Circuits

« Storage Addressing and Update Registers

INSTRUCTICN PROCESSOR BLOCK DIAGRAM

To Channel <—

Microcode through
Support Bus
Adapter

Control
Section Control
Data y
Trap or Operation
ALU/ Addresses ———p4 Control
Local Storage/ Storage
and Data Flow Address Data Hardware
Registers >
A
\ Control
<+—Data——p] Words
. —
Microcode Gates to all parts of
\ Address the 4341 processor
Data hardware.
y
Shift Circuits
Storage
Addressing
and Update
Registers
A
Data
To/from Y
Channel €¢—p—
Data Buffer Addresses
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~ CONTROL STORAGE HARDWARE

Control storage hardware, on 01AB1B2 through F2, stores the
microcode and controls (with the aid of external registers), the
functional operations of the channels instruction processor,
and the main storage and controls hardware. The microcode
is loaded into the control storage array at initial microcode
load (IML). Trap and operation addresses are transferred
from all parts of the proccessor hardware to obtain the
microcode for controlling the hardware functions. The
Control storage hardware includes:

CONTROL STORAGE HARDWARE DATA FLOW DIAGRAM

Locations:01AB2 through F2

@ Microcode Scan-In Register

Control Storage Array
@ Control Register

@ Control Storage Address Register

E Contro! Storage Address Register Backup

E Save Register
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Register Bus Adapter
Microcode
Trap or Operation
Addresses
Bits 16-21 0
Fr om———-p
CSARBU
Trace
Control Array
Control Storage Address Storage
Address Register — Array e
(CSAR
31
7 21
- @ T =
C-Register H :
Bus Y H From
: Microcode" C-Register
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E Microcode Scan-In Register

The microcode scan-in register is an 8-byte register on
01AB1B2 through E2, two bytes per card. This register is
used only when you change or initial microcode load (IML)
the control storage array. The microcode enters the
microcode scan-in register through the support bus adapter
of the maintenance and support subsystem.

Control Storage Array

The control storage array, on 01AB1B2 through E2, is the
storage device for the microcode. This storage device can be
up to 64K bytes in size. It is loaded by the microcode.
scan-in register. Two bytes of data from each card of the
control storage array are transferred to the control register
when called out by the control storage address register.

E] Control Register

The control register (C-register) is an 8~byte register on
01AB1B2 through E2, two bytes per card. The C-register
reads eight bytes of microcode from the control storage array;
four of the eight bytes are transferred to the C-register bus.
These bytes are transferred to the C-register bus in the form
of a microinstruction that contains control data and a address.
The control data controls hardware functions. The address
specifies the next microinstruction to be fetched from the
control storage array unless an interrupt present.

@' Control Storage Address Register

The control storage address register (CSAR), on 01AB1F2, is
a 15-bit addressing register. The bits are numbered 7
through 21. This register contains the address of the next
4-byte microinstruction transferred to the control register bus.
The address can come from any part of the processor
hardware as a result of a trap or operation to be performed.
The address can also come from the control register bus and
the trap/BAL stack. An image of the addresses in CSAR is
stored in CSARBU for later use or to retry a control storage
operation.
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E Contro! Storage Adros: Regisier Backup

The control storage address regisier backup (CUARBU), on
01AB1F2, is a 15-bit addressing backup register. The bits
are numbered 7 through 21. This register contains the
address of the present microinstruction on the control register
bus. Bits 7 through 20 of the address transferred to the
CSARBU are from the CSAR; bit 21 is from the C-register
bus. The total content of CSARBU is passed to the save
register, but only the last six bits are passed to the trace
array.

E Save Register

The save register, a 15-bit buffer on 01AB1F2, loads the
trap/BAL stack and the high-order address byte for the trace
array. The bits are numbered 7 through 21. The save
register is loaded from the CSARBU. The last six bits are
loaded from bits 18-23 of the C-register bus, in the case of
a branch and link (BAL) microinstruction.

[G] Trap/Branch and Link Stack

The trap/branch and link stack, (trap/BAL), on 01AB1F2, is
an array that is two bytes wide and has seven address
locations. This array contains the return addresses for trap
and BAL microinstructions, three locations for trap addresses
and four for BAL addresses. The locations are loaded by the
save register when a trap or BAL interrupt occurs.

E Trace Array

The trace array, on 01AB1F2, is 18 bits wide by 32 address
locations deep. This array can hold a maximum of 32
microinstruction addresses. Each address location is set with
bits from the save register and the CSARBU with parity. The
trace array is used for error analysis. Its contents can be
inspected by the maintenance and support subsystem.
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ALU/LOCAL STORAGE/DATA FLOW . . . . DATA FLOW REGISTERS
REGISTERS @ Local Storage Address Decoder Ll__)] Arithmetic and Logic Unit

) ) The local storage address decoder, a set of decoding logic The arithmetic and logic unit (ALU), the hardware that The data flow registers are 8-byte registers, on 01AA1R2
This unit, on 01AA1Q2 through U2, moves and processes circuits on 01AA1Q2, decodes the addresses read into them performs the arithmetic and logical operations is on 01AA1R2 through U2, two bytes per card. The data flow registers
data as specified by the program. Storage data enters by microcode. The addresses are used to specify the address through U2, two bytes per card. Input to ALU is from the include the D-register, the A-register, the channel A-register,
through the shift circuits. Output data goes to the storage locations in local storage and the retry array. A-register, channel A-register, and B-register. The ALU the B-register, and the A/B assembler. The following is a

addressing and update registers, to the shift circuits, and to
the channel control section. The ALU/local storage/data
flow registers include:

output is to the Z-bus. description of their data flow:
The ALU performs binary, decimal, addition, and subtraction

operations. It also performs the logical AND, OR, and

exclusive OR functions. The ALU also detects bit and byte E Destination Register
|:|Local Storage i
e carry conditions. The destination register (D-register) receives data from the
Retry Array ALU and the retry array by the Z-bus. It also receives data
from the channel and storage through the byte shifter. The
@ Local Storage Address Decoder data is tra.nsferred to the:
ALU/LOCAL STORAGE/DATA FLOW REGISTERS DATA FLOW DIAGRAM + A-Register

@Arithmetic and Logic Unit Data « Channel A-Register

Locations: 01AA1Q2 through U2.

E Destination Register « B-Register

0 \ 7 « Local Storage
EA- Register 0 « Shift Controls
@ Channel A-Register « Channel Control Section
. Local
E B-Register @ Storage ——— E A-Register
m A/B Assembler The A-register is loaded from the D-register. The output is
From Byte Shifter ——— to the ALU or A/B assembler.
» | ' 7F @ Channel A-Register
0 7
The channel A-register is used only during channel
Destination \ Addresses operations. The input is from the D-register. The output is to
m - Local Storage Register E the ALU and the A/B assembler.
To:e External Registers
Local storage is an array, eight bytes wide and 128 address e Shift Controls @
locations deep, on 01AA1R2 through U2, two bytes per card. Data r » Channel Controls E B-Register
The array has eight sections, each section is 16 address > | ’ . .
locations deep. Two sections of local storage are for general Local The inputs to the B-register are from local storage, the
purpose registers, floating-point registers, trap/BAL save Data . Data R B Data ] 253::2: <+ D-register, and external registers. The output is to the ALU,
areas, and direct local storage work areas. The other six - Data From Decoder the A/B assembler, and the retry array.
sections are for channel functions. Local storage is 0 v 7 0 v Yy Vv {y 7 External Registers
addressed by the local storage address decoder. Input is m A/B Assembler
from the D-register. The output is to the B-register. Channel
A-Register A-Register B-Register Addresses The A/B assembler assembles the data from the A-register,
channel A-register, or B-register. This assembler sends the
Retry Array Data @ E Data contents of these registers to external registers, the bit
The retry array, 16 bytes wide and 32 address locations deep, A m — | 0 \ 70 7 shifter, the control register O, and the address adder.
is on 01AA1R2 through U2, four bytes per card. This array \} {V 0
has two sections, each section is eight bytes wide and 32 .
address locations deep. The retry array is used alternately by Data R Data R R Data Retry Array —
the instruction cycle. It stores the image of local storage v Da t; v
used by the instruction being executed. The data in the retry < < < 1F
array is used to retry error conditions. Input is from the
B-register, and the output is to the Z-bus. The retry array is ) 1 v >
addressed by the local storage address decoder. S @
A-Entry ¥ B-Entry > Loaded —
A/B Assembler by
Microcode
m £ e Control
lZ-RegisterI To: Register 0
° ?\r'jcti Shifter
Z-Bus ° ress
Data v r __* Adder v ¥ EC 379816 200¢t80 | PN 2676403 34 035d
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SHIFT CIRCUITS

The shift circuits, on 01AA1D2, E2, L2, and M2, enable the
instruction processor to transfer, receive, and shift data

among the storage hardware, the channel data buffer section,

and the ALU/local storage/data flow registers. It includes:

SHIFT CIRCUITS DATA FLOW DIAGRAM
Locations: 01AA1D2, E2, L2, and M2

Control Data

E\J Bit Shifter
Byte Shifter
Shift Controis

@ Instruction Buffer
E Instruction Buffer Backup

E M/Q Register
@ R4/L1 Shift Circuits

Controls
Data l Data

— |
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[ I | M/Q
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$findirect P
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[A] Bit Shifter

The bit shifter is a shifting network, on 01AA1D2 and E2,
four bytes per card. The bit shifter performs the following on
data being transferred through it:

« Shifts up to seven bit positions.
« Shifts left or right.
< Woraps or pads data bits.

controls Data passes from the A/B assembler,
through the bit shifter to the byte shifter or to the M/Q
register.

Byte Shifter

The byte shifter is a shifting network, on 01TAA1L2, that
performs the following functions on data transferred through
it:

The operns of the bit shifter are controlled by the shift

« Shifts up to seven byte positions.
- Shifts left or right.
«  Wraps or pads data bits.

The operations of the byte shifter are controlled by the shift
controls . Byte shifter inputs are from the:

. M/Q Register

« Bit Shifter

« Data Register

. Channel Data Buffer Section

¢ Instruction Buffer

The output of the byte shifter is to the:
- Data Register

« Destination Register (D-Register)
» Instruction Buffer

« Instruction Buffer Backup

« Channel Data Buffer Section

- External Register

[C] shift Controls

The shift controls, on 01AA1TM2, are three one-byte registers,
that include the shift indirect register (SIR), W1 and W2
registers. These registers receive and distribute shift controls
and length amounts for the bit shifter, the byte shifter, and
the M/Q register. The control data is received from the
destination register (D-register).

A : : ™ o . e N N : N AT -~
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@ Instruction Buffer

The instruction buffer is an 8-byte data buffer on 01AATL2.

It functions with the instruction buffer backup to receive and
pass the data and instructions between the storage
bidirectional bus and the byte shifter. Input is from the byte
shifter, the instruction buffer backup, and the storage
bidirectional bus. The output is always through the byte
shifter.

[ﬂ Instruction Buffer Backup

The instruction buffer backup (IBB) is a six-byte data buffer
on 01AA1L2. The IBB buffers the last six bytes of each
instruction being passed to the instruction buffer. Input to
IBB is from the storage bidirectional bus or the byte shifter.
The output always goes to the instruction buffer.

I:If:l M/Q Register

The M/Q register is a 8-byte register used during the
multiplying and dividing process. This register is on
O01AA1D2 and E2, four bytes per card. The M/Q register
receives data from the bit shifter and performs the muitiply
and divide operations as specified by the shift controls. The
data is passed through R4 and/or L1 shift circuits to obtain a
desired output. This output is then passed through the byte
shifter.

E] R4/L1 Shift Circuits

The R4/L1 shift circuits, on 01AA1L2, shift the contents of
the M/Q register right four bit positions (R4) and/or left one
bit position (L1), as specified by the shift controls. They are
used with the M/Q register in muitiply and divide operations.
The input and output are from and to the M/Q register.
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STORAGE ADDRESSING AND UPDATE
REGISTERS

The storage addressing and update registers generate,
update, and store addresses for the data and programs in
storage. These registers and circuits are on 01AATN2.
Address data to obtain the addresses comes from the A/B
assembler and microcode. These addresses are passed to
the main storage address register (MSAR) of the storage
hardware. The storage addressing and update registers
include:

@ G-Register
Address Adder

@ Storage Address Register 1

@ Storage Address Register 2

E Channel Storage Address Register
E Translate Storage Address Register
@ Update Circuits +2/4 and +8/16
E Instruction Counter

m Instruction Counter Backup

Storage Address Backup

E R9 Shifter
Control Register 0

@ Match Circuit

@ G-Register

The G-register, on 01AA1N2, is a four-byte address register
that contains the preceding storage address plus the
displacement for the next storage address. The G-register
receives input from the storage address bus and microcode.
The output is always to the address adder.

Address Adder

The address adder, on 01AA1N2, is the logic that calculates
and updates addresses to form the next storage address.
Input is from the:

o G-Register
« A/B Assembler
« Microcode

The output is to the:
« Storage Address Register 1
« Storage Address Register 2
« Channel Storage Address Register
. Storage Address Bus

STORAGE ADDRESSING AND UPDATE REGISTERS DATA FLOW DIAGRAM

Address
Displacement

Locations: O1AAIN2

Addresses

0 | 3 From
A/B Assembler
m G-Register |
Addresses Microcode
l |

ddress
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=
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; Circuit 1 | ) Addresses ¥

Address
Adder
oy [H]{
Instruction Addresses Addresses
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0 l 2 0 2 |o 2 0o | 2
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Backup
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Addresses Addresses
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external Aj 1
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o Y 2

Storage
Address
Backup
Register

E R9 Register
Addresses Addresses

>
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E:] Storage Address Register 1

The storage address register 1 (SAR1), on 01AATN2, contains
the storage address of the first operand, that is transferred
from the address adder. The content of SAR1 is transferred
to the main storage address register (MSAR) by the storage
address bus. SAR1 also sets the instruction counter.

@ Storage Address Register 2

The storage address register 2 (SAR2), on 01AA1N2, contains
the storage address of the second operand, that is transferred
from the address adder. The content of SAR2 is transferred
to the main storage address register (MSAR) by the storage
address bus.

L——— Addresses
To MSAR

E Channel Storage Address Register

The channel storage address register (CHSAR), on 01AA1TN2,
contains the main storage addresses for use during channel
operations. The addresses are received from the address
adder. Its content CHSAR is transferred to the main storage
address register (MSAR) by the storage address bus.

E Translate Storage Address Register

The translate storage address register (XSAR), on 01AA1TN2,
aids the address translation process of the channel and
instruction processor DLATs when an address translation is
not found. XSAR is loaded by the address adder. Its output
is transferred to the main storage address register (MSAR) by
the storage address bus.

[G] update Circuits +2/4 and +8/16

The update circuits +2/4 and +8/16, on 01AA1TN2, increment
the instruction addresses in the instruction counter. The
+8/16 circuits are used during initial selection of a set of

( ( € C C CC

instructions from storage. The +2/4 circuits are used to
increase the instruction addresses when in a sequential mode
of operation. The address is then put back in the instruction
counter. The addresses are also passed to the MSAR by the
storage address bus.

E Instruction Counter

The instruction counter, on 01AA1TN2, contains the address of
the next instruction fetched from storage. It is first set by
SAR1 and is then updated by two or four as the instruction
sequence continues. The content of the instruction counter is
gated to any of the following:

« +2/4 Update Circuit

« +8/16 Update Circuit

« Instruction Counter Backup
« External Registers

[ﬂ Instruction Counter Backup

The instruction counter backup (ICBU), on 01AA1N2, receives
the contents of the instruction counter before the instruction
counter is updated. The address in the ICBU can be used for
instruction retry. The address is transferred to the external
bus for microcode use.

Storage Address Backup Register

The storage address backup register, on 01AATN2, contains
the address used to obtain a virtual to real address translation
after a DLAT miss is received. The content of the storage
address backup register is also used during retry mode. The
input/output is between the storage address bus.

[K] Ro shifter

The R9 shifter, a logical shifting network on 01AA1TN2,
supports the storage hardware to obtain the translation of an
address not found in the DLATs. When a DLAT miss occurs,
the R9 shifter shifts the bit positions of the address from the
storage address backup register. The address is then
transferred to MSAR by the storage address bus.

Control Register 0

The control register O is a three-bit register on 01AATN2. It
specifies the segment and page size of data being transfer
from a storage device to the BSM. Control register received
input from the A/B assembler. The content is interpreted by
microcode.

@ Match Circuit

The match circuit, on 01AA1TN2, acts on a match of the
addresses between the instruction counter and the addresses
sent to storage. When a match occurs, the match circuit
causes a operator-specified action to occur.

EC 379816 200ct80 | PN 2676403
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MAIN STORAGE AND CONTROLS

The main storage and controls, on 01AB1G2 through U2, and

01AC1B2 through U2, include:

« High-Speed Buffer Section

« Main Storage Section

. Storage Addresses and Controls Section

MAIN STORAGE AND CONTROLS BLOCK DIAGRAM
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HIGH-SPEED BUFFER SECTION

The high-speed buffer section, on 01AB1M2 through Q2, S2,
and T2. decreases the storage access time for programs and
data. The output is transferred among the basic storage
module (BSM), the instruction processor, or the channel
hardware. The addresses and controls are from the storage
addresses and controls section. Input is from the BSM and
the storage bidirectional bus. The high-speed buffer section
includes:

HIGH-SPEED BUFFER SECTION DATA FLOW DIAGRAM

Locations: 01AB1M2-Q2, S2 and T2

To Key Stack and DLAT «€——

Storage Bidirectional Bus

@ Swap Buffer

The swap buffer is a temporary storage device, on 01AB1S2
and T2. When data in a HSB block has changed (and the
block location is to be used), the block must be returned to
the BSM. The swap buffer holds a HSB block and transfers
it to the BSM. The channel hardware can also directly use
the swap buffer when storing data in the BSM. All data
entering the swap buffer first goes through the data register.

[A] High-sSpeed Buffer Dats — “ [B] Retry stack
Data Reai Byte 0 15 The retry stack, on 01AB1M2 through Q2, two bytes per
B ata Register 0 . 0 card, is a storage array. It stores the image of HSB
S Buff D doubleword locations before they are changed. The real
@ wap Butter m 1 1 « address and R/W flags, (associated with the doubleword
Retry Stack location to be changed), are also stored. Part of the real
[D] Ret stec 2 High-Speed 2 < address is from the DLAT real address register, and the other
Buffer et part is from MSAR. When an error occurs during a storing
3 (HSB) 3 « . operation, the retry stack supplies:
Iy From MSAR, Bits 13-20 ] ) .
. From the 4 4 - « The address associated with the doubleword location that
m High-Speed Buffer BSM was changed during the error.
5 5 .
The high-speed buffer (HSB), on 01AB1M2 through Q2, is “ « The doubleword as it was before the error occurred.
the storage area for the most recently used programs and 6 6 L. . R fl for th tion that in effect wh
data. The HSB is 16 bytes wide by 1024 locations deep, 3‘: . rr/o‘ivoczﬂfreg' © operation. that ware In effect when
(each location contains two doublewords), and has eight 7 7 <« ’
sections that contain two 32-block segments. Each block The above data is used to retry the storage operation. Data
contains eight doublewords. ) . enters and leaves the retry stack by the data register.
The eight sections of the HSB are addressed by MSAR bits -
13-17, and either MSAR bits 18-20 (during 8- and 64-byte From Key From HSBD for
modes), or MSAR bits 18 and 19 (for 16-byte transfer mode), Stack Data Selection
Data is read out of the HSB at 8-, 16-, or 64-byte transfers Y
to the data register. Data is written to the HSB from the -
storage bidirectional bus (8-byte transfers) or the data Data Register
register (8- or 16-byte transfers). Byte 0 63
Data Data
Data Register
[
The data register is an 64-byte register that transfers data Byte 0 ] 15 Byte 0 ‘ 7
to/from storage, channel or the instruction processor
hardware. The data register is on 01AB1M2 through Q2, 16
bytes per card. The data transferred from the data register is @ gz?? er @ 2:‘;21 ;;g?egtp{e:?zl er
selected by the high-speed buffer directory (HSBD) through Register
the address compare circuit.
Input is from the:
« High-Speed Buffer (64-byte transfers) Data
« Storage Bidirectional Bus (8-byte transfers) >
« BSM (8- or 16-byte transfers)
+ Key Stack (2-byte transfers) e i po---m—-- 4
]
« Retry Stack (8-byte transfers) i
Output is to the: To: the BSM
+ High-Speed Buffer (16-byte transfers) €
« Storage Bidirectional Bus (8- or 16-byte transfers)
« Swap Buffer (16-byte transfers)
« Retry Stack (8-byte transfers) Model Group 2
« BSM (16-byte transfers)
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MAIN STORAGE SECTION

The main storage section is the area of the storage hardware
where programming and customer data is stored. The
storage space has auxiliary and user storage. The main
storage section is on 01AB1S2, T2, and U2; 01AC1B2
through U2.

Note: Card 01AB1K2, also part of the storage group,
contains control logic not described in this section.

The data is loaded during initial program load (IPL) or an
1/0 operation. The main storage is addressed by the storage
address and controls section and includes:

@ Basic Storage Module

Error-Correction and Bit-Generation Unit

MAIN STORAGE SECTION DATA FLOW DIAGRAM
Locations: 01AB1S2, T2, and 01AC1B2 through U2.

The number of cards plugged in positions B2 through U2 of
the C1 board are affected by storage size and the power
group code of the machine.

m Basic Storage Module

The basic storage module (BSM) is machine storage for the
4341 processor. The standard size of storage space is two
megabytes. Storage space may be larger depending on the
optional sizes available for a particular 4341 model and the
customers selection.

Card locations 01AC1D2 through U2 are reserved for the
BSM (storage array cards). The number of cards that occupy
positions D2 through U2 are affected by the storage size and
the power group code of the machine. For specific card
locations, go to Vo/lume 13, section 14, Service Aids, page
14 105, and see ''Storage Array Cards Location Chart."

The BSM operates on 16-byte data intervals. All data is
transferred to the BSM through the data register before being
processed. All data to and from the BSM is transferred
through the error-correction and bit-generation unit. The
BSM can be addressed by the DLAT real address register, the
real address register 1, the real address register 2, or the
MSAR bits 13 through 17.

Error-Correction and Bit-Generation Unit

The error-correction and bit-generation unit, on 01AB1S2
and T2, is the storage hardware that:

Address . .
-Main Storage Address Register . Detects single and double-bit errors.
Address » Corrects single-bit errors.
DLAT Real Address Register ) )
- Signals the storage hardware to automatically retry the
Address fetch operation during a HSB load when a double-bit error
From Real Address is detected.
Register 1 or 2
« Causes a machine check on double-bit errors other than a
HSB load.
Basic Storage « Causes a machine check on a unsuccessful retry.
?gg:;e All data entering or leaving the BSM must first go through
the error-correction and bit-generation unit. The input to the

]

Data

=31

Error-Correction
and Bit-
Generation Unit

F‘
From ‘ D;‘t-’;

Swap Buffer Register

To Data Register

error-correction and bit-generation unit is from the data
register, the swap buffer, or the BSM. The output is to the
BSM or the data register.

Model Group 2
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STORAGE ADDRESSES AND CONTROLS
SECTION

The storage addresses and controls section, on 01AB1G2
through K2, is the storage hardware that:

« Addresses the BSM and the HSB
« Translates addresses

« Determines if the requested programs or data is in the
HSB

« Compares and stores storage keys.

The storage address and controls section also starts other
operations for obtaining addresses, address transiations, data,
and programs as requested by the instruction processor and
channel 1/0. The addresses to this section are obtained from
the storage address bus of the instruction processor. The
storage keys and relative status are obtained on the storage
bidirectional bus. The microcode also aids in selecting the
correct addresses. This section includes:

Main Storage Address Register

Channel and Instruction Processor DLATs
High-Speed Buffer Directory

Address Cbmpare Circuit

Real Address Registers 1 and 2

DLAT Real Address Register

Key Stack

EEERERERR

Key Compare Circuit

E Main Storage Address Register

The main storage address register (MSAR), a 24-bit
addressing register on 01AB1H2, is the main addressing
component for the storage address control section. This
register is loaded with a virtual or real address from the
storage address bus. If the MSAR is loaded with a real
address, this address is gated to the DLAT real address
register, and a part of the address addresses the HSBD. If a
virtual address is loaded into the MSAR, this address
addresses the HSBD and the channel/instruction processor
DLATs for an address translation. The MSAR addresses the
HSB to obtain the correct HSB block and doubleword being
requested by the instruction processor or channel hardware.
If the page being addressed is not found in the HSB, the

main storage address register addresses the BSM. -

Channel and Instruction Processor DLATs

The channel and instruction processor directory lookaside
tables (DLATSs), on 01AB1J2, are two storage hardware units
for virtual-to-real address translation and key checking. The
channel DLATs are used in VSE mode for channel operations.
The instruction processor DLATs are used in VSE or 370
mode for processor operations. The channel/instruction

el a N
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STORAGE ADDRESSES AND CONTROLS SECTION DATA FLOW DIAGRAM
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processor DLATSs are loaded with translated storage
addresses, storage keys, and status from MSAR, auxiliary
storage and/or the storage bidirectional bus. The DLATSs are
addressed by MSAR bits 8 through 12. The microcode
identifies DLATs to be used. The real address found for a
virtual address translation is gated to the DLAT real address
register and the address compare circuit. The DLATSs are
also used for real-to-real address translations where
addresses and storage keys are checked. The storage keys
for the real or virtual addresses are gated to the key compare
circuit and are compared with the PSW key. See ''Storage
Addresses and Controls Section Data Flow Diagram."

@ High-Speed Buffer Directory

The high-speed buffer directory (HSBD), on 01AB1K2,
contains addresses to locate the section of the HSB being

ah //‘W\ //A\\
v/ o/ s/

N

9

addressed by MSAR. The HSBD has eight sections, one for
each section of the HSB. The HSBD contains information to
indicate:

« The HSB block that was least recently used (LRU)

« The data in the HSB that has bad parity

« The data in the HSB that was changed

« The section of the HSB that is being addressed by the
MSAR.

The HSBD is loaded from the DLAT real address register.
It is addressed by MSAR bits 13 through 17, which select a
set of eight addresses. Each address points to a different
section of the HSB. The eight addresses are gated to the
address compare circuit; also four addresses (0-3) are gated
to real address register 1, the other four addresses (4~7) are
gated to real address register 2. The HSBD address that
compares with the address from the DLATs selects the data
in the data register being addressed by MSAR.

@ Address Compare Circuit

The address compare circuit, on 01AB1K2, is the logical
network that compares eight addresses from the HSBD with
one from the DLATs. If one of the HSBD addresses matches
the address from the DLATSs, the output of the address
compare circuits selects the doubleword(s) in the data register
being addressed by MSAR. If there is no match, the address
compare circuit selects the least recently used (LRU) address
of the eight addresses gated from the HSBD. This address
specifies the section in the HSB to store the needed page of
data.

@ Real Address Registers 1 and 2

Real address registers 1 and 2, 12-bit address registers on
01AB1K2, specify the BSM location to store a HSB block
transferred from the swap buffer. ,Real address register 1
obtains its input from locations 0-3 of the HSBD; real
address register 2 obtains its input from locations 4-7 of the
HSBD. The output of both registers addresses the BSM to
specify the locations to store data.

[F] DLAT Real Address Register

The DLAT real address register, a 12-bit address register on
01AB1K2, specifies 2K pages of the BSM data. DLAT real
address register is loaded with real addresses by MSAR or
the DLATs.

The output is used to:

» Load the HSBD.
. Address the key stack for reading or storing a key.

. Load the retry stack with part of the real address for the
HSB doubleword stored in the swap buffer.

"+ Address the BSM for data when the address compare

circuit does not obtain a HSBD match.

@ Key Stack

The key stack is an array, seven-bits wide and up to 4196
locations (depending on the machine storage size). It is on
01AB1G2. The key stack stores the key and key relative
status for each 2K page of the BSM storage space. The key
stack is loaded by the storage bidirectional bus and is
addressed by DLAT real address register. The key gated out
is compared in the key compare circuit with the instruction
processor PSW key. See ''Storage Addresses and Controls
Section Data Flow Diagram." On key read instructions, the
key is read into the data register.

E Key Compare Circuit

The key compare circuit, on 01AB1G2, is the logical network
that compares the instruction processor PSW key with the
keys from the DLATs or the key stack. The result of the
compare is a control signal used by the storage hardware to
determine if it can read from or write to the section of
storage being addressed.

Model Group 2
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CHANNEL HARDWARE

The channel hardware, on 01AA1B2, C2, D2, E2 and
01AA2D2, E2, F2, Q2, R2, and S2, includes:

Board A1
« Interface Adapter Section : 77272277, LY IIIIIII77 77777/
' FRAME 01 (Front View) W/ % T /
« Interface Controlier Section i sz
« Channel Data Buffer Section E%E Ol 0O :
« Channel Control Section E/ ; N /
:?;
A
h
4 m/
ﬂ/ﬁ 0O
CHANNEL HARDWARE BLOCK DIAGRAM ‘ %;
+7) ¢ T /
Eé; :
P 7 0| 2 :
o \//@ & s col b2 E2 7
370/Interface 1/0 Tags Tags and § TN G 7
and Data Control Control 'ii <\ \Q\ 7 .72
5 > Data Channel Data ‘\l;f:\l\{‘\\]ﬂ\\\r;// Gate A1
4 Interface <P Interface > Control < A e -
3——————23 Adpters <> Controller Section S \il{p\ ml ‘{m ea)
2e—d Section s Section !i'j»\‘- AN o — :
el -—p < AN it I
(; — i o ” i T /// | - Channel Data Buffer
Al ,/// ___—T Locations: D2, E2
A 1 | ; ;\jl | “f it a) — g—-—-——lFlF-HU Interface Controller
Data ‘S | ) d’U 97/ ; T P Location: B2
s ! / ! ; i I Channel Control
To Local Y ‘ “L ¥4 4 i 8 — 1§ O 1. Location: C2
Channel Y WZ _________ oH N - oW --H
Adapter From
Channel Buffer Addresses Instruction
Data < Processor
Buffer
Section Board A2
AR 1
E éEC Ci|C 9 Eéc cllc
" ||
Aalala % QA Alla
Data Bidirectional Bus AZAN NN ‘%
%% 7 AN IN|iN
to/from Instruction 247 MMM % v%N I
Processor e E|[E] é : Z EllE|lE ’
2% %A %%.2:52%7% %7
:é : %%%; a7 7
"
Eé 2 14 o é / E é1 3|ls ¥A ?
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Interface Adapter
Locations: D2, E2, F2,Q2, R2,S2

EC 379599 14May80| PN 5666298
34 075

© IBM Corp. 1979 1of5b




INTERFACE ADAPTER SECTION

The interface adapter section is the channel hardware that
supplies the logic and registers to control the movement of
data between the standard 370/Interface and the interface
controller section. Each channel has an interface adapter (see
the Interface Adapter Section Data Flow Diagram. The
interface adaptars are on 01AA2D2, E2, F2, Q2, R2, and S2.
The interface adapters have an interface with the 1/0 control
units and a data/control link to the interface controller
section. Each interface adapter includes:

@ Interface Adapter Control Logic
Tag Control Logic
Data-In Register

@ Data-Out Register

INTERFACE ADAPTER SECTION DATA FLOW DIAGRAM

Locations: 01AA2, D2, E2, F2, Q2, R2, and S2
Note: Each channel has a card containing one
set of this hardware.

|nterface Adapter Control Logic

The interface adapter control logic controls, synchronizes, and
parity checks all data moved between the standard
370/Interface and the interface controller section. It is on
01AA2D2, E2, F2, 2, R2, and S2; one set of the logic per
card per channei. The control lines to the interface adapter
control logic are controlled by the multipie decision maker
(MDM) during sequence count mode. During data mode, the
control lines are controlied by the interface controller section.
All data and controls transferred on the bidirectional
data/control bus are parity checked by the interface adapter
control logic. The control logic also communicates with the
1/0 control units through the tag logic circuits. (See
Interface Adapter Section Data Flow Diagram.)

«—Data

Tags From /0 Control
r---1—< l » Units
] ]
] 1)
' oYy 70 V7
i [c]
! |Byte-0|Byte-1}Data-In
H Register
A
Bidirectional Bus to/from : | |
Interface Controller Section : :
< » ] ]
E Data oriTags |
i
L]
i Data 0V 7
A
! Data-0ut
S —— E : Register
Interface Ly
Tags and Adapter H i L To 1/0 Control
Controls Control ! Units
to/from Logic i
Interface Inbound Tags!
Controller < 4 Tag —
C—— Logic Tags to/from
Outbound Tags 1/0 Control Units
> b
e P T S N T S N S T
Y S N "/ N / N L ' A {\\; e ‘\\ \\ /‘

Tag Logic

The tag logic handles all inbound and outbound tag lines
between the interface adapter control logic and the |/O
control unit. This logic is on 01AA2D2, E2, F2, Q2, R2, and
S2; one set of the logic per card per channel. In data mode,
the control lines are controlled by the interface controlier
section. In sequence count mode, the outbound tags ars
controlled by MDM through the interface controlier section.
The tag control logic is used by the interface controller
section to synchronize the flow of data to and from the 1/0
control units.

Data-in Register

The data-in register is a two-byte buffer that buffers the data
and controls gated to the bidirectionai data/control bus. It is
on 01AA2D2, E2, F2, Q2, R2, and S2; one register per card
per channel. The data-in register receives data and tags from
the |/O controi units . Tags are also received in the byte-0
position from the tag logic circuits. (See /nterface Adapter
Section Data Flow Diagram. The data and tags from the
data-in register are transferred to one of the channel data
registers located in the interface controller section.

@ Data-Out Register

The data-out register is a one-byte buffer that buffers the
data from a channel to an |/O control unit. It is located on
01AA2D2, E2, F2, Q2, R2, and S2; one register per card per
channel. This register receives data from a channel data
register, located in the interface controller section. Data from
the data-out register is gated to an 1/0 control unit.
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INTERFACE CONTROLLER SECTION

The interface controller section, on 01AA1B2, controls the
movement of data between the channel data buffer and the
interface adapter (from the 1/0 devices). It sends and
receives control codes between the multiple decision maker
{MDM) and the interface adapters. The interface controller
section temporarily stores the data for each channel as the
data is moved between the channel data buffer and the
interface adapters. This section includes:

[I__\] Channel Interface Control Logic
Channel Data Register

€ C «(

INTERFACE CONTROLLER SECTION DATA FLOW DIAGRAM

Location: 01AA1B2

From Multip!

« ¢ ¢ ¢ C (¢

@Channal Interface Control Logic
The channel interface control logic, on 01AA1B2, has a set
logic circuits for each channel:

« Supplies the communication link, by control buses,
between the interface adapter and MDM.

« Controls data transfers with the channel data buffer
(CDB).

« Communicates with the interface adapters through control
lines and a bidirectional bus.

Control Lines
From Interface

Control Buses

Decision Maker

(Common to All Channels)

Data Data
From Channel Channel
Data Buffer Interface
(Common to All oY192§y394¢¥5 @ Control Logic
Channels) [o-em—————
Channel Data! Used ! (One per Channel)
Register tonly by !}
: (One per CH18 2 Data
channel) ! ! ?
- d
oj1J12(3}|4]5
Data §¥ Yy ¢ * * Data —s»Tags
To Channel

Adapter
(One per Channel)

Control Lines

To Interface

Data Buffer,
(Common to All
Channels)

Data and Tags

Adapter
(One per Channel)

To Multiple <=
Decision

Maker

(Common to All Channels)

To/from Interface

Adapter
(One per Channel)

The channel interface control logic operates in sequence
count mode and in data mode. In sequence count mode the
channel interface control logic:

« Interprets the control codes from MDM.

. Passes control data between the interface adapter and
MDM.

In data mode, the channel interface control logic:

. Makes request to MDM for data transfers with the
channel data buffer.

. Controls the communication over the standard
370/ Interface.

. Controls the data transfers between the 1/0 and the
channel data buffer through the channel data register.

Channel Data Register

The channel data register transfers data between the channel
data buffer and the interface adapters. There is one channel
data register for each channe! on 01AA1B2. The channel
data register for channels 3, 4, and 5, is four bytes in size;
for channels 1 and 2 the channel data register is six bytes in
size. Each channel has a bidirectional bus to communicate
to/from the interface adapter section for tags and data. Data
enters the data register from either tha data buffer
channel-out register or an interface adapter data-in register.
Datea leaves the channel data register through either the data
buffer channel-in register or an interface adapter data-out
register.
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CHANNEL DATA BUFFER SECTION

The channel data buffer section, on 01AA1C2, D2, and E2,
transfers data between the main storage section and the |/0
devices. The channel data buffer section includes:

E] Channe! Data Buffer
E] Channel-in and Channel-Out Registers
Data Buffer Data Register

Storage Data Buffer Address Register

Data Length Counter

CHANNEL DATA BUFFER SECTION DATA FLOW DIAGRAM

Locations: 01AAIC2, D2, and E2

Data

From One of the Six
Channel Data Registers of the
Interface Controller Section

15
Channeli-in -
! Register _J

@Channel Data Buffer

The channel data buffer (CDB) siores the data being
transferred between the main storage section and a channsl
data register located in the interface controller section. CDB
has two array cards: one on 0TAATEZ2 for even bytes and the
other on 01AA1DZ for odd bytes. The channel data buffer
has six sections, one for each channel. Each section can holid
up to 258 bytes. Date enters CDB from either the channei~in
register or the data buffer data register. Data leaves CDB by
either the channel-out register or the data buffer data
register. The CDB is addressed by the storage data buffer
address register (SDBAR) for data transfers with the main
storage section, and by bytes 3 and 3'(3 prime} of the
channel control array register 2 (CCAR 2) for data transfers
with a channel data register, located in the interface controller
section. See Channel Data Buffer Section Data Flow
Diagram and the 43471 Processor Data Flow Diagram.

Loaded by
Microcode

Data Storage Data Buffer {One per Channel)
Y Address Register
Data
o¥y VY vy ilw
0 Addresses I<——
------------------ b Addresses From Channel
1 4¢———————— Control Array
Channel
Data Loaded by
A - Buffer =-—eeemecee-- @ i Chanr.\el Hardware
or Microcode
3 Data
--------------------------- Length E
Counter '
Yy
L———— To Storage Controls
5
Data ’ Data

I I EEEL ]

Data Buffer Data Register @

0 15

Channel-0ut
Register

Channel-In and Channel-Out Registers

The channel-in and channel-out registers are two-byte
registers that transfer data between |/O devices and the
channel data buffer. They are on 01AA1D2 and E2, one byte
per card. Byte O (the even byte) of these registers is on the
the even array card of the CDB. Byte 1 (the odd byte) is on
the odd array card of the CDB. Data enters the channel-in
register through the interface controiler and is written into the
CDB. Data enters the channel-out register from the CDB and
is transferred to the interface controller.

Data Buffer Data Register

The data buffer data register (DBDR], an eight-byte register,
transfers data between the main storage section and the
channel data buffer (CDB). DBDR is on 01AA1D2 and E2,
four bytes per card. It has a direct data path to the byte
shifter by a bidirectional bus. Data transferred between
DBDR and the mzin storage saction is aligned by the byte
shifter if needed.

Storage Data Buffer Address Register

The storage data buffer address register (SDBAR), a one-byte
register on 01AA1C2, specifies CDB doubleword locations
when making data transfers with storage. Each channel has a
SDBAR. Each SDBAR addresses a different section of the
CDB. These registers are loaded by microcode through the
destination (D) register of the instruction processor.

E Data Length Counter

The data length counter, a one-byte counter on 01AA1C2,
keeps track of data transfers between the main storage
section and the CDB. It is loaded by microcode or the
channel hardware; as determined by the number of bytes to
be transferred during a data trap. The count put into the
counter is always equal to the number of bytes to be
transferred. The storage hardware uses the count in the data
length with the address in the channel storage address
register to calculate the starting and ending addresses for all
data transfers with the channel.

0 63 —» To One of the Six EC 379599 14May80 PN 5666298
Data Data Channel Data Registers 34 090
> » to/from Main Storage of the Interface 40f5
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CHANNEL CONTROL SECTION

The channel control section, on 01AA1C2, controls and keeps
track of all channel operations, such as:

«  What steps remain in @ach channei operation.

« The operation done next by each channsi.

» The order and frequency each channel is serviced by the
CDB.

The control data comes from the channel hardware or
microcode through the destination register (D-Register). This
section includes:

CHANNEL CONTROL SECTION DATA FLOW DIAGRAM

Locations: Q1AA1(2

« C ¢ ¢ C C

E Channel Control Array
Channel Control Array Register 1
EJJ Channe! Control Array Register 2

Sync Registers
E Siot Rotor

E Multiple Decision Maker
[_-(-i] Command Register
[E Asynchronous Command Register
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E‘:\] Channel Contro! Array

The channel control array (CCA), on 01AA1C2, stores the
control data used by the channel hardware and microcode to
conirol the channel operations. CCA operates in data mode
and in sequence count mode. In data mode, one halfword
combination is addressable. In sequence count mode, several
haifword combinations are addressable. The CCA has six
sections, one for each channel. The slot rotor determines the
section of CCA to be addressed. CCA is first loaded by the
channel hardware or microcode through the sync registers.
Data entering CCA goes through the channel control array
register 2 (CCAR2). Control data from CCA is to the channel
control array register 1 (CCAR1).

Channel Control Array Register 1

The channel control array register 1(CCAR1), a four-byte
register on 01AA1C2, holds CCA control data for inspection
by MDM, and then returns the data to CCA. The control data

is returned to CCA through CCAR2. Byte 3 of CCAR1 is
changed into two bytes {bytes 3 and 3') and the extra byte is
placed in the 3’ byte position of CCAR2.

Channel Control Array Register 2

The channel control array register 2 {CCAR2), a four-byte
register on 01AA1C2, transfers control data into CCA. The
control data in CCAR2 can be updated or changed by the
channel hardware or microcode as it is stored in CCA.
Microcode loads new controi data into CCAR2 through the
sync registers. Bytes 3 and 3° of CCAR2 are used as
addresses to specify locations in the channei data buffer.

Svnc Registers

The sync registers, one-byte registers on 01AA1C2, transfer
control data tc CCAR2. These registers supply a control data
link between the microcode and the channel hardware. The
two sync registers are sync O and sync 1; see Channe/
Control Section Data Flow Diagram. They are loaded by
microcode or the channel hardware.

E] Slot Rotor

The slot rotor is logic circuits, on 01AA1C2, that permit all
channels to share, in a set sequence, the circuits that are
common to all channels. The slot rotor and the channel clock
pulses supply the timing and gating necessary for each
channel to use the common circuits and units of the channel
hardware. The sequence that each channel may use the
common circuits and units is preset in the slot rotor hardware.

( C C C C C C C C(

[EI Multiple Decision Maker

The multiple decision maker (MDM), on 01AA1C2, is the
channel hardware controller. The MDM inspects the control
data transferred from CCA, the command registers, and from
the interface controller before diracting channel operations.
The multiple decision maker also directs the interface adapter
to activate or de-activate specific 370/Interface tag lines
during initial selection and status handling.

@ Command Registers

The command registers, one-byts registers on 01AA1C2,
transfer channel commands to MDM. Each channe! has a
separate command register that is loaded by microcode to
inform the channel hardware of what the channei should be
doing. The contents is inspected by MDM.

E Asynchronous Command Register

The asynchronous command register, @ one-byte register on
01AA1C2, transfers channal commands to MDM. The
asynchronous command register is shared by ali channels. it

is loaded by microcode with commands that start , stop, or
change an cperation for a channel. The content is inspected
by MDM.
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MAINTENANCE AND SUPPORT SUBSYSTEM

The hardware of the maintenance and support subsystem

(MSS) is on 01AA2 K4, L2, M2, N2, P2 and 01AB2 C2

through M2*, R2, S2, T2, U2. .
The MSS includes: FRAME 01 (Front View)

« Support Processor

« Diskette Drive Adapter

« Device Cluster Adapter

« Power Controller Adapter
« Local Channel Adapter

« ¢ ¢

C € (

« Support Bus Adapter
« Support Control Logic Adapter Gate A
« Remote Support Facility &
e o)
—
Maintenance Procedure .
1
. . . . . -1
- Diagnostic tests detect and isolate 4341 Processor failures: [
i 1
- MSS diagnostics contained in the support processor ) T § n{}
read-only storage (SP ROS) and on the functional \\P/H__--::_ M fd-_-_____ 0 W ____°
diskette are automatically invoked during IML or
re-IML sequences, and when you power on the
support processor.
- More tests for the MSS are available on the DIAG4 Board A2 Board B2
diagnostic diskette. JLITITT4LTE TS 7 g
S,
« MSS failures that occur during normal customer operations ] ’
are logged, when possibie, for analysis. E\ O
O i
0
7 7
O
LilM NjlP BCDEFGHJ»KLM RII SilT
Ll L grrs

Local Channel Adapter
Locations: M2, N2, P2

RSF Adapter
Locations: B4, K4, L2

* Support Processor Storage

(64-KB card) L2 only
(32-KB card) L2 and M2

© IBM Corp. 1979, 1980, 1981

Power Controller Adapter
Locations: C2, D2, E2

Support Control Logic Adapter
Location: F2

Support Bus Adapter
Location: G2

Support Processor
Locations: H2, J2, K2

Support Processor Storage
Locations: L2, M2 *

Device Cluster Adapter
Locations: R2, S2

Diskette Drive Adapter
Location: T2, U2

C
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MAINTENANCE AND SUPPORT SUBSYSTEM BLOCK DIAGRAM

Display
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(Standard)
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SUPPORT PROCESSOR

The support processor (SP) is an interrupt-driven controller,
with eight leveis of interrupts. For interrupt descriptions, see
""Support Processor interrupts," page 34 120. The SP is on
01AB2H2, J2, and K2. The support processor communicates
with devices and the remainder of the 4341 processor
through seven adapters. See ''Maintenance and Support
Subsystem Block Diagram," page 34 110. Data and
commands are transferred on the support processor bus
between the SP and the adapters. Transfer of data and
commands is executed in either normal |/0O mode or in burst
transfer mode. The data is transferred in either byte mode or
halfword mode, depending on the operation.

SUPPGRT PROCESSOR DATA FLOW DIAGRAM

Support Processor
Storage
G1AB2L2 and M2*

T<—D at a—>l

Support
Processor
01AB2,H2,J2,K2

Support Processor Bus

111

Device Diskette Support
Cluster Drive Bus
Adapter Adapter Adapter

Support Processor Storage

01AB2

Power
Controller

Adapter

l
|

Support
Control
Logic

Adapter

The support processor storage is 64K bytes, and is on 01AB2

L2 and M2*. The basic maintenance and support subsystem
diagnostics and bootstrap routines are in the support

processor, 2KB, read-only storage {ROS) at address locations

X'1000" to X'17FF'. The remaining 62 KB of SP storage are
read/write storage that contains resident routines, tables,
adapter common adapter codes (CACs), and a transient area
for application routines. The data in the read/write storage
area is loaded from a diskette when called by other routines.

* Support Processor Storage

(64-KB card) L2 only
(32-KB card) L2 and M2

(

01AA2

V2

v3

us4

T2

(

Board-to-Board
i—Connect ion

Support Processor Bus

11

Local
Channel
Adapter

Remote
Support
Facility

Support Processor Bus

The support processor bus is two bytes wide. The bytes are
identified as byte O and byte 1. Each byte has eight lines plus
parity.

The SP bus enables the support processor to
communicate, monitor, and control the functions of the
attached adapters and devices. The SP bus also enables the
support processor to monitor and respond to conditions of
the 4341 Processor environment. The internal prewired
address(es) of the adapters attached to the SP bus are:

Adapter  Address(es) Interrupt Level

DDA 11 5
DCA 02,0A12,1A 4
SCL 17 0
PCA 85 0
SBA 87 1
LCA 25 2
RSF 24 3

The support processor transfers adapter addresses,
adapter commands, burst mode commands, and data on the
SP bus to the adapters during I/O operations. The SP bus is
controlled by the SP when transferring information and data
during operations. The SP bus is controlled by the adapters
in read operations for transfers of burst mode commands and
data.
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Support Processor interrupts

The support processor has eight levels of interrupts (0 to 7).
See "Interrupt Table'', and "Interrupt Data Flow." Associated
with each interrupt level is a microcode status word (MSW).
The MSW contains the SP storage address where the

-instruction processing starts for that interrupt level. The

address is in bits O through 15 of the MSW.

The adapters use byte 1 of the SP bus during non-1/0
operation time. Byte 1 of the SP bus is used to transfer the
1/0 interrupt requests to the SP.

INTERRUPT TABLE

Interrupt| Hardware Program(s) Invoked
Level Interrupt
Level 0 |e SP/Check|e Power Interrupt Detection
o SCL SP Error Handler
¢« PCA SP Trace
Level 1 je SBA Power Interrupt Handler
(Power Monitoring
Level 1 Interrupt Handler
SBA CAC
Level 2 |e LCA LCA CAC
Level 3 |e RSF Remote Console Support
Adapter Program
Level 4 |e DCA DCA CAC
Level 5 |e Diskette|e DCA Data Stream Processing
(DDA) DDA CAC
Level 6 {None Power Monitoring Program
SP Control Program
Level 7 |[None Application Programs

0 0O 00

INTERRUPT DATA FLOW DIAGRAM
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Support Processor Registers 1/0 interrupt Request Register

The 1/0 interrupt request register {ICIRR) identifies the
interrupt levels that can be requested by each adapter. The
adapter interrupt levels are:

The support processor registers are used to hold the
functional status of the SP. You can display the contents of
most these registers on your display console. For more
information on how to display these registers, see section 38,

"Processor Logs.'') The three SP registers are: Lavels Adapters
N ; 0 Suppert Control Logic Adapter
SP Check Register (SPCK) 0 Power Controller Adapter
« Microcode Interrupt Request Register (MiRR) 1 Support Bus Adapter
. 2 Local Channel Adapter

- 1/0 Interrupt Request Register (IOIRR) 3 Common Communications Adapter
4 Device Cluster Adapter
5 Diskette Drive Adapter

SP Check Register

The SP check register is eight-bits wide with the following bit
definitions:

Inbound Parity Error (Bit-0): An inbound parity error occurred
during a read 1/0 operation, and was detected in the SP.

1/0 Timeout (Bit-1): An 1/0 timeout occurred because a tag
response was not received as expected.

Storage Parity (Bit-2): A parity error was detected when data
was read from SP storage.

Code Check (Bit-3): An invalid instruction was attempted, or
an invalid address was read.

Internal (Bit-4): An error occurred that caused one of the SP
check register bits (0, 1, 2, or 3) to be set.

Modifier Latch (Bit-6): If bit-6 is on, the instruction counter
contains the address where the error occurred. If bit-6 is off,
the error occurred during instruction execution. The
instruction counter minus two is the address that points to
the instruction error.

Microcode Interrupt Request Register

The microcode interrupt request register (MIRR) has eight
latches that are used by the support processor microcode
when changing from one interrupt level to another. During
SP operations, the MIRR aids the SP microcode to transfer
between application routines, SP control routines, or common
adapter code functional requests.

EC 379604 05Dec80| PN 5866299
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DISKETTE DRIVE ADAPTER

The diskette drive adapter (DDA) is a byte adapter, on
01AB2T2, and U2. The DDA is attached to the SP bus at the
prewired address of hex 11 and interrupt level of 5.

The DDA is the communications path between the SP and
the diskette drive 2D (53FD). The diskette drive adapter
controls the functions of the 53FD. The basic functions
performed are:

- Engage the 53FD heads.

- Seek on the diskette tracks.
- Read from the diskette.

- Write to the diskette.

Microcode for initializing the SP and instruction processor
is transferred through this adapter. The adapter must activate
its interrupt request line to transfer information. Any data,
routines, commands, or codes that are requested from a
diskette 2D is controlled by, and transferred through, the
diskette drive adapter. This adapter also has a temporary
storage area for information being transferred between the SP
and the 53FD.

DISKETTE DRIVE ADAPTER DATA FLOW DIAGRAM

Diskette Drive Status ?
Support Processor |Diskette < :
Bus Diskette Drive Data ! To/from Diskette
% Drive < } Drive Control Card
Tags, Controis, Data to Diskette Drive ! Location A2
and Data Adapter I
Commands to H
01AB2T2 and U2 Diskette Drive !
el ]
hl 1
d

Note: Cable leaves card T2 at
position Y6.
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Diskette Drive Adapter Status

The DDA status is in the Disk status byte. For information
on how to display this status, see section 38, ''Processor
Logs."

Diskette Drive Adapter Disk Status Byte

The DDA Disk status byte contains the error status (bits O
and 1), the operation status (bits 2, 3, and 4) and the
operation condition (bits 5, 6 and 7) of the DDA and the
53FD. See ''Disk Status Byte."

DISK STATUS BYTE

Disk Status Byte | 0 IJ 2

3

JE

?Eerating Conditions

Error Status (Bits O and 1) Op Status (Bits 2, 3, and &) its 5,76, and 7)
Value| Meaning Value| Meaning Value| Meaning
00 No Error 000 Op Complete 001 Interrupt Pending
01 CRC Error 001 Control Complete 010 | Adapter Enable
10 Command Re ject 010 Echo Write Check 100 | SP Check
- N Hardware Error on Busy
100 Overrun
101 Timeout
110 Record Not Found
111 Diskette Not Ready

Error Status (Bits 0,1)
The error status indicates the error type that occurred:

Cyclic Redundancy Check (CRC) Error (error status 01)
indicates that the CRC bits that represent a record do not
compare with the CRC bits generated for that record.

Command Reject (error status 10) occurs if the support
processor attempts to execute an I/0 command while the op
status indicates a busy condition. This condition also occurs
if the SP attempts to execute an invalid 1/0 command.

Hardware Error (error status 11) indicates that an SP error or
a DDA error occurred.

Op Status (Bits 2, 3, 4)

The Op status represents the present condition of the DDA
hardware. The OP status is changed at the start of eac
DDA operation. :

If the Op status bits are set other than 000 or 001, the
error condition is logged.

Op Complete (Op status 000) indicates that the hardware is
not executing op codes.

Control Complete (Op status 001) indicates that a read sector
was completed and a control record was read.

Echo Write Check (Op status 010) indicates that, during a
write operation to the 53FD, the data transmitted was not
received.

Busy (Op status 011) indicates that, while operating with the
53FD, the DDA cannot accept commands from the support
processor. Busy remains on until the operation is complete or
an error occurs.

Overrun (Op status 100) indicates that, during multisector
mode, the SP and SP buffer are busy.

Timeout (Op status 101) indicates that a read/write record,
read 1D, read-back check, or write track operation was
started but not completed in 26 revolutions.

Record Not Found (Op status 110) indicates that the record
number register and the record number byte from the ID field
of a record did not compare. This condition ends the
operation.

Diskette Not Ready (Op status 111) indicates that the
hardware detected that the index pulses from the 53FD are
not coming on time. This condition ends the 53FD operation.

{

« ¢ ¢ C C ¢ «

Operation Condition (Bits 5, 6, and 7)

SP Check (Bit-5), when active, indicates that an error
occurred during communication between the SP and the
DDA.

Adapter Enable (Bit-6), when active, indicates that channel
requests and 1/0 interrupt signals are accepted by the
support processor. If this bit is off, no interrupt signals are
accepted by the SP.

Interrupt Pending (Bit-7) is activated when:

» An error status indication is active.

« The op status is out of the busy condition.

. The op status is out of the diskette-not-ready condition.

« The program attempts to execute a seek diskette or data
operation in diskette-not-ready condition.

. A Halt becomes active while the adapter is communicating
with the SP. - :

If this bit and the enable adapter bit (bit-6) are on, an
interrupt is presented to the SP on the interrupt request line.

EC 379604 05Dec80
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DEVICE CLUSTER ADAPTER

The device cluster adapter (DCA) is a halfword burst mode
adapter, on 01AB2R2 and S2. The DCA has four ports at the
Y5 position of 01AB2S2, to attach four devices (any
combination of display consoles and/or printers as outlined in
the processor configuration).  The DCA has four prewired’ '
addresses (02, 0A, 12, and 1A) that are attached to the . SP
bus. - S .

The DCA is the communication link between the support .
processor and the display console(s) and printer(s). )
Communication between the SP and the DCA is on the SP
bus either by programmed 1/0 commands or by burst mode
transfers. The DCA hardware automatically polls all attached
console displays for data input or errors. The DCA activates
its interrupt request level of 4 to byte-1 of the SP bus when
it needs the service of the SP. The SP then services the DCA
and resets the interrupt level.

DEVICE CLUSTER ADAPTER DATA FLOW DIAGRAM

01AB2R2 and S2
= Display Console
Support Processor | Device

Bus =
Cluster
Tags, Controls, pu|-Three ports for additional
and Data Adapter display consoles or printers.

om| (For detail, see ''"Processor Configuration."

LYS Position of 01AB2S2

DCA Operating Conditions
The device cluster adapter has three operating conditions:

1.  Enabled nonactive
2. Enabled active
3. Disabled.

Enable Nonactive is the normal operating condition of the
device cluster adapter. In this condition the DCA polls its
attached devices and transfers their responses to a queue in
SP storage.

Enable Active is the operating condition of the DCA when
executing commands from the command queue.

Disabled is used by the support processor to set up the 4341
Processor during IML and to recover from a 4341 Processor
error. When the disabled operating condition exists, the DCA
cannot interrupt the SP or execute burst mode operations,
and the DCA devices cannot be serviced by the SP.

EC 379604 05Dec80| pN 5666299
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Device Cluster Adapter Status
The DCA status is contained in two bytes. Byte O contains

the extended status, and byte 1 contains the basic status. To
display this status, see section 38, "'Processor Logs."

Byte 1 (Basic Status)

Ext | CMD DCA Key Not Mach | ENB/ |Intrpt
Stat | CPLT |[Active | Or Used CHK DIS
Set Stat
Entry
0 1 2 3 4 5 6 7
Byte 0 (Extended Status)

Over | Read TTAR | Read | Stop | Timer Error | Not
63 Time | Error Data | Poll Q Used
Out r Poll Entry

RD LN | Par
Parity |Error
0 1 2 3 ] 5 6 7

Basic Status Byte

Extended Status Set (Bit-0), when active, indicates that one
or more bits of the extended status register have been set.
“An exception to this is the bit-4 (stop poll).

Command Complete (Bit-1), when active, indicates that a
command was just completed.

DCA Active (Bit-2), when active, indicates that the DCA is
executing commands.

Keystroke or Status Queue Entry (Bit-3), when active,
indicates that a keystroke or status queue entry was
transferred to SP storage.

SP Machine Check (Bit-5), when active, indicates that a
hardware failure occurred or an invalid command was
detected.

Interrupt Enable (Bit-6), when active, indicates that the DCA
can cause an |/0 interrupt to the SP.

Interrupt (Bit-7), when active, indicates that the DCA is
requesting interrupt action from the SP.

Extended Status (Byte 0)

Over 63 (Bit-0) is set by the DCA to indicate that the over 63
counter has reached a count of 63.

Read Timeout (Bit-1), when active, indicates that no
response was received from a Read command.

Read Line Parity (Bit-2), when active, indicates that the DCA
detected a bad parity on a device’'s coax cable resulting from
a Read command. It is also set on a bad TTAR response to
a DCA Write command.

Read Data Byte Parity (Bit-3), when active, indicates that a
data parity error was detected during a coax read response to
a Read command.

Stop Poll (Bit-4), when active, indicates that the DCA has
stopped polling.

Timer (Bit-5), when active, indicates to the SP that a
minimum of one second has passed from the last timer status
indication.

Error Queue Entry (Bit-6) indicate that an error status is
being transferred to the error queue.
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POWER CONTROLLER ADAPTER

The power controller adapter (PCA) is a one-byte
asynchronous adapter that operates in single-byte mode. It
is on 01AB2C2, D2, and E2. The PCA is attached to the SP
bus and has a prewired address of hex 85 and an interrupt
level of 0.

The PCA is a two-way communication link between the
power and environmental subsystem and the maintenance
and support subsystem. It operates in either interrupt or
polling mode depending on the type of data being executed.
As commanded by the SP, the PCA controls power-on/off
sequencing, monitors voltage and current overloading
conditions, and monitors thermal, airflow, and electrostatic
discharge (ESD) sensors located throughout the 4341
Processor.

The PCA is checked by diagnostics that are automatically
invoked during the IML process.

The PCA contains a card (01AB2E2) that performs SP
bus addressing and tag functions, command decodes,
interrupt generations, parity generation and checking, and
basic status functions.

The PCA contains sensing logic (01AB2C2 and D2) that
performs control functions, and digital and analog sensing.
The sense cards contain an eight-bit digital-to-analog
converter (DAC) that permits voltage and temperature
monitoring and measurement with an accuracy of +1 percent.

For detailed information on the power controller adapter
and its functions, see ''4341 Processor. Power."

POWER CONTROLLER ADAPTER DATA FLOW DIAGRAM

01AB2C2, D2, and E2 Power Controls
Support Processor >
Bus Power
Tags, Controls, Controller <
and Data Analog, Digital, and
Adapter Fixed Threshold Inputs
of Voltages and
Temperature
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LOCAL CHANNEL ADAPTER

The local channel adapter (LCA) is a burst mode adapter, on
01AA2M2, N2, and P2. The LCA is attached to the SP bus
at a prewired address of hex 25 and an interrupt level of 2.

The LCA is a high-speed path between MSS and the
channels, instruction processor, and storage hardware, for
blocks of data or control information. It connects channel O
to the SP bus. The LCA takes multiple device addresses and
responds to sequences requested by a channel.

LCA functions can be requested by 1/0O devices attached
to an SP adapter or by an application routine using the SIGP
and SIGM SPiL commands. A device connected to an SP
adapter can request an LCA function when it has data,
commands, or status to transfer or to receive between the
channels, instruction processor, or storage hardware.
Application routines can request an LCA function when a
routine transfers or receives data between the channel
hardware, instruction processor, or storage.

LOCAL CHANNEL ADAPTER DATA FLOW DIAGRAM

01AAZM2, N2, and P2

Support Processor Local
Bus
Channel
Tags, Controls, Data and
and Data Adapter Control

Information

Local Channel Adapter Status

The LCA status is contained in three bytes: the adapter status
(byte-0), the basic status (byte-1), and the extended status
(byte-2). These bytes indicate the operating conditions of the
LCA. When any bit of the three status bytes is set, an 1/0
interrupt is sent to the SP. For LCA bit definitions and how
to display the status, see section 38, ''Processor Logs."

To/from
Channel @
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SUPPORT BUS ADAPTER

The support bus adapter (SBA) is a halfword adapter, on
01AB2G2. The SBA is attached to the SP bus at a prewired
address of hex 87 and has an interrupt level of 7. The SBA
does the read/write functions of the scan rings in the
channels, instruction processor, and storage hardware. This
is done through the maintenance circuits. See ''Support Bus
Adapter Data Flow diagram.' Other functions of the SBA are:

« Controls hardware communications between the SP and
the channels, instruction processor, and storage.

« Transfers an interrupt to the power monitor microcode
routine every 256 ms for the microcode to monitor the
power environment.

« Controls the following OCP functions:

- SYSTEM indicator

- WAIT indicator

- LAMP TEST switch.

For SBA status bit definitions and how to display the SBA
status, see section 38, "Processor Logs."

SUPPORT BUS ADAPTER DATA FLOW DIAGRAM

01AB2G2
Suppoft Processor
Bus Support +——>
e Y
Tags, Controls, Bus
and Data ‘ A
Adapter
[}
A
“‘”‘ '}
Addr - Addr
2X 4x
Maintenance—
Circuits
To/from To/from Instruction
Instruction Processor and
Processor Channel Hardware
Hardware
Addr Addr
8X CX
To/from To/from
Storage Control
Hardware Storage
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SUPPORT CONTROL LOGIC ADAPTER

The support control logic adapter (SCL) is a byte adapter, on
01AB2F2. The SCL is attached to the SP bus at a prewired
address of hex 17 and interrupt level of 0.

The SCL connects the CE panel to the SP bus. When
activated at the CE panel, the SCL adapter performs the
following functions:

Invokes and leaves the SP trace functions.

Transfers the current SP storage address to the CE panel.
Transfers the stopword addresses to the CE panel.
Re-IMLs the processor.

Transfers the contents of the SCL status register.

For SCL status bit definitions and how to display the SCL
status, see section 38, "'Processor Logs."

SUPPORT CONTROL LOGIC ADAPTER DATA FLOW DIAGRAM

Support
Support Processor Data
Bus Control >
Tags, Controls, Logic
ang Data Data and Controls
Adapter <+
Controls
01AB2F2

To/from
CE Panel
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REMOTE SUPPORT FACILITY

The Remote Support Facility (RSF) includes a Communication
Common Adapter (CCA) and either an integrated modem
(38LS) or an EIA converter. (See ''RSF Configurations
Diagram.") The RSF is on 01AA2L2 and K4. ’

The RSF links the display console to a support center or a
data bank system for diagnostic aid. The RSF is for service
usage, and is not a teleprocessing port.

The RSF enables a remote specialist to aid you in

- resolving a problem by observing and controlling all functions
of the 4341 Processor except those that must be controlled
by hand, such as power on/off, IML, and initial 1/O control.

The 4341 has one of the configurations shown in ''RSF
Configurations Diagram." The configuration depends on the
location and the features selected. The operation of the RSF
is the same for all configurations.

RSF CONFIGURATIONS DIAGRAM

CCA
OR
J111L
38LS 38LS 38LS EI1A
coT Line Protective| |External
Coupler Plate ||Coupler Modem

Switched Network

REMOTE OPERATOR CONSOLE FACILITY

The Remote Operator Console Facility (ROCF) uses the
Remote Support Facility to link a remote 4341 Processor to a
host console through a standard communication network.

When a remote 4341 system is properly equipped with an
auto-answer modem, personnel at a host site can dial-up and
take control of the remote 4341 (password checking ensures
proper access).

The host console performs most of the 4341 Processor
functions, except power on, which is done at the remote

4341.
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Communications Common Adapter

The communications common adapter (CCA) is a byte
adapter, on 01AA2L2. The CCA is attached to the SP bus at
a prewired address of hex 24 and interrupt level of 3. The
CCA performs these functions:

« Serialize /deserialize conversion

- Buffers one byte of input or output data

« Controls the bit timing of the data going through it
« Controls the data communications equipment.

Communications Common Adapter Status

The status of the CCA is in three bytes: the basic status, the
adapter status, and the modem status. Fo||: information on "
how to display this status see section 38, Processor Logs.

Basic Status

The bit definitions of the basic status register are:

Input Request (Bit-0), when active, indicates that the CCA
has received a byte of data and is ready to send it to the SP.

Output Request (Bjt-1), when active, indicates that the CCA
is ready to transmit a byte of data.

Data Communications Equipment Interrupt (Bit-2), when
active, indicates that the condition of bit-0, 1, or 2 of the
data communications equipment (DCE) status register has
changed, or that bit-3 of the DCE status register was
activated.

Timer Interrupt (Bit-3), when active, indicates that the
Interval Timer has returned to zero from its set value.

Exception (Bit-4), when active, indicates that one or more of
the adapter status register bits (except bit-7) were set.

SP Machine Check (Bit-5) is set when the CCA detects that
the SP i§ going to interrupt at a level 0.

Interrupt Enabled (Bit-6), when active, permits CCA to cause
1/0 interrupts.

Interrupt Request (Bit-7), when active, indicates that one or
more interrupt request are waiting.

\ ./ \ i
N N

Adapter Status
The bit definitions of the adapter status register are:

Overrun (Bit-0) is set when a new byte of data is received by
the CCA before the SP has read the preceding byte.

Underrun (Bit-1) is set when the CCA attempts to transmit a
byte of data, but has no data from the SP to transmit.

Receive Clock Running (Bit-2) is always off when the
operation is synchronous.

Adapter in Sync (Bit-7), when active, indicates that CCA is
synchronized.

Modem Status

The bit definitions of the modem status (which indicates the
status of the DCE) are:

Data Set Ready (Bit-0) indicates the 0 or 7 condition of the
Data Set Ready line.

Clear to Send (Bit-1) indicates the 0 or 1 condition of the
Clear to Send line.

Data Carrier Detect (Bit-2) indicates the 0 or 7 condition of
the Data Carrier Detect line.

Ring Indicator (Bit-3) indicates the 0 or 7 condition of the
Ring Ind line, which also causes an interrupt request to the
SP.

Data Set Ready Transition (Bit-4), when active, causes an
interrupt request to the SP.

Data Carrier Detect Transition (Bit-6), when active, causes
an interrupt request to the SP.

Clear to Send Transition (Bit-7), when active, causes an
interrupt request to the SP.

O O O ANE
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38LS Modem

The 38LS modem converts a two-level business machine
signal into a signal that can be transmitted over a voice grade
telephone channel. It is on 01AA2K4 (if the 38LS is specified
for the machine configuration). This modem can operate on
switched and nonswitched voice grade communications
equipment. The modem handles the information serially.

EIA Signal Level Converter

The EIA signal level converter converts business machine
signal levels to and from external modem signal levels. It is
on 01AA2K4 (if the EIA is specified for the machine
configuration). Eight business-machine-to-modem drivers,
and eight modem-to-business-machine receivers are
included.

SERIAL NUMBER CARD

The serial number card, on 01AB2S4, contains a hardwired
representation of the three low-order digits of a six-digit
machine serial number.

During initial microcode load (IML), the three digits of this
card are compared with the three low-order digits of the
machine serial number. The machine serial number is preset
on the 4341 diskette.

If the numbers compare, the IML process is continued. |f
the numbers do not compare, the IML process stops, and a
message is posted on the display console.

For more information, see ''"MSS Service Aids," in Volume
13.
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INTRODUCTION

This section contains information on the IBM 4341 Processor
diagnostic tests only. For information on ST4300,
4300-FRIEND, the online test system (OLTS), and the online
test executive program (OLTEP), see the "System Tests"
section. For information on the channel-to-channel adapter
(CTCA), see the ''Features' section. For information on
Problem Analysis, see ''Volume 13/16, Section 14, Problem
Analysis."

The IBM 4341 Processor has a maintenance and support
subsystem (MSS) and a processing unit (see the diagram on
this page). Input/output devices are attached to 4341
channels. A power controller adapter (PCA) in the MSS
controls processing unit power.

Diagnostic routines and procedures are available for
“isolating failures in each of these areas. Much of the failure
isolation is performed automatically by microcoded error
analysis routines that run in both the MSS and in the
processing unit. When automatic isolation of failures is not
possible, additional diagnostic tests are available.

Repairs in the field are done by the service representative
under the direction of Maintenance Analysis Procedures
(MAPs). Start all calls at MAP 0000, Entry Point A.

Maintenance and Support Subsystem (MSS)

« Diagnostic tests are used as the primary method for
sensing and isolating failures in the MSS.

- MSS diagnostic tests contained in the support
processor read-only storage (SP ROS) and on the
functional (FUNCT) diskette are automatically started
during support processor (SP) power-on and re-IML
sequences.

- More complete testing of the MSS is available with
tests that are contained on a diagnostic diskette
(DIAG4).

» MSS failures that occur during normal customer
operations are logged, when possible, for later analysis by
the service representative.

and
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4341 Processor

Maintenance
and Support
Subsystem
(MSS)

| R 1
tPower Controller H
i.Adapter (PCA) j

Processing Unit
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Processing Unit Power
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The functional (FUNCT) diskette contains the complete set
of power controller adapter (PCA) diagnostic tests. These
tests run during normal support processor (SP) power-on
sequences. Processing unit power is turned on
automatically after the PCA diagnostic tests have run.

A limited set of PCA diagnostic tests is contained on the
DIAG4 diskette.

Processing unit power is checked automatically by routines
that run in the SP. Power log and analysis routines are
started when failures are sensed.

«f\ (j:) //\) ' ( d

{
N N/

Processing Unit

Automatic error logging and error log analysis (ELA)
routines are used as the primary method for isolating
failures in the processing unit. These routines run in the
support processor (SP) and assume that the MSS is
operational.

Processing unit diagnostics are available when ELA can
not isolate the failure.

ERROR LOGGING

Machine status information is collected, formatted, and
recorded in a log area on the diskette when a hardware
failure or microcode error occurs. The log record is then
analyzed automatically by error log analysis routines or
manually by the service representative under the direction of
MAPs.

Using the logged error data, error log analysis routines
attempt to isolate the problem. The result of the analysis is a
reference code that directs the service representative to a
repair action via MAPs.

If the error analysis routines fail to isolate the problem,
MAPs direct the service representative to display the log
record for additional analysis.

The four types of logs are:

« Support processor

»  Power

+ Processing unit

« Reference code history

For information on how to display and print these logs and
a description of each, see the ''Processor Logs'' section.

ERROR LOG ANALYSIS (ELA)

Processing unit error logs are automatically analyzed by error
log analysis (ELA) routines. These routines isolate the failure
to the smallest possible number of field replaceable units
(FRUs). The result of the error log analysis is a reference
code.

ELA:

« Is on the FUNCT and DIAG4 diskettes.

« Is requested automatically by error retry routines when a
processing unit failure occurs during normal operation.

« Is requested automatically by the test case monitor (TCM)
when a machine check occurs while running machine
speed microdiagnostics (MSMDs).

« Runs in the support processor (SP).

Model Groups 1 and 2
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REFERENCE CODES

A reference code indicates that an error occurred. It is an
eight-character (hex) number with a format of UURRRRIS.

« UU identifies the failing area of the machine.

« RRRR contains specific information about the failure. It is
used differently by each of the reference code sources (as
identified by the I-field).

« | identifies the source of the reference code.

« S contains status information about the failure.

In addition to the reference code, some reference code
sources (identified by the |-field) add an eight-character (hex)
reference code extension. This extension has no fixed format
and is used to record failure-locating data in the reference
code history log.

© IBM Corp. 1979, 1981

4341 PROCESSOR REFERENCE CODES

UU RRRR I

Y

Reference Field
- - No fixed format - -

4341 Unit Codes (UU Field) L

0Ox = No reference code on screen

00 = Introduction or entry to MAPs
02 = Hardwired sequence (HWS)
04 = SP IML problems ‘
06 = Operator console failures

08 = MSS failure

1x = Power problem

10 = Hardwired sequence (HWS)

11 = Processing unit power

14 = Channel-to-channel adapter power
17 = 1/0 power interface

1E = EMC monitoring

1F = Undefined power problem

4x.,5x,6x = Processing unit

See the processing unit UU-field definition chart.

Processing unit UU-field definition

A ""UU" field of 4x, 5x, or 6x indicates that a failure is
suspected in a processing unit subsystem, as shown in the
following chart:

UU|CHL CLK PU1 PU2 CS

(%]
o

STG

46
47
48
50
51
52
53
54
55
56
57
58
59
5A
58
5C
5D
SE
5F

For additional information on the processing unit
subsystems, see the ''General Description ' and
"Functional Units'"' sections.

Ex = System problem

EC = SP microcode
ED = LCA or channel O
EE =

Processing unit microcode

Fx = Maintenance and support subsystem (MSS)

FO = SP bus and adapter interface
F1 = Support processor (SP)

F2 = Local channel adapter (LCA)
F3 = SCL adapter and CE panel

F4 = Diskette drive adapter (DDA)
F5 = Diskette drive

F6 = Power controller adapter (PCA)
F8 = Device cluster adapter (DCA)
F9 = Console display and keyboard
FA = Serial printer

FD = Support bus adapter (SBA)

FE = Common communications adapter (CCA)

™60
61
62
63
64
66
67
68
69
6A
6B
6C
6D
6E

XXX XX XX X XXX

LI R A I I D R B A A D D R R D A R N RO R U A N N N R R B

DX XXX b 11 XXX XXX XXX XX
MO XXt >X XXX

XU b b X b XXX XXX X

E2X 01 0 82X 0 DX XX XXX X

P21 X0 1 1 10 XXX X1 10>t ottt

The processing unit subsystems are:

CHL - Channel and channel interface adapter (IFA)
CLK - Clock

PU1 - Processing unit data flow

PU2 - Processing unit control

CS - Control storage

SC - Storage control

STG - Storage

Example: A UU of 51 indicates that a failure is suspected in
one of the following processing unit subsystems: clock,
processing unit data flow, or storage control.

4341 Indicator-Status Byte (IS Field)

Indicator (Bits 0-3 of IS Field)

Power monitor

SP check handler

Any SP CAC or access method
Processing unit IML routine
Error logging or retry routine
Processing unit microcode
Any other SP microcode
Basic diagnostic tests
MSMD diagnostic tests
Error log analysis (ELA)
MSMD monitor

MSS diagnostics

[N | | A V| A | Y I Y [ [ 1}

MOPOOOUIHWN = O

Status (Bits 4-7 of IS Field)

Bit 4 =1 |Bit 5 = 1|Bit 6 = 1
FRU Log Unre-
Status|ldentified|Available|coverable
0 —— - ——
2 === --- X
4 -— X -—
6 -—- X X
8 X -— ——
A X -— X
C X X _—
E X ) X X

NOTE: Bit 7 is reserved.

Model Groups 1 and 2
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CODE ANALYSIS PROCESSOR (CAP)

The code analysis processor (CAP):

« Analyzes reference codes and displays a field replaceable
unit (FRU) list and MAP name, or, may request that the
processing unit maintenance algorithm (PUMA) be run.
(This information is displayed on the console display as
shown in the example to the right.)

« Is on the FUNCT and DIAG1 through DIAG4 diskettes.
« Executes in SP storage.

« |s automatically executed when failures are found by the
processing unit diagnostics (Basics and MSMDs).

« Can be manually requested for analyzing other 4341
reference codes.

Manually Requesting CAP

To manually request CAP for analyzing any 4341 reference
code:

1. Ensure that the diskette that issued the reference code is
" mounted. (See "'CAP Tables.")

2. Set the CE switch (on the CE panel) ON.

3. Enter: QEI
The CAP INITIATOR screen is displayed.

4. Enter the reference code (and reference code extension, if
available) when requested.

Y NN
N ’ )

sNeoNe
N N Y R N,

Example of screen that is displayed when CAP has been
automatically requested while running processing unit

How To Run PUMA

diagnostics: i To run PUMA:
1. Press and hold {he ALT key and press the DIAG key. The
diagnostic mode selection screen is displayed.
REFERENCE CODE = UURRRRIS 2. Press only the ENTER key to select PUMA. PUMA

FLD = 01 03 09 0D requests that the reference code be entered.

COMPLETE ‘ 3. Enter the reference code and change diskettes when
EXT = 02504400 ISOLATION|INCOMPLETE||MAP=5040| DIAG EC=123456 requested by PUMA.
FALLED RUN PUMA *

RU LIST
= A1B, AIC, AIBW
SUMMARY ’ CAP Tables

Reference codes and FRU lists are contained in CAP tables.
Because of diskette space limitations, each diskette contains
CAP tables for the reference codes that can be issued by the
microcode on that diskette only.

UURRRR IS 02504400

CAP tables are identified as CFFx, where x = the |-field in

the reference code (UURRRRIS).
REFERENCE CODE and FLD are outputs of the testcase

monitor (TCM) and are the data against which CAP runs. Example: Reference code 5D15C088 is in CAP table CFF8.
EXT = Reference code extension supplied by CAP. This is
normally used to identify the failing module on the card.
However, if a failure occurs while running CAP, the first byte
of the EXT field is an error code (see ''CAP Error Codes'").

CAP Error Codes

An "Ex" in the first byte of the CAP reference code extension
(shown in the EXT field) indicates that a failure occurred while

ISOLATION COMPLETE = Exchange FRUs in the order given. running CAP.

ISOLATION INCOMPLETE or FAILED = Run more tests or get

The error codes used by CAP are:
aid from the FSC to isolate the problem.

EO = Diskette seek error

E1 = Diskette read error

E2 = Correct CAP table not on the diskette

E3 = Reference code not in the CAP table

E4 = CAP table length not correct (probably an SP failure)

E5 = CAP control error (probably an SP failure)

E6 = CAP table error (probably an SP failure)

E7 = Increment command issued to diskette drive before seek
(probably an SP failure)

E8 = Invalid reference code

MAP = or RUN PUMA Either identifies MAP to use to
complete call, or directs you to run PUMA (see ''How to Run
PUMA"). '

DIAG EC = EC level of the CAP table.

FRU LIST = Exchange or check FRUs in the order given. The
first two characters indicate the board. The third character
indicates the card column location. For FRUs on the A1 and
B1 boards, a fourth character indicates a top-card connector
(W, X, Y, or Z). For FRUs on other boards, a fourth character
indicates card row location (2 or 4).

For information about CAP error messages, see ''Code
Analysis Processor (CAP) Messages."

SUMMARY = The "ISOLATION FAILED" message is
displayed or a summary was requested from the CAP
INITIATOR screen (UURRRRIS ALL was entered).

Note: When returning a defective processing unit card,
provide the following information from the CAP display
screen:

a. Reference code extension (from the EXT field)

b. EC level of the CAP table (from the DIAG EC field).
- Model Groups 1 and 2
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4341 PROCESSOR DIAGNOSTIC TEST SUMMARY

Test Type

Where Located

Area Tested

Where Tests
Execute

How Tests
Are Started

How Failures
Are Indicated

MAINTENANCE AND SUPPORT SUBSYSTEM (MSS)

PROCESSING UNIT |

Basic MSS

Support processor read-only storage (SP ROS)
FUNCT diskette
DIAG4 diskette

Basic SP operations, the first 32K of SP storage, the SP
bus, the DDA and diskette drive, and the DCA.
Complete PCA tests are on the FUNCT diskette.

Support processor (SP)
Automatically during SP power-on or re-IML sequences.

Stop words: All basic MSS tests except the PCA tests.
Reference codes: The PCA tests.

Extended and Optional MSS

DIAG4 diskette

Except for the PCA, the extended and optionall MSS
diagnostic tests check the MSS more completely than

the basic MSS diagnostic tests.

Automatically after the tests in SP ROS have run.

Repair instructions and/or reference codes.

|
|
|
|
|
| Support processor (SP)
|
|
I
I
|

G | Channels

Basics
DIAG1 diskette

DIAG2 diskette
DIAG3 diskette

Test processing unit hardware via the SBA under control
of the test case monitor (TCM).

Support processor (SP)

From the Diagnostic Mode General Selection screen.
(To get this screen, press ALT and DIAG together.)

Reference codes. The code analysis processor (CAP) is

called automatically.

Instruction Processor

Control Storage (CS)

s> | Pr ocessor Power

CE panel Diskette drive
Local
\ ) \ Y i Channe |
Adapter
Storage Diskette (LCA)
Control Drive
Logic (SCL) Adapter (DDA)
Support
Processor I SP Bus Support
(SP) ‘Bus
I Adapter
SP storage (SBA)
T Device Common
'SP ROS Cluster Communications
Adapter (DCA)| |Adapter (CCA)
Power
' ‘ m{ COntrol
Adapter
Console (PCA)
Display Remote Support
Facility (RSF)

»|Storage Control

Processor Storage

Machine Speed Microdiagnostics (MSMDs)
DIAGA4 diskette
Tests processing unit hardware at machine speed under

control of the MSMD monitor which communicates with the
test case monitor (TCM).

. Processing unit

From the Diagnostic Mode General Selection screen. (To get
this screen, press ALT and DIAG together.)

Reference codes. The code analysis processor (CAP) is called
automatically.

© I1BM Corp. 1979, 1981
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1. Clear display

MAINTENANCE AND SUPPORT SUBSYSTEM DIAGNOSTIC TESTS

Sy wness! 205E8
| | POWER (S OFF PRRTHL STATUS
Diagnostic tests are used as the primary method for isolating 2O} S
failures in the maintenance and support subsystem (MSS). STOP WORDS s et g ! o
) . 2 ©
. . . To log errors and display reference codes, the basic MSS P "ol B
The two types of MSS diagnostic tests are: must be operational. Until the basic MSS is known to be § ol g et
. . . . operational, as verified by the basic MSS diagnostic tests, Yoo, : “f
Basic MSS. These diagnostic tests are in support stop words are used to indicate failures. 5§, :C)] : g
™ Q) O

processor read-only storage (SP ROS), on the FUNCT
A stop word is a two-byte SP storage address that is

diskette, and on the DIAG4 diskette.
+ Extended and optional MSS. These diagnostic tests are displayed at the CE panel (see Note) and used as entry to the
- MAPs. :
on the DIAG4 diskette.

\§ X

(2

N

Z

TN

V-
\
‘\&\\\

" To display a stop word:

\Ein
N
NN

1. Press SP switches A and C together and release. This % ,///;//A
BASIC MSS DIAGNOSTIC TESTS ~ clears the display. 257
(Ll Ll
The basic MSS diagnostic tests verify the operation of the 2 :;:::s and hold SP switch B to display the high-order
basic MSS and are executed automatically when the SP is , :
powered on or re-IMLd. 3. Press and hold SP switches A and B together to display 2. Display high-order

the low-order byte.
LAMPS ALL LIGHT
ONLY Vumi®e SP

?g;(‘,zn"?: EL:QS:ZEL:CI‘)!“S Where Located :S: ﬁ:é:g;::d Note: A// SP display indicators light when SP power is off. Mt:;%' o
To verify that all indicators turn off, power the SP on and s g. ol
press SP switch C - all SP display indicators should be off. 4 sgz Of2
SP Basic Operations SP ROS Stop Words !; "o
s T
SP Storage (First 32K) : < Start > o 8: :
SP Bus 1. Ensure that power a%’ Ofs
is off the Q)7
DDA and Diskette Drive processing unit. Y7z
2. Mount the FUNCT or ’////g/.
DIAG4 diskette. ////’//////A
DCA FUNCT DiskettejSee Note 1 3. Press the POWER A
fsketteltee o7e ON/IML button. ;{/5/?/%
PCA (See Note 2) Reference %4/;/’
Codes - i/z//éi
SP ROS resident |- |Address vrrr/lrsrzs,
diagnostic tests x'1000'
SP. Operations DIAG4 Diskette|Stop Words T .
DCA and Console Display - Display low-order
l!WSwAlt LIGHT
Additional SP Storage Diskette FAR i
(First 32K) s stop word: .+(O)e |
Mounted s oilofh
— — ’ B:.z O 2
DCA Tests J ISP Operations {; =i lofs
I i Lo .
Notes: DCA/Console s34 |0l
. 3710
1. Failures sensed by the DCA tests on the FUNCT diskette ﬁc"éo;:?;ie cet Display Tests To MAPs 3 ) ,
cause the DCA tests to /loop. There is no stop word, and ] vy
the screen remains blank. (See Note 2.) Additional SP : Z-
. Storage Tests B :
2. The two sets of PCA tests are: ' I (First 32K) %@/A
a. The PCA tests on the FUNCT diskette check all PCA //é /4;,/
functions. They execute automatically during SP To P . Uni 7 %
power-on sequences but not during SP re-IML Pgw e:?ﬁﬁsg éng e n2 ét ”/é/,
sequences. They also can be manually started (see 9 : X
"Manually Running PCA Diagnostic Tests"). ' MSS Diagnostic Tests
b. The PCA tests on the DIAG4 diskette check only the ‘(’g';é°'t’hze;‘,§§§e§§;§e2;1 4 ,, Al
basic communications between the PCA and the SP. ‘ : . : EC 379808 6Mar81 | PN 2676406
Optional MSS Diagnostic » 36 030f
Tests Flowchart.'') - 20f2 ~
OO0 0000000000000 OO0 OO0 OO0 OO0 O0 D
AN N N NS Ne N N N N/ R ./ N N Nl oS \ . \ 7 N N/ \ i N J‘ N
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EXTENDED AND OPTIONAL MSS DIA

TESTS
Extended MSS Diagnostic Optional MSS Diagnostic Notes:
Tests (See Note 1): Tests (See Note 1): :
. 1. Failures sensed by extended and optional MSS
‘ * diagnostic tests are indicated by repair instructions
Start Extended SP St Track 5.6 Load p and/or reference codes. The UU-field indicates the area
ar xtende orage rac , er an :
:: Test 1, Routines 8-B Upper 32K SP Storage of the MSS that failed.
1. Eﬂzugﬁozzzgiﬁgwﬁ;iﬁ off Test 1, Routines E,C 2. Four ports, 0 through 3, are available for console
: Uu = F1 UJ = Fs . displays or printers. When the CO option is selected, all
2. Mount the DIAGY4 diskette. ports are tested. If no device is attached to a port, or if
I an attached device is not ready, a reference code
3. Press POWER ON/IML button. Dx-or Ex Cx Ax F8Cx03F8 (x=port ID) is displayed and testing stops.
?upp?rt Bus Adapter
SBA . ” .
L . 3. Two remote support facility (RSF) test options are
< Test 2, routines 3-A available: DO and EO.
Y Uu = FD i « The DO option is for all RSF configurations. The CCA
. R A X card at 01AA2L2, and the internal modem (38LS) card
Basic MSS diagnostic tests See the basic DDA and Drive
in SP ROS and on DIAG4 diskette|- |MSS diagnostic Test B, Routine 1 or the EIA card at 01AA2K4 are tested. All RSF tests
execute. Errors are indicated tests flowchart. Local Channel Test A, Routines 1-5 except test E, routine O run.
by stop words. Adapter (LCA) A and B, Rout. 6,B-E « The EO option is for the EIA interface only and
T Test 3, Routines 1-F w = F5 allows testing the cable to the external modem i
Test &4, Routines 1-5 9 eto externa. em in
uu = Fi wrap mode. All RSF tests run when the EO option is
A A selected, so the CCA card and the EIA card are also
No FF Yes tested. Connect the cable wrap plug before selecting
Option -+ ———-—I the EO option.
Option Selected E:ggzg?sgf?tgzé _Failures sensed by the EIA cable wrap test (EO) are
Select CE panel } indicated by a reference code FE EOxx F8, where xx
Screen: Test 5, Routines 2-6 indicates the failing line as shown below:
(Japan - see Note 4) uu = F3 A1l Console/Print
Ports FE EOEE F8 = Transmit or receive data
etk A AR RBAS | C MSS DIAGNOST ICS COMPLET ED*sikseskikedesesbsrtsbses sk skesdeok Test C, Routines 0-3] | ] (TD or RD) failure.
e e sk sl b vk vl vl vl sl sk sl s sl s sl e e e e e ok sl st e e o ok ok ok ol e e ke e sk sk sk e e s s s s s e e e e sk s s s s e s e o - FE  EOFF F8 = CCA card failure.
Basic Power Control Uu = F8 (Note 2)
MAKE SELECTION ENTER DESIRED OPTION _ Adapter (PCA) FE EOxx F8
Test 8, Routines 1-2| | l
OPTIONS: C co,c1,C2,
. Uu = Fé | Ior c3
(FE) RUN ‘MSS EXTENDED DIAGNOSTICS ONE TIME T > Out In -
(FF) LOOP MSS BASIC AND EXTENDED DIAGNOSTICS 0 - DTR —» 4 - DSR
(AO) RUN OPTIONAL DDA/DRIVE TESTS (AF=L0OP) 1 - RTS - 5 - CTS
(CO) TEST ALL CONSOLE/PRT PORTS (CF=L00OP) * 2 - SSB —+» 6 - DCD
TEST/RTN CO=PORT 0, C1=PORT 1, C2=PORT 2, C3=PORT 3 FF Selected 3 - DRS = 7 - RI
(DO) RUN RSF ADAPTER DIAGNOSTICS (DF=L0OP) Remote Support
(EO) RUN RSF CABLE WRAP TEST (EIA INTERFACE ONLY.EF=LOOP) Option /7 Cx, Dx, Facility (RSF) (TS - Clear to send
NOTE: CABLE WRAP PLUG MUST BE INSTALLED or Ex Test D, Routines 1-E DCD - Data carrier detect
Test E, Routines 0-5 DRS - Data rate select
THEN PRESS ENTER: ANY TEST CAN BE LOOPED BY SELECTING TEST/RTN 1iID Uu = FE (Note 3) DSR - Data set ready
TO TERMINATE LOOPING PRESS IML BUTTON |FE DTR - Data terminal ready
ANY ERROR CAN BE BY-PASSED BY PRESSING (xx) ’ Rl - Ring indicator
] < d DF or EF DO or EO RTS - Request to send
TEST xx RUNNING l ' SSB - Select standby’
T - - . For a wiring diagram of the EIA external cable, see

the "Service Aids" section of the Maintenance
Information (M!) manual.

(Continued)
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4. This note is for the Japan keyboard only.

Some characters on the Japan keyboard are coded
differently than the same characters on a U.S. keyboard.
There is no microcode on the DIAG4 diskette to translate
these characters for running the extended and optional
MSS diagnostic tests.

To run the extended and optional MSS diagnostic tests
from a Japan keyboard, use the keys shown in the Japan
column of the following chart instead of those in the
U.S. column.

u. S. Japan
1-0 = PF1 - PF10
B = N
C = v

On a Japan keyboard, all
other characters used by
the MSS diagnostic tests
are the same as the U.S.
keyboard.

Example: 7o select option CO from the MSS Diagnostic
Test Option Select screen using a Japan keyboard:

a. Press the V key (instead of C).

b. Press the PF10 key (instead of 0).

c. Press the ENTER key.

MANUALLY RUNNING PCA DIAGNOSTIC
TESTS '

When the 4341 is not in CE mode, the PCA diagnostic tests
on the FUNCT diskette execute automatically during an. SP
power-on sequence. A reference code is displayed when
failures are found. '

Additional error information is displayed when the PCA
diagnostic tests find an error while executing in CE mode. In
addition to the reference code, actual and expected resuits
and error messages are displayed.

Note: Power must be of f the processing unit when running
the PCA diagnostic tests.

To run the PCA diagnostic tests in CE mode:

1. Ensure that the functional (FUNCT) diskette is mounted.
2. Set the CE MODE switch (on the CE panel) to CE MODE.

3. If 4341 power is off, press POWER ON. Following the
basic MSS diagnostic test execution, the Partial Power
Up/Down screen is displayed.

If 4341 power is on, key in QMW and press ENTER to
display the Partial Power Up/Down screen. Turn off
processing unit power from this screen.

4. Key in QMP and press ENTER.

The PCA diagnostic tests run to completion or until a failure
is sensed. Press program function (PF) key 9 to restart the
PCA diagnostic tests.

To return to normal operation, set the CE MODE switch to
NORMAL and press the POWER ON switch.

For additional information and descriptions of the PCA
diagnostic tests, see ''Diagnostics'' in the Processor Power
section (Volume 16). :

Model Group 2
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i .36 040f
20f2
N N //\\; & & N N



((CCCCCCCCCCccccoo

PROCESSING UNIT DIAGNOSTIC TESTS

Automatically executed error log analysis (ELA) routines are
the primary method for isolating failures in the processing
unit. These routines are called when a failure occurs in the
processing unit during normal operation.

Diagnostic tests are available when ELA does not isolate the
failure. The two types of processing unit diagnostic tests are:

« Basics

« Machine speed microdiagnostics (MSMDs)

For information on these tests, see ''Basic Diagnostic
Tests" and ""Machine Speed Microdiagnostics (MSMDs)."

TESTCASE MONITOR (TCM)

The testcase monitor (TCM) is contained on all diskettes
(FUNCT and DIAG1 through DIAG4) and is loaded to support
processor (SP) storage when processing unit diagnostic tests
are requested by the service representative. The TCM then
.controls loading of the Basics and MSMDs and execution of
the Basics. (Execution of the MSMDs is controlled by the
MSMD monitor.)

The TCM also permits communication between the tests
and the service representative with formatted screens.
For information about the messages issued by the TCM,
see ''Testcase Monitor (TCM) Messages."

MSMD MONITOR

The MSMD monitor is on the DIAG4 diskette and is loaded
by the TCM to control storage (CS) with each MSMD CS
load.

The MSMD monitor controls execution of the MSMDs.
While the MSMDs are executing, the testcase monitor (TCM)
functions as the communications link between the service
representative and the MSMD monitor. The TCM sends
service representative requests to the MSMD monitor and the
MSMD monitor signals the TCM of test failure and test
messages.

© IBM Corp. 1979, 1981
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BASIC DIAGNOSTIC TESTS

« Test the processing unit via the support bus adapter
(SBA).

. Are on diskettes DIAG1, DIAG2, and DIAG3.

. Execute in the support processor (SP) under control of the
testcase monitor (TCM).

. Indicate errors by displaying reference codes.

Support Processor (SP)

SP Storage

Gy » | TCM

!

Basic
Tests

A

BASIC DIAGNOSTIC TEST IDS

« Are four characters long: D and three hex-characters that
indicate run sequence (Dxxx).

« Are displayed in the lower left corner of the screen
{module ID field) when the test is executing.

« Appear in the RRRR field of reference codes issued by
Basic diagnostic tests (I = 8).

EXAMPLE OF BASIC DIAGNOSTIC TEST ID AND
REFERENCE CODE:

D180
UU 180x 8 S\
Unit code \ Status
Indicates basic diagnostic
TestID test reference code
Error number within test

OO0 0000
AN N \\j N4 N/

SBA | <

Processing

Unit

BASIC TEST ORGANIZATION:
(4341 Model Group 1)

Diskette|Range of

Test IDs

Area
Tested

BASIC TEST ORGANIZATION:
(4341 Model Group 2)

DIAG1

DB20-D062
DO64-DOCC
D120-D1F4
D280

0284

D2B0-D2D4
D2E@-D2EC
D2F0-D2F8

SBA and scan rings
Error transmission
Clocks

CREG distribution
Maintenance commands
Traps

Channel slot rotor
Channel control

DIAG2

D320-D3E0
D428

D4BO-D4B 1
D520-0538
D580-D5C6
D620-D66L4
D68E-D6ED
D6F8

0720-D726
D730-D700

Data flow

ALU error checkers
Shifter

Late branch

IP function

Timer

l-cycles

Retry

Byte shifter (See Note)
Channel function

DIAG3

D80G0-D990
DAAL-DAA7
pC20-bDaC

Storage controller
Channels - storage
Control storage

Diskette{Range of |Area
Test IDs |Tested

DIAG1 |D020-D062|SBA and scan rings

i D064-DOD4|Error transmission

D100-D1F4]|Clocks
D280 CREG distribution
D284 Maintenance commands
D2B0-D2D8|Traps
D2E0-D2E4|Slot rotor
D2F0-D2F8|Channel control

DIAG2 D320-D3E0|Data flow
D428 ALU error checkers
D480-DuB1|Shifter
D520-D538|Late branch
D580-D5C6| IP function
D620-D664|T imer
D68BE-D6EO| I -cycles
DéF8 Retry
D720-D726|Byte shifter (See Note)
D730-D7E0]|Channel function

DIAG3 |D800-D990|Storage controller
DAA4-DAAA|Channels - storage
DC20-DDOC|Control storage

Note: For additional information on the byte shifter tests,

see "'Special Purpose Tests."

\‘_)u/

N

N N

Note: For additional information on the byte shifter
tests, see ''Special Purpose Tests."
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MACHINE SPEED MICRODIAGNOSTICS
(MSMDS) (4341 Model Group 1)

« Test the processing unit at machine speed.

« Are contained on diskette DIAG4 in seven control
storage loads.

. Execute in the processing unit under control of the
MSMD monitor which communicates with the testcase
monitor (TCM).

. Indicate errors by displaying reference codes.

Support Processor (SP)

Processing Unit

SP Storage Control storage (CS)
D — |TCM | €— ety | SBA | tmmnd ——p | MSMD
= Monitor
MSMDs

MSMD TEST IDS
« Are eight characters long starting with an "M."

« Include the MSMD section ID and the UU and RRRR
fields of the reference code that is displayed when a
failure is sensed.

EXAMPLE OF MSMD TEST ID AND REFERENCE
CODE

MSMD section 1D Identifies a particular test
\ /within the section

MG5H5AO0701
Reference code
(UURRRRIS): 5A07019x
\
Status
Indicates MSMD
reference code

MSMD TEST ORGANIZATION

MSMDs are on diskette DIAG4 in seven control storage
(CS) loads. Each CS load contains one or more sections
and each section contains several tests.

CS |Section{Section |Area
Load ID Name Tested

MADATAQQ|Data flow
MBDATAQO|Data flow
MCBRANOO |Branching

1

MDSHFTOO|Shifter
MESHFTOO|Shifter

MF INTMOO| Interrupts and timers
MGSARSOO | SARs

MHSTGCOO|Storage controller
MISTGCOO|Storage controller
MJSTGCOO|Storage controller

MKBSMT00|Storage (Source 1)
MLBSMTO00|Storage (Source 2)
MMIPUAQOO| Instruction processor
MN1PUAQOO!] Instruction processor

MOCHANOO |Channel traps
MPCHANOQ | Channe!l data traps
MQCHANOO |Channel data buffer
MRCHANOO |Channel functions
MSCHANOO{LCA |

MTICYCOO|l~-cycles
MUTRAPQOTraps
MVRTRYOO |Retry

gl <c-| wmovo| zxrx|c—x| onvmo| co>»

MWCMDEQO|{Special channel tests

MACHINE SPEED MICRODIAGNOSTICS
(MSMDS) (4341 Model Group 2)

« Test the processing unit at machine speed.

« Are contained on diskette DIAG4 in seven control
storage loads.

« Execute in the processing unit under control of the
MSMD monitor which communicates with the testcase
monitor (TCM).

« Indicate errors by displaying reference codes.

Support Processor (SP)

Processing Unit

SP Storage Control storage (CS)
TCM SBA MSMD
Monitor
MSMDs

MSMD TEST IDS
« Are eight characters long starting with a ''T."

+ Include the MSMD section ID and the UU and RRRR
fields of the reference code that is displayed when a
failure is sensed.

EXAMPLE OF MSMD TEST ID AND REFERENCE
CODE

MSMD section ID Identifies a particular test

within the section

—
TGHA0701
Reference code
(UURRRRIS): 5A07019x

Status
Indicates MSMD
reference code

MSMD TEST ORGANIZATION:

MSMDs are on diskette DIAG4 in seven control storage
(CS) loads. Each CS load contains one or more sections
and each section contains several tests.

CS |Section|Section |Area
Load 1D Name Tested

1 TADATAOO|Data flow
TBDATAOO|Data flow
TCBRANOO|Branching

TDSHFTOO|Shifter

TESHFTOO|Shifter
TFINTMOO} Interrupts and timers
TGI'PUAOO | SARs

THSTGCOO|Storage controller
TISTGCOO|Storage controller
TJSTGCOO|Storage controller

N
« — omm O™

TKBSMTO00|Storage
TLBSMTOO|Storage
TMBSMTO00 Storage
TNPAGEOO|Storage Controller Op

TOCHANGCO|Channel traps
TPCHANOO |Channel data traps
TQCHANOO|Channel data buffer
TRCHANOO{Channe!l functions
TSCHANQO jLCA

TTICYCOO] t-cycles
TUTRAPOC | Traps
TVRTRYOC [Retry

Ll <ac-] wmOowo | Zxr X

TWCMDEQO | Special channel tests

EC 379602 15Sep80 PN 5666304
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HOW TO RUN BASIC AND MSMD TESTS
(4341 Model Group 2)

You can initiate the processing unit diagnostic tests (Basics
and MSMDs) with any diskette mounted because the test
case monitor (TCM) is on all diskettes. If the test to be run is
not on the diskette that is mounted, you are prompted to
mount the correct diskette.

To run the processing unit diagnostics:

1. Set the CE MODE switch {on the CE panel) ON.

2. Hold the ALT key down and press the DIAG key. The
Diagnostic Mode General Selection screen is displayed.

3. Do one of the following:

-~ Press ENTER only; in this case PUMA (Processing
Unit Maintenance Algorithm) determines what tests
need to be run.

Note: PUMA is designed to be used with (and to
eliminate) some of the MAPs. It is NOT an
independent (stand-alone) option. Therefore, use
PUMA only if so directed.

- Key in one of the listed options (A through G) and
press ENTER.

Pressing ENTER only

If you press ENTER only, PUMA displays a prompting
message that requests you to enter a reference code (and
reference code extension if any). After verifying that the
reference code is valid (that is, recorded in the system history
file), PUMA runs the appropriate diagnostics. If need be, you
will be prompted to mount applicable diskettes. If the
reference code you enter is invalid or some action is required
by you, PUMA displays a prompting message.

Option A - AUTOMATIC DIAGNOSTIC MODE

Selecting this option starts execution of all Basics and
MSMDs except those that are described under "Special
Purpose Tests."

« You are prompted when it is necessary to mount another
diskette.
‘e. All tests run if no failures are detected.

« If a failure occurs the test run is terminated. CAP is called
automatically, and a FRU list and MAP reference are
displayed.

© IBM Corp. 1979, 1981

’(y C C C C C C C C C C CCCC( 0.)

DIAGNOSTIC MODE
GENERAL SELECTIDON SCREEN
EC xxxxx

DESCRIPTION

AUTOMAT IC DIAGNOST IC MODE
SELECTED DIAGNOSTIC(S) MODE
FIELD SUPPORT CENTER MODE

OPTION

END OF DIAGNOSTICS
RUNALL BASICS
RUNALL MSMD'S

OTMMODO WD
[ T I T

PRESS ENTER TO RUN PROCESSING UNIT MAINTENANCE ALGORITHM
(PUMA) OR SELECT ONE OF THE OPTIONS LISTED ABOVE

SELECTION: _ ====>_../...... message area .......
OPTIONS IN EFFECT:

FI1ELD SUPPORT CENTER MODE WITH INTERVENTION

Option B - SELECTED DIAGNOSTICS MODE

Selecting this option allows you to run a particular test or
group of tests.

You are prompted to enter test names (IDs) via the Test
Case Monitor screen.

If a failure occurs, the test run is terminated. CAP is
called automatically and a FRU list and MAP reference are

displayed.

Selecting Basics:

To run a single Basic test, enter its name (ID).

To run a group of Basic tests, enter the starting and
ending test IDs separated by a hyphen (-) (for
example: D020-DO060). All tests in the selected group
must be on the same diskette.

To run all Basic tests on a particular diskette, enter: Bx
(x =1, 2, or 3 comparable to DIAG1, 2, or 3).

Selecting MSMDs:

To run an MSMD section, enter the section name.

To run a group of MSMD sections, enter the starting
and ending section names separated by a hyphen (-)
(for example: MOCHANOO-MSCHANOOQ).

To run a complete MSMD CS load, enter: Mx (x = CS
load number, for example: M3).

Option C - FIELD SUPPORT CENTER MODE

Selecting this option causes the Field Support Center screen
to be displayed. See ''Diagnostic Mode Field Support Center
Screen."

Option D - FIELD SUPPORT CENTER MODE WITH
INTERVENTION

Selecting this option causes the Field Support Center screen
to be displayed and also allows you to enter console manual
functions mode between test steps. See ''Diagnostic Mode
Field Support Center Screen."

Option E - END OF DIAGNOSTICS

Selecting this option ends diagnostic mode and returns
control to console functions. The Q (Console Functions
General Selection) screen is displayed.

To return to normal operation:

1. Mount the FUNCT diskette.
2. Set the CE MODE switch to NORMAL.

3. Press the POWER ON/IML switch on the operator control

panel (OCP).

4. Enter: QLM

This starts a processing unit IML. Return the machine to
the customer when the "IML COMPLETE' message is
displayed.

C C € € C C (

Selecting this option starts all Basic diagnostic tests except
the byte-shifter tests. For information on the byte-shifter
tests, see ''Special Purpose Tests."

« You are prompted when it is necessary to mount another
diskette.

« If a failure occurs, the test run is terminated. CAP is
called automatically, and a FRU list and MAP reference
are displayed.

Option G - RUNALL MSMD’S

Selecting this option causes MSMD CS Ioads 1 through 6 to
run. For information on running CS load 7, see '"How to Run
Special Channel Tests."

« If the DIAG4 diskette is not already mounted, you are
prompted to mount it.

« If a failure occurs, the test run is terminated. ELA and
CAP are called automatically, and a FRU list and MAP
reference are displayed.

OPERATING TIPS

1. When running Basic diagnostic tests, the test ID of the
test that is running is displayed in the lower left corner of
the screen in the module ID field (line 24, field 22).

2. Processing unit diagnostic test execution is interrupted
when the ALT key is pressed and held, and the DIAG key
is pressed. The run is cancelled and the diagnostic mode
general selection screen is displayed.

3. Pressing ENTER causes the diagnostic mode general
selection screen to be displayed when:

a. The requested test(s) have run to completion.

b. A failure was sensed by a test and the FRU list is
displayed.

Model Groups 1 and 2
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HOW TO RUN BASIC AND MSMD TESTS
(4341 Model Group 1)

You can initiate the processing unit diagnostic tests (Basics
and MSMDs) with any diskette mounted because the testcase
monitor (TCM) is on all diskettes. If the test to be run is not
on the diskette that is mounted, you are prompted to mount
the correct diskette. To run the processing unit diagnostics:

1. Set the CE MODE switch (on the CE panel) ON.

2. Hold the ALT key down and press the DIAG key. The
Diagnostic Mode General Selection screen is displayed.

3. Do one of the following:

- Press ENTER only; in this case PUMA (Processing Unit
Maintenance Algorithm) determines what tests need to be
run (applies to EC 154324/866870 and later). Note:
PUMA is designed to be used with (and to eliminate)
some of the MAPs. It is NOT an independent
(stand-alone) option. Therefore, use PUMA only if so
directed.

- Key in one of the listed options (A-G) and press
ENTER.

" Pressing ENTER only

If you press ENTER only, PUMA displays a prompting
message that requests you to enter a reference code (and
reference code extension if any). After verifying that the
reference code is valid (that is, recorded in the system history
file), PUMA runs the appropriate diagnostics. If need be, you
are prompted to mount applicable diskettes. If the reference
code you enter is invalid or some action is required by you,
PUMA displays a prompting message.

Option A - AUTOMATIC DIAGNOSTIC MODE

Selecting this option starts execution of all Basics and
MSMDs except those that are described under '"Special
Purpose Tests."

« You are prompted when it is necessary to mount another
diskette.
o All tests run if no failures are detected.

« If a failure occurs, the test run is terminated. CAP is
called automatically, and a FRU list and MAP reference
are displayed.

Option B - SELECTED DIAGNOSTICS MODE

Selecting this option aliows you to run a particular test or
group of tests.

» You are prompted to enter test names (IDs) via the Test
Case Monitor screen.

« If a failure occurs, the test run is terminated. CAP is
called automatically and a FRU list and MAP reference are
displayed.

aNeoNaNe

R N N N

,/-\\ ’//\%\ 3/\\‘

Prior to EC 154324/866870

DIAGNOST IC MODE
GENERAL SELECTION SCREEN
EC xxxxx
OPTION DESCRIPTION
AUTOMAT IC DIAGNOSTIC MODE
SELECTED DIAGNOSTIC(S) MODE
FIELD SUPPORT CENTER MODE

END OF DIAGNOSTICS
RUNALL BASICS
RUNALL MSMD'S

OMMoOOm>

SELECTION: _
OPTIONS IN EFFECT:

FIELD SUPPORT CENTER MODE WITH INTERVENTION

A VALID SELECTION CONSISTS OF ONE OF THE ABOVE OPTIONS.

Applies to EC 154324,/866870 and Later

o
m'nmcnw>3
o
-4

-------

Selecting Basics:
- To run a single Basic test, enter its name (ID).

- To run a group of Basic tests, enter the starting and
ending test IDs separated by a hyphen (-) (for
example: D020-DO060). Ali tests in the selected group
must be on the same diskette.

- To run all Basic tests on a particular diskette, enter: Bx
(x =1, 2, or 3 comparable to DIAG1, 2, or 3).

Selecting MSMDs:
- To run an MSMD section, enter the section name.

- To run a group of MSMD sections, enter the starting
and ending section names separated by a hyphen (-)
(for example: MOCHANGO-MSCHANOO).

- To run a complete MSMD CS load, enter: Mx (x = CS
load number, for example: M3).

Option C - FIELD SUPPORT CENTER MODE

Selecting this option causes the Field Support Center screen
to be displayed. See ''Diagnostic Mode Field Support Center
Screen."

Option D - FIELD SUPPORT CENTER MODE WITH
INTERVENTION

Selecting this option causes the Field Support Center screen
to be displayed and also allows you to enter console manual
functions mode between test steps. See ''Diagnostic Mode
Field Support Center Screen."

]
i

aNalaaleale
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PRESS ENTER TO RUN PROCESSING UNIT MAINTENANCE ALGORITHM
(PUMA) DR SELECT ONE OF THE OPTIONS LISTED ABOVE

SELECTION: _
OPTIONS IN EFFECT:

DIAGNOST IC MODE
GENERAL SELECTION SCREEN
EC xxxxx :

DESCRIPTION

AUTOMAT IC DIAGNOSTIC MODE

SELECTED DIAGNOSTIC(S) MODE

FIELD SUPPORT CENTER MODE

FIELD SUPPORT CENTER MODE WITH INTERVENT ION
END OF DIAGNOSTICS

RUNALL BASICS

RUNALL MSMD'S

====>L .00, message area .......

Option E - END OF DIAGNOSTICS

Selecting this option ends diagnostic mode and returns
control to console functions. The Q (Console Functions
General Selection) screen is displayed. To return to normal
operation:

1. Mount the FUNCT diskette.

2. Set the CE MODE switch to NORMAL.

3. Press the POWER ON/IML switch on the operator control
panel (OCP).

4. Enter: QLM
This starts a processing unit IML. Return the machine to
the customer whenthe ''IML COMPLETE" message is
displayed.

Option F - RUNALL BASICS
Selecting this option starts all Basic diagnostic tests except
the byte shifter tests. For information on the byte shifter

tests, see ''Special Purpose Tests."

« You are prompted when it is necessary to mount another
diskette.

« If a failure occurs, the test run is terminated. CAP is
called automatically, and a FRU list and MAP reference
are displayed.

N T T e T
NP \‘

Y N N %

Option G - RUNALL MSMDS

Selecting this option causes MSMD CS loads 1 through 6 to
run. For information on running CS load 7, see "How to Run
Special Channel Tests."

« If the DIAG4 diskette is not already mounted, you are
prompted to mount it.

« |If a failure occurs, the test run is terminated. ELA and
CAP are called automatically, and a FRU list and MAP
reference are displayed.

OPERATING TIPS

1. When running Basic diagnostic tests, the test ID of the
test that is running is displayed in the lower left corner of
the screen in the module ID field (line 24, field 22).

2. Processing unit diagnostic test execution is interrupted
when the ALT key is pressed and held, and the DIAG key
is pressed. The run is cancelled and the diagnostic mode
general selection screen is displayed.

3. Pressing ENTER causes the Diagnostic Mode General
Selection screen to be displayed when:

a. The requested test(s) have run to completion.

b. A failure was sensed by a test and the FRU list is
displayed.

Model Groups 1 and 2

EC 379605 06Mar81
EC 379607 05Jun81
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Diagnostic Mode Field Support Center Screen

This screen is displayed when you select options C or D from
the Diagnrostic Mode General Selsction screen. After you
seiect cne of the following options, the Diagnostic Mode
Printer and Display Screen is dispiayed. The options that are
available to you are:

Opticn A - NQ OPTION FROM THIS SCREEN REQUIRED

Option B - STOP ON ERROR

This option terminates the test{s} when a failure is detected.

Option C - TEST LOGP

This option ioops the selecied test or range of tests (see
Note).

Option D - TEST LOOP / STOP ON ERROR

This option is the same as C except the test terminates when
an error occurs {see Note).

Option E - SECTION LOOP

This option lcops an entire MSMD section (see Note).

Option F - SECTION LOOP / STOP ON ERROR

This option is the same as E except the run terminates when
an error occurs (see Note).

Option G - RUNALL

This option runs all Basic and MSMD tests.

Option H - RUNALL / STOP ON ERROR

This option is the same as G except the run terminates when
an error occurs.

Option | - RUNALL BASIC TESTS

This option runs all Basic tests. If a failure occurs and the
display on error option has been seiected from the Printer and
Display screen, CAP is executed automatically.

Option J - RUNALL MSMD TESTS

This option runs all MSMD tests. See Option | if a failure
occurs.

Option R - RE-START DIAGNOSTIC MODE

This option returns you to the Diagnostic Mode General
Selection screen.

Note: After selecting options C, D, E, or F, you are
prompted to enter a four-digit loop number. Enter in hex
the number of times you want to /loop the selected test(s).
If you press the ENTER key without entering a number, the
selected test(s) loop until a failure or interrupt occurs.

To end the foop, press the MODE SEL key or the ALT and
DIAG keys together.

e T R o g e W PR A e e e e T

DIAGNOSTIC MODE
FIELD SUPPORT CENTER SCREEN
EC »xxxxx

OPTION DESCRIPTION

NO OPTION FROM THIS SCREEN REQUIRED
STOP ON ERROR

TEST LOGP

TEST LOOP / STOP ON ERROR
SECTION LOoP

SECTION LOOP / STBP ON ERROR
RUNALL

RUNALL / STOP OH ERROR
RUNALL BAS!C TESTS

RUNALL MSMD TESTS

RE-START DIAGNOSTIC MODE

I

B
C
D
E
F
G
H
!
J
R
v

A VAL!D SELECTION CONSISTS OF ONE OF THE ABOVE OPTIONS

OPTIONS IN EFFECT:

SELECTION: _ ====>,........ message area .......

Diagnostic Mode Test Case Monitor Screen

This screen is displayed whenever the processing unit
diagnostics are running. Prompting and error messages are
displayed on this screen. For a description of the messages,
see ''Messages."

Diagnostic Mode Printer and Display Screen

This screen is displayed after you select an option from the
Diagnostic Mode Field Support Center screen. You must
select one option from each of the two columns (for exampie,
EF = Print all; suppress display).

Option A - PRT/DISPL REF CODE ONLY

This option prints or displays the reference code and failing
field when an error occurs.

Option B - PRT/DISPL ALL ON ERROR

This option prints or displays the test |D, expected and actual
results, the reference code, and failing data when an error
occurs.

Option C - PRT/DISPL TEST ID ONLY

This option prints or displays the test ID as each test is
completed. If an asterisk (*) precedes the test 1D, this
indicates that an error occurred while executing that test.

Option D - PRT/D!SPL TEST ID UNLESS ERROR

This option is a combination of options B and C.

Option E - PRT/DISPL ALL

This option prints or displays the test ID and expected and
actual resuits. If an error occurs, the reference code is also
printed or displayed.

Option F - SUPPRESS PRT/DISPL

This option suppresses the printing or displaying of data.

Option R - RE-START DIAGNOSTIC MODE

This option returns you to the Diagnostic Mode General
Selection screen.

DIAGNOST IC MODE
PRINTER AND DISPLAY SCREEN

EC xxxxx
PRINTER SELECTIONS DISPLAY SELECTIONS
OPTION DESCRIPTION OPTION DESCRIPTION
PRT REF CODE ONLY A DISPL REF CODE ONLY

PRT ALL ON ERROR B DISPL ALL ON ERROR

PRT TEST ID ONLY C DISPL TEST 1D ONLY

PRT TEST ID UNLESS ERROR D DISPL TEST ID UNLESS ERROR
PRT ALL E DISPL ALL

SUPPRESS PRT F  SUPPRESS DISPL

RE-START DIAGNOSTIC MODE R RE-START DIAGNGSTIC MODE

DTMMoO O >

VALID SELECTION CONSISTS OF AN OPTION FROM BOTH THE PRT AND

DISPL SELECTIONS (EXAMPLE: EF=PRINT ALL,SUPPRESS DISPLAY).

SELECTION: _ EEEE> L, L i0..., message area .......

OPTIONS IN EFFECT:

DIAGNOST IC MODE
TEST CASE MONITOR SCREEN
EC xxxxx
SELECTION: _ EESI> L 0,000, message area .......
OPTIONS IN EFFECT:

EC 379605 06Mar81| PN 5666305
EC 379607 05Jun81 3013 36 057
o




S N N No ¥/ N/ v —y e S N N Ny N N N N_# N

cCOo00000000C00 OO0 0000000000 00C




o=

SPECIAL PURPOSE TESTS

The special purpose tests include:

.
.

Byte shifter

Storage single-bit failure display

Special channel tests

- Channel Microcoded Device Exerciser (CMDE)
- Mark In Test

- Channel Cable Wrap Test (CWT)

BYTE SHIFTER

A set of processing unit basic diagnostic tests isolate failures
in the-byte shifter circuitry. The set contains seven tests:
D720 through D726.

D720 through D726 do not execute in a normal run-all

basics sequence. These tests are manually selected (under
the direction of MAPs) when a UU = 6B reference code has
been issued.

How to Run Byte-Shifter Tests

1.

Ensure that the 4341 is powered on and that the CE
MODE switch is ON.

Mount the DIAG2 diskette.

3. Press and hold the ALT key, and press the DIAG key.

4. Select option B (selected diagnostics mode) from the

diagnostic mode General Selection screen.

Enter test ID: D720
The-byte shifter tests, D720 through D726, start
execution.

How to Return to Normal Operation

1.
2.
3.

Set the CE MODE switch to NORMAL.
Mount the FUNCT diskette.

Press the POWER ON/IML switch on the operator control
panel (OCP).

Enter: QLM

This starts a processing unit IML. Return the machine to
the customer when the IML COMPLETE message is
displayed.

© 1BM Corp. 1979, 1981

STORAGE SINGLE-BIT FAILURE DISPLAY

A special routine on the DIAGA4 diskette generates a storage
single-bit failure display by accessing each storage location
many times and counting the number of failures. The display
shows the total number of single-bit failures that occurred
while the storage single-bit failure display routine was
running for each of the storage cards.

How to Display Storage Single-Bit Failures

1.

2.

Ensure that the 4341 is powered on and that the CE
MODE switch is ON.

Mount the DIAG4 diskette.

3. Press and hold the ALT key, and press the DIAG key.

4. Select option B (selected diagnostics mode) from the

diagnostic mode General Selection screen.
Enter test ID: TK4011B2

How to Return to Normai Operation

1.
2.
3.

Set the CE MODE switch to NORMAL.
Mount the FUNCT diskette.

Press the POWER ON/IML switch on the operator control
panel (OCP).

Enter: QLM

This starts a processing unit IML. Return the machine to
the customer when the IML COMPLETE message is
displayed.

et Nl

STORAGE SINGLE-BIT FAILURE DISPLAY
EXAMPLE 1

DIAGNOST iC MODE
TEST CASE MONITOR
EC xxxxxx
SINGLE BIT ERROR COUNTS (HEX)
e ECC lomomcmeaee R ECC 2-cccccce--
ADDRESS BYTES 0:3 BYTES 4:7 BYTES 8:11 BYTES 12:15
(HEX) C1U CARD C1Q CARD CiL CARD C1G CARD
000000 - 1FFFFF 000080 ¢00040 000000 000001
CiT CARD C1P CARD CIK CARD C1F CARD
200000 - 3FFFFF 000000 000000 000000 000000
C1S CARD CIN CARD C1J CARD C1E CARD
400000 - SFFFFF 000A57 001C3D 000000 000000
C1R CARD C1M CARD C1H CARD C1D CARD
600000 - 7FFFFF 000000 000000 000000 000000
SELECTION: ===>
OPTIONS IN EFFECT: DAFD
TEST
STORAGE SINGLE-BIT FAILURE DISPLAY
EXAMPLE 2
DIAGNOST IC MODE
TEST CASE MONITOR
EC xxxxxx
SINGLE BIT ERROR COUNTS (HEX)
(€mmmmmmm—— ECC loccmnmuana mmmme————— ECC 2vcccccanaa
ADDRESS BYTES 0:3 BYTES 4:7 BYTES 8:11 BYTES 12:15
(HEX) C1U CARD C1Q CARD CiL CARD C1G CARD
000000 - 3FFFFF 000080 000040 000000 000001
CI1T CARD C1P CARD CIK CARD C1F CARD
400000 - 7FFFFF 000A57 001C3D 000000 000000
C1S CARD CIN CARD C1J CARD C1E CARD
800000 -~ BFFFFF 000412 000000 000040 000000
CIR CARD C1M CARD CiH CARD C1D CARD
C00000 - FFFFFF 000000 000000 000010 000000
SELECTION: ===>
OPTIONS IN EFFECT: DAFD
TEST

The two examples on this page show that storage is aligned

on half-meg boundaries (Example 1) or one-meg boundaries
(Example 2), depending on the type of storage installed. Each
doubleword is contained on two cards: bytes 0-3 are on one

card and bytes 4-7 are on the other, and bytes 8-11 are on
one card and bytes 12-15 are on the other.

Double-bit failures cannot be determined from these
displays, but the possibility of double-bit failures is reduced
when there are no (or few) failures on at least one of the
cards within a boundary. In Example 1, the greatest
possibility of double-bit failures is in address range 400000

to BFFFFF. in Example 2, the greatest failure possibility is in

address range 400000 to 7FFFFF.
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SPECIAL CHANNEL TESTS

MSMBD centrol storage (CS}) load 7 on the DIAG4 diskette
contains special channel tests that display detailed error
information: if a failure is sensed:

« Mark In Test
Use this test to detect a failure to reset an up (active)

level of the MARK IN bit (applies to EC 856092 and later).

« Channel Microcoded Device Exerciser (CMDE}
Use this test to diagnose channel or /0 device problems.
« Channe! Cable Wrap Test (CWT}
Use this test to isolate channel interface adapter (IFA)
driver and receiver failures.

How to Run Special Channel Tests

1. Mount the DIAG4 diskette and set the CE MODE switch
to ON.

2. Press and hold the ALT key and press the DIAG key to
display the Diagnostic Mode General Selection screen.

3. Select option G (RUNALL BASICS). .
This causes MSMD CS loads 1 through 6 to run which
verify 4341 operation up to the drivers and receivers on
the channei IFA cards.

4. Select option B (selected diagnostics mode).

5. Enter test ID: M7
After CS load 7 is loaded (takes approximately two
minutes), the Special Channel Tests Selection screen is
displayed. i

6. Make a selection from the screen. Enter:
01 to select CMDE.
02 to select CWT.

03 to select the Mark In Test (applies to EC 856092 and
_ later). (You must first select 02 and run the CWT
before selecting 03.)

E to end the special channel tests.

If you select any of these tests, detailed run
instructions and available options are displayed to help
you run the tests. If you select E, the Diagnostic
Mode General Selection screen is displayed.

Mark in Test

The Mark in Test checks for a failuré to reset an up (active)
level of the MARK IN bit (applies to EC 856092 and later).
An open condition is not detected by this test.

For details on how to select the Mark In test, see ''How to
Run Special Channel Tests." Note that you must run the
CWT before running the Mark In test.

"Run Special Channel Tests.

Channel Microcoded Device Exerciser (CMDE)

- Use the CMDE test to diagnose channel or |/0 device

problems. If this test detects no failures, run 4300-FRIEND
to isolate the problem:.

For details on how to select the CMDE test, see ''How To

" After you select the CMDE test,
detailed run instructions and available options are displayed to
help you use the test.

Beginning with EC 856094, the CMDE test is run under the:
direction of the MAPs (this is the usual way) or independently
of the MAPs (this latter method assumes that you have the
experience or skills to diagnose channel-related problems).
For a high-level description of each method see the two
flowcharts on this page. The different bit meanings are also
given here for reference purposes.

BIT MEANINGS

Device (Unit) Status
80 ~ Attention

40 - Status modifier
20 - Control unit end
10 - Busy

08 - Channel end

04 - Device end

02 - Unit check

01 -

Unit exception

Channel Status :
80 - Program-controlled interrupt
40 - Incorrect length

20 - Program check

10 - Protection check

08 - Channel data check

04 - Channel control check
02 - Interface control check
01 - Chaining check

Sense Byte 0

80 - Command re ject

40 - Intervention required
20 - Bus-out check

10 - Equipment check

08 - Data check

04 - Overrun

Note: This sense information is
not valid for all 1/0 devices; it
is given here as a general guide
only. For explicit sense informa-
tion, see the applicable manual.

CMDE TEST (USING MAPS}

|

Enter
channel ID
(00-05)

Ti10/S10 + SENSE
r—picmd issued to

! device on given
channel.

Good
completion

Yes

All
devices
(00-FF)
tested

|

Ensure that at
least one dev-
ice is made
ready on this
channel. Enter
its address.

|

Channel is OK.
Enter the addr-
ess of a sus-
pected device.

T10/S10 + SENSE
cmd issued to
given device.

Good
completion

Error results
are displayed.

NN Y

Yes

Good Completion
screen is dis-
played.

CMDE TEST
(NOT USING MAPS)

[

Enter channel
1D (00-05) and {
x. Example: 02x|

2
>

The Extended
Option screen
is displayed.

Select an
option from the
screen.

The option you
requested is
performed.

Good
completion

Error results
are displayed.
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Channel Cable Wrap Test (CWT)

Use the Channel Cable Wrap Test (CWT) to isolate (a)
channel IFA driver and receiver failures (see note) and (b)
channel interface cable and connector failures. The CWT
verifies that:

« When each "OUT" line is activated, the corresponding
"IN" line is activated (see "CWT Error Example 1").

« The bus and tag lines can be reset {see ""CWT Error
Example 2").

For details on how to select the CWT, see ''How to Run
Special Channel Tests." Before running the CWT, you must
run CS loads 1 through 6 to verify 4341 operation up to the
drivers and receivers on the channel IFA cards.

Note: The Basics and MSMDs verify 4300 operation up to
the drivers and receivers on the channel IFA cards.

Channel IFA Card Locations {Board 01AA2)

Channel IFA Card

F2
Q2
D2
R2
E2
S2

AHPWN-=0

Two terminators (bus wrap and tag wrap) are required to
run the CWT. To test a channel IFA card, instali the wrap
terminators in place of the channel interface cables (on the
channel to be tested). To test a channel IFA card and the
channel interface cables, install the wrap terminators in place
of the channel interface terminators (located on the last |/0
control unit of the channel to be tested).

After you have completed the CWT, be sure to remove the
wrap terminators and re-~install the interface cables or the
original terminators.

Bus Wrap Terminator (Part 8483772} Wiring

Bus Bit({Hex) Bus Out Bus In

P BG3 GO3
0(80) D04 Jo4
1(40) BO5 GO05
2(20) D06 JO6
3(10) BO8 GO08
4(08) D09 Jo9

5(04) B10 G10
6(02) - bpmn Jn

7(01) B12 G12
MARK D13 J13

Tag Wrap Terminator (Part 8483773) Wiring

Tag Bit(Hex)  Tag Out Pin Tag In Pin
0{80) SUPR QUT B12 REQ IN Joé
1(40) OP OUT J13 OP IN BO3
2(20) HOLD OUT G12 DISCIN Ji1
3(10) ADR OUT B10 ADRIN BO5
4(08) SEL OUT D09 SEL IN 808
5(04) CMD OUT DN STATIN D04
6(02) DATA OUT G10 DATA IN* GO8
7(01) SRV OUT D13 SRV IN* D06

MTR OUT** J04

* DATA IN and SRV IN shorted together are not detected

by this test.
** Not tested here — "'See Metering Service Procedure."

MTRIN GOB

CWT ERROR EXAMPLE 1 (Dropped Bits)

o

CABLE WRAP TEST

CHANNEL : O4

ERROR DETECTED

BUS (BIT PATTERN):
EXPECTED 55 AA 80 40 20
ACTUAL 15%  AA 80 00* 20

EXPECTED 08
ACTUAL 40 0% 20 08

TAGS ( OUT/IN }: DP/OP AD/AD HD/DC SE/SE SP/RE SR/SR (CD/ST DA/DA
40 10 20

==> PRESS ENTER KEY TO RETURN TO CWT OPTION SCREEN

10 08 04 02 01
10 - 08 04 02 01

80 03 07 03
80 03 07 03

CWT Error Example 1 shows two instances of dropped bits
on channel 4: .

1. Dropped bus bit 1. X’'55'(bits 1,3,5,7) was sent on bus
out and X'15’ (bits 3,5,7) was returned on bus in; X'40’
(bit 1) was sent on bus out and X'00' (no bits) was
returned on bus in.

Note: Suspect a bus parity bit failure if the screen
indicates that an error was detected but the "expected"
and "actual" bit patterns are the same. .

2. Dropped the address (AD) tag. The address out bit
(X'10’; tag bit 3) was sent but no bit was returned on the
address in line. For the meaning of the tag abbreviations
that appear on the screen, see 'CWT Tag Abbreviations.'

CWT ERROR EXAMPLE 2 {(Unable to Resst Bits)

CWT Tag Abbreviations

OP  Operational

AD  Address
HD Hold

DC Disconnect
SE Select

SP Suppress
RE Request
SR Service
CD Command
ST Status

DA Data

CABLE WRAP TEST
CHANNEL: 04

==> PRESS ENTER KEY TO RETURN TO CWT OPTION SCREEN )
{®*) FOR MORE INFORMATION ON TAG BIT (7) SEE THE "MAINTENANCE INFORMAT ION

ERROR DETECTED * SPECIAL WRAP TERMINATORS * .
fhhhd kbt htR BITS ouT IN {TAGS) ouT IN (BUS)
UNABLE TO CLEAR 0  SUPR <=---> REQ 0 <===> 0
TAG AND BUS LINES 1 0P <awe> 0P 1 Cmme> 1
| 2 HOLD <«==-> DISC 2 <mme> 2
TAGS: 10 3 ADR <=~==> ADR 3 <e==> 3
BUS: 40 4 SEL <w=-=> SEL 4 Cmwa> Y
5 CMD <--~> STA 5 Cue=> 5
6 SRV/DATA <---> SRV/DATA 6 <===> 6
7 CMD/SRV/DATA OUT (*) 7 <me> 7

MANUAL'' UNDER DIAGNOSTICS: SPECIAL CHANNEL TESTS.

CWT Error Example 2 shows a failure to reset é tag and bus
fine on channel 4:

. 1." TAGS: 10. The address out tag cannot be reset {X'10' =

tag bit 3 which is the address tag).
2. BUS 40. Bus bit 1 cannot be reset {(X'40’ = bus bit 1).

Note: The hardware sets tag bit 7 on whenever tag bit 5
and [or tag bit 6 are set on. Tag bit 7 is not needed to
diagnose the failure; therefore, use tag bits 5 and/or 6
to diagnose the failure and ignore tag bit 7.
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MESSAGES

The messages described here are issued by the:
« Code Analysis Processor (CAP)
« Testcase Monitor (TCM)

For additional information on the CAP, see ''Code Analysis
Processor (CAP)"' under "Introduction."

For additional information on the TCM, see ''Testcase
Monitor (TCM)" under '"'Processing Unit Diagnostic Tests."

© 1BM Corp. 1979, 1980
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CODE ANALYSIS PROCESSOR (CAP) MESSAGES

Message

Reason for Message

Action Required

uurrrris 1S NOT A VALID REFERENCE
CODE

DISKETTE PROBLEM - CAP CANNOT LOAD
TABLE CFFx

ERROR IN TABLE CFFx FOR REFERENCE
CODE uurrrris

MAY BE CHAN x DEVICE PROBLEM

REFERENCE CODE uurrrris IS NOT IN
TABLE CFFx ON (mounted) DISKETTE

TABLE CFFx IS NOT ON (mounted)
‘ DI SKETTE

This message indicates an MSS failure or a microcode
error if the reference code was entered correctly via
the QE! screen, or if CAP was called automatically
while running processing unit diagnostic tests.

The indicated reference code is not valid.

This message indicates a diskette failure and is
always followed by a message that indicates the
failing operation, the diskette drive adapter (DDA)
status, and a return code.
The return codes are:

01 - Request to increment or read 0 records.

OF - Diskette not ready.

21 - Increment or seek exceeds module length.

41 - Module ID not found.

81 - Diskette read error.

82 - DDA check.

83 - SP check.

8F - Invalid cylinder directory.

9F - No seek was issued before a read or increment.

This message indicates a diskette drive, DDA, or MSS
failure, or a microcode error.
CAP found the reference code in the indicated table
but could not find a FRU list.

The failure that generated the reference code may be
on the indicated channel (if known) or on an attached
1/0 device. The displayed FRU list may not be valid.

This message indicates that an error was made entering
the reference code via the QE| screen, or, if the
indicated table is CFF8, the diskette that contains
the Basic test that issued the reference code is not
mounted. This message may also be displayed when the
diskette is defective, the MSS is failing, there is a
microcode error, or the table and the microcode or
test that issued the reference code are at different
EC levels.-

This message is displayed under two conditions:

1. When CAP is started manually (by entering QEIl), the
message indicates that the reference code was not
entered correctly or that the wrong diskette is
mounted.

2. When CAP is started automatically (from a diag-
nostic diskette), the message indicates that there
may be a microcode problem.

If an error was made entering the
reference code via the QE! screen,
re-enter the reference code.

Repair the diskette problem.

Repair the failure.

If replacing the FRUs that are
indicated does not fix the problem,
suspect a channel or 1/0 device
problem. Start again at MAP 0000
with the new symptoms.

If an entry error was made via the
QE! screen, re-enter the reference
code.

If the table indicated is CFF8,
ensure that the diskette that
contains the Basic test that issued
the reference code is mounted.

1. Ensure that the reference code is
entered correctly and that the
correct diskette is mounted.

2. Go to the indicated MAP if CAP was
started automatically.
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TESTCASE MONITOR (TCM) MESSAGES

Message: Reason for message: User action required:
AN ADDRESS MATCH HAS OCCURRED Option D (FSC mode with intervention) was|Follow the instructions in the message.
IF MANUAL [INTERVENTION IS REQUIRED: selected from the Diagnostic Mode General|!f manual intervention is not desired at
1. MOUNT THE SYSTEM DISKETTE Selection screen. Execution of basic this point, press the ENTER key.
2. ENTER YES WHEN READY tests is now at a point where
ELSE, PRESS THE ENTER KEY intervention is allowed.
BASIC DIAGNOSTICS ENDED A RUNALL BASICS run has completed. Press ENTER to restart the TCM.
BOTH IDS MUST BE SECTION DS An MSMD range consisting of one test ID |Enter a valid range of MSMD test or section
and one section ID was entered. When IDs.

selecting an MSMD range, both IDs must be
section IDs or both must be test IDs.

BUSCI ERROR; SBA COMMAND 33 A BUSCI 33 (source bus control) Press ENTER to return to the general
instruction failed. Possibly caused by an|selection screen.
SBA time-out or by an adapter check.

CONFG FAILURE - DEFAULTED TO SUPPRESS An error occurred during an attempt to Press ENTER to continue.

PRINT |configure a selected printer for TCM use.
The print option defaults to suppress
print.

CONTROL STORE LOAD ERROR - CSLOAD IS IN JAn error occurred while an MSMD CS load Press ENTER to restart the TCM.
ERROR|was being loaded.

"JCONTROL STORE LOAD COMPLETE - An MSMD CS load has completed and the None.
MSMDS RUNNING |tests have started.
CONVERSION ERROR EBCDIC TO HEX An invalid hex character was encountered.|Press ENTER to return to the general
. selection screen.
DIAGNOST ICS ENDED An E option was entered. None. The general selection screen is
displayed.
DISPLAY ERROR A TCM command to the console display has |Press ENTER to return to the general
failed, probably because of a microcode |selection screen.
error.
DUPL ICATE IDS NOT ALLOWED The beginning and ending test IDs of a Re-enter a valid test range.

range were identical.

END OF MSMD TESTS An MSMD run has completed. Press ENTER to restart the TCM.

Testcase Monitor (TCM) Messages (Part 1 of 5)
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Message:

Reason for Message:

User Action Required:

ENTER 4 DIGIT CYCLE CONTROL NUMBER
ENTER 4 DIiGIT LOOP CONTROL

ENTER CHANNEL 1D

ENTER ONE BYTE HEX REL!ABILITY COUNT

ENTER TEST ID(S)

ENTER Y TO BYPASS CONTROL STORE LOAD

INPUT CONTAINS EXTRA OR INVALID

INVALID CHANNEL 1D
INVALID CYCLE CONTROL NUMBERS

INVALID ID xxxxxxxx

A request has been made to run MSMDs
under the test or section loop option.

The test loop option has been selected.

Basic diagnostic tests have been
selected under FSC mode. It is necessary
to indicate which channels are to be
tested.

The RUNALL MSMDS option has been selected
in FSC mode.

An option that requires test id(s) has
been selected.

The requested MSMD CS load is the same as
the CS load that just completed.

ENTER Y TO DISABLE ERRORS WHILE RUNNING |MSMD tests have been selected under FSC
MSMDS|mode. It is necessary to indicate if

errors are to be disabled.

The TCM detected an invalid testlD

CHARACTERS | format. -

The requested channel ID is invalid.

A cycle control number containing a non-
hex character was entered.

An invalid test or section ID was
entered. (The invalid 1D remains in the
input area.)

Enter four hex numbers indicating the
number of times it is desired to repeat the
test or section before continuing.

Enter four hex numbers indicating the
number of times it is desired to loop the
selected test.

Enter the number of the channel to be

tested (0-5) or enter ALL for testing all
channels. ENTER key only defaults to ch 1.

Enter two hex numbers indicating the number
of times each MSMD test is to run before
proceding to the next test. Th<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>