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Notices

References in this publication to IBM products, programs, or services do not imply that IBM intends to
make these available in all countries in which IBM operates. Any reference to an IBM product, program,
or service is not intended to state or imply that only that IBM product, program, or service may be used.
Any functionally equivalent product, program, or service that does not infringe any of the intellectual prop-
erty rights of IBM may be used instead of the IBM product, program, or service. The evaluation and
verification of operation in conjunction with other products, except those expressly designated by IBM, are
the responsibility of the user.

IBM may have patents or pending patent applications covering subject matter in this document. The fur-
nishing of this document does not give you any license to these patents. You can send license inquiries,
in writing, to the IBM Director of Commercial Relations, IBM Corporation, 208 Harbor Drive, Stamford, CT
06904, U.S.A.

This publication could contain technical inaccuracies or typographical errors.

This publication may refer to products that are announced but not currently available in your country. This
publication may also refer to products that have not been announced in your country. IBM makes no
commitment to make available any unannounced products referred to herein. The final decision to
announce any product is based on IBM's business and technical judgment.

Because the changes and additions are extensive, this publication should be reviewed in its entirety.

The drawings and specifications contained herein shall not be reproduced in whole or in part without the
written permission of IBM.

IBM has prepared this publication for use by hardware service representatives in the maintenance or
repair of the specific machines indicated. IBM makes no representations that it is suitable for any other
purpose.

Safety and Environmental Notices

Each safety notice contains a reference number (RSFTxxxx). To see if the safety notice is available in
your language, refer to the reference number in the Safety Information, SA41-3139.

Danger Notices
A danger notice calls attention to a situation that is potentially lethal or extremely hazardous to people.
The danger notices on this page apply throughout this service guide.

DANGER

An electrical outlet that is not correctly wired could place hazardous voltage on metal parts
of the system or the products that attach to the system. It is the customer's responsibility
to ensure that the outlet is correctly wired and grounded to prevent an electrical shock.
(RSFTD201)
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DANGER

To prevent a possible electrical shock when installing the system, ensure that the power
cords for all devices are unplugged before installing signal cables. (rsFo202

DANGER

To prevent a possible electrical shock when adding or removing any devices to or from the
system, ensure that the power cords for those devices are unplugged before the signal
cables are connected or disconnected. If possible, disconnect all power cords from the
existing system before you add or remove a device. (rsFrpz03

DANGER

To prevent a possible electrical shock during an electrical storm, do not connect or discon-
nect cables or station protectors for communications lines, display stations, printers, or
telephones. (rsFiDoos)

DANGER

To prevent a possible electrical shock from touching two surfaces with different electrical
grounds, use one hand, when possible, to connect or disconnect signal cables. (rsFoos)

DANGER

To prevent power from switching on automatically during service procedures, select
manual or secure mode on the system unit control panel or disconnect the cables that
connect to J15 and J16 on the frame being serviced. (rsFro211)

Product Recycling

This unit contains recyclable materials. These materials should be recycled where facilities are available
and according to local regulations. In some areas IBM will provide a product take-back program that
ensures proper handling of the product. Contact your IBM representative for more information.

Product Disposal

This unit may contain batteries that are accessible to certified service personnel only. Before disposing of
the unit, these batteries must be removed and discarded or recycled according to local regulations.
Contact your IBM representative to remove these batteries.

Trademarks and Service Marks

The following terms, denoted by an asterisk (*) in this publication, are trademarks of the IBM Corporation
in the United States or other countries or both:
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nies:

LocalTalk Apple Computer Incorporated
Apple Apple Computer Incorporated
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System Service Tools and
Dedicated Service Tools
Overview

The system service tools (SST) run one or more
Vertical Licensed Internal Code (VLIC) or hard-
ware service functions under the control of the
Operating System/400* (OS/400*) licensed
program. SST allows you to perform service func-

tions concurrently with the customer's application
programs.

The dedicated service tools (DST) are used to
service Vertical Licensed Internal Code and to
work with disk unit configuration.

The following diagrams highlight some service

options from system service tools (SST) and dedi-
cated service tools (DST).
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System Service Tools Overview

System Operating

Sign On

AS/400
Main Menu

Use default password QSRV

and user QSRV, or ask customer
for reassigned sign-on
information.

Problem Handling
Menu

Communications
- Verify communications (VFYCMN)

Define or change the system

- Configuration

- Work with support contact information
- Work with system values

e Select the Work With Problems option (WRKPRB).

Existing or new system-detected problems
(problem log or problem analysis, with SRCs)

Communications
Control panel
Storage 1/0 processors

L]

L]

L]

¢ Diskette

® Processor

® Vertical Licensed Internal Code
e Workstation 1/0 processor

® Disk

* Tape/Optical

e Select the System Service Tools option.

Select the Analyze a New Problem option (ANZPRB).
L

Online problem analysis or user perceived
problem resolution (UPPR)with no SRCs

¢ Hardware
- Displays and printers
- Communication lines
- Tapes and diskettes

® - Media

e Software
- Job problems
- User errors and status
- Performance

e Problem reporting

System Service Tools (SST)

Start a service tool
- Error log utility
- Trace Vertical Licensed Internal Code
- Work with communications trace
- Display/alter/dump
- Vertical Licensed Internal Code log
- Input/output debug utility
- Print stand-alone dump
(main storage dump)
- Display hardware configuration
Work with active service tools
Work with disk units
- Display disk configuration
- Display checksum configuration
- Calculate checksum configuration
- Work with ASP threshold
- Work with disk unit recovery
- Work with disk unit information
- Calculate mirrored capacity
Work with diskette data recovery

Other options of problem handling:

Figure 1-1. System Service Tools overview
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Display system operator messages
Q & A function

Network problems

Display the history log

Program temporary fix (PTF)

Work with alerts

Performance tools

Programming language debug
Work with support contact information
Copy screen image

Work with alert descriptions
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Dedicated Service Tools Overview

System Operating

Place keylockin
Manual position,
select Function21,
and press Enter

|

Control Panel

System Not Operating

The following must be operating on bus Oto use

DST:

Adisk containing Licensed Internal Code
(the load-source disk).
Adisplayonport0, address 0,orport 1,

address 0 of the first workstation I/O Processor;

oronport0, address 0 of the second
workstation /O Processor.

Aprinter, tape or diskette attached to
the workstation as needed

bysome service functions.

Select Manual Mode.
Selecttype AIPL,then

Control Panel start IPL (Function 03).

[

Selectthe Use

IPLmenu Dedicated Service

Tools option.

Password prompt

for new password.

Press the Enterkey.

Use the default password
22222222 orask customer

[
L]
[
L]

L

Dedicated Service Tools (DST)

Performan IPL

Install operating system

Work with Licensed Internal Code

Work with disk units

- Display disk configuration

- Display checksum configuration

- Calculate checksum configuration

- Work with ASP threshold

- Work with disk unit recovery

- Work with disk unitinformation

- Calculate mirrored capacity

Work with DST environment

Select DST console mode

Starta service tool

- Display/alter/dump

- Vertical Licensed Internal Code log

- Trace Vertical Licensed intemal Code

- Display hardware configuration

- Printstand-alone dump
(mainstorage dump)

- Input/output debug utility

- Errorlog utility

- Power off the system

- System power control network

Perform automaticinstallation of the

operating system

Figure 1-2. Dedicated Service Tools overview
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System Service Tools (SST)

How to Access SST

System service tools (SST) can be accessed in
either of the following ways:

¢ Select the Problem handling option on the
AS/400 Main Menu. Then, select the System
service tools option on the Problem Handling
display.

¢ Type the
STRSST

(Start System Service Tools) command on the
command entry line on the AS/400 Main Menu
and press the Enter key.

1-6  AS/400 Service Functions

Function Keys (SST)

Keys F3, F5, F10, F12, and F16 usually have the
following functions:

F3 key ends the SST function.

F5 key causes input to the display to be
ignored. This results in the same display
being shown with the input erased or for a
waiting display to be shown.

F10 key causes the command entry display to
be shown. CL commands can then be
entered.

F12 key causes a return to the previous
display. You can use this key to retum
through the prompts to the first service tool
display that has an option that can cancel the
service tool.

F16 key always returns control to the System
Service Tools (SST) display. The active
service tool is not canceled.



Menu Flow (SST)

This option is selected on the AS/400 Main Menu.

AS/400 Main Menu

Problem Handling
Menu

System Service
Tools (SST) Menu

|

1

|

Start a
Service Tool

Work with Active
Service Tools

Work with
Disk Units

|

|

]

Work with Diskette
Data Recovery

e Error log utility

® Trace Vertical Licensed
Internal Code

® Work with
communication trace

® Display/alter/dump

® Vertical Licensed
internal Code log

e input/output debug utility

¢ Print stand-alone dump
(main storage dump)

* Display hardware

e Select service tool
* End service tool

« Display disk configuration

* Display checksum
configuration

e Calculate checksum
configuration

® Work with ASP threshold

e Work with disk
unit recovery

e Work with disk
unit information

e Calculate mirrored
capacity

e Alter diskette data

* Read data from diskette
e Write data to diskette

* Display diskette data

® Print reports

configuration

Figure 1-3. Start a Service Tool overview

Options:
¢ Start a service tool

This option displays service tools that you can
start from the System Service Tools (SST)

display. For details, see “Start a Service Tool”

on page 1-8.
¢ Work with active service tools

This option lists active service tools and their
status. Service tools can be started and left
active while you start another service tool.
Use this function to work with a service tool
you left active or to end an active service tool.
The status of a service tool shows if the
service tool is active or ending. For more
information, see “Work with Active Service
Tools (SST)” on page 1-41.

¢ Work with disk units

RV2B701-3

This option displays tools that can be run for
disk units. You can display disk configuration,
display checksum configuration, calculate
checksum configuration, work with auxiliary
storage pools (ASP) threshold, work with disk
unit recovery, work with disk unit information,
or calculate mirroring capacity.

This option is a subset of the functions avail-
able from dedicated service tools (DST) under
dedicated (limited paging) environment. Com-
plete function is not available from SST or
from DST under non-dedicated (full paging)
environment. For more information, see
“Work with Disk Units (SST)” on page 1-41.

Work with diskette data recovery

This option allows you to work with data on a
diskette that contains cyclical redundancy
check (CRC) errors. For more information,
see “Work with Diskette Data Recovery (SST)"
on page 1-43.
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Start a Service Tool

To access this menu, select the Start a service
tool option on the System Service Tools (SST)
display.

Options:
e Error log utility

This option allows you to display or print
errors that have occurred and have been
logged. You can also work with tape and
diskette statistics. For more information, see
“Error Log Utility.”

e Trace Vertical Licensed Internal Code

This option allows you to start or stop a trace
of Vertical Licensed Internal Code. You can
also display, dump, allocate, or clear the trace
tables where the Vertical Licensed Internal
Code trace is recorded. For more information,
see “Trace Vertical Licensed Internal Code”
on page 1-20.

¢ Work with communications trace

This option allows you to start or stop a trace
of data on a communications line or network.
Once you have run a trace of data, the data
can be formatted for printing or browsing.

You can then print any traced data. For more
information, see “Work with Communications
Trace” on page 1-21.

* Display/alter/dump

This option allows you to display or change
virtual storage data. You can place a dump of
the data to tape, diskette, or printer. You can
also print data (dump) that was already placed
on a tape or diskette. For more information,
see “Display/Alter/Dump” on page 1-28.

¢ Vertical Licensed Internal Code log

This option allows you to display Vertical
Licensed Internal Code log information. You
can send a dump of the Vertical Licensed
Internal Code log information to tape, diskette,
or printer. For more information, see “Work
with Vertical Licensed Internal Code Log” on
page 1-29.

¢ Input/output debug utility

This option allows you to display, trace, or set
a breakpoint in the I/O processor Licensed
Internal Code. /O processors control the
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storage devices, workstations, and commu-
nications data links on the system. For more
information, see “Input/Output Debug Utility”
on page 1-30.

¢ Print stand-alone dump

This option allows you to display a main
storage dump or copy the dump to tape,
diskette, or printer. For more information, see
“Print Stand-Alone Dump” on page 1-32.

e Display hardware configuration

This option allows you to display the config-
uration and the status of the hardware on the
system. For more information, see “Display
Hardware Configuration” on page 1-34.

Error Log Utility: The Error log utility option
displays or prints errors that the system has
detected. It provides a summary of system error
log information and allows you to work with tape
and diskette statistics.

If the system is operational, select the Error log
utility option under SST (which is selected on the
System Service Tools display). If the system is
not operational, select the Error log utility option
under dedicated service tools (DST). For more
information on the Error log utility option under
DST, see “Start a Service Tool (from DST)” on
page 1-59.

Figure 1-4. Error Log Utility

Machine Specific
State Use  Option Why Used
0S/400 SST  Error log To look at or
licensed utility print the con-
program is tents of the
operational error log.
0S/400 DST  Errorlog To look at or
licensed utility print the con-
program is tents of the
not opera- shadow log at
tional virtual address
or SID 0000
8300 0000.

Only the latest
errors (including
those logged
during an IPL)

_are available
until a full IPL
has been com-
pleted.




Using Error Log and Problem Log Reporis:
The preferred method of correcting errors is to use
the information from both the Error log utility
option and the WRKPRB (Work with Problem)
command when you correct system, subsystem,
and device errors.

The error log can be interpreted as an activity log
that contains information about events that
occurred in the system or subsystem, or on an
attached device.

The Problem Log (WRKPRB command) is used to
verify that a problem exists, to display the problem
status and details, or to run problem analysis:

o Enter the WRKPRB (Work with Problem)
command.

* Press the F4 key to enter the time and date of
the possible occurrence.

* If a problem is listed, use the Display the
details option or the Run problem analysis
option. Continue analyzing the error.

If no problem is listed, no action is necessary,
unless directed by your next level of support.

Notes:

1. The entries in the error log may have been
previously reported and resolved (for example,
machine check entries).

2. The Print Error Log (PRTERRLOG) command
may be used to print error log reports. You
can also put it into a control language (CL)
program to generate daily and weekly reports.

3. For more information on the Problem Log, see
“Problem Log” on page 1-61.

4. For more information on interpreting 93xx
DASD error log entries, see the error informa-
tion sections under “Recovery Procedures” in
the Repair and Parts information.
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Error Log Utility Menu Flow

ErrorLog
Utility
‘I l | |
Option 1 Option2 Option3 Option4 Option 5 Option 6 Option7
Display or Displayor Change Error Work with ll.;)i_sptl:_y or / Analyze Reference
PrintError Printby Log Sizes Tape/Diskette Df";( :pe ErrorLog Code
Log ErrorLogID Lifetime See efte Description
Statistics ession
Statistics
Select Display Select Select Select Select
Subsystem Detailed Media Media Subsystem Reference
Data Reportfor Options Options Data Code
Resource Description
Lifetime Statisti Session Statisti
Select Report Lifetime SetTime Select Display
Type Entries Period Analysis Reference
forMedia Report Code
Type Chosen Options Description
Noncommunication Communication
Subsystems Subsystems Detailed
Session Sort
Display Display Entries Options
Resource Summary of forMedia
Summary Communication Type Chosen
Entries
. Display
Display ErrorLog
Summary of :umm:kryof Summary
Hardware etwo
Entries Interface
Entries
Line Entries SR
Display ErrorLog
Summary ot Analysis
Line Entries Report
Eisplay yof Display
il
Display Input/Output g::,:: for
Partial Report Processor Resource
forResource Entries
(reference I
code summary) Note: * lfaprinted reportis selected from any display butthe Select Report Type display,
all remaining y, partial, or detailed reports will be sent to the selected printer.
Display * ifaprinted reportis selected fromthe Select Analysis Reportoptions
Detailed display, aformatted 132-column report will be sentto the selected printer.
Reports for . )
Resource * I aprinted reportis selected from the Error Log Summary display, a
summary reportwill be included as the last page of the Analysis Report.

Figure 1-5. Error Log Utility overview
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Options: The Error log utility option allows you to
select a display with options to print or display
information concerning a selected system error, or
a combination of errors, on the system. Online
help is available for each option on the Error Log
Utility display. Also, input validity checking is per-
formed for the correct error messages.

The Error log utility options are:

e Display or print error log

» Display or print data by error log ID *

e Change error log sizes

e Work with tape/diskette lifetime statistics

» Display or print tape/diskette session statistics
¢ Analyze error log

» Reference code description

Use the Error log utility option to:

¢ Analyze the error log data of a specific sub-
system. Some subsystem selections are:

— All error logs

— Processor

— Magnetic sources
— Local workstation

Note: ASCII and asynchronous work-
station errors are logged based on the
input/output processor (IOP) to which they
are connected.

— Communications (SDLC, BSC, X.25, token
ring, DDI, remote workstation, Ethemnet
Version 2/IEEE 802.3, ISDN, IDLC, frame
relay)

— Power (System Power Control Network
errors)

— licensed program

— Licensed Internal Code

¢ Analyze all error log data associated with the
same error log ID. The user must have an
error log ID to use this function.

» Display error summary information.

» Display information concerning a grouping of
errors.

» Display information concerning specific errors.
» Change error log area sizes.

¢ Display information concerning volume statis-
tics for removable magnetic media.

¢ Review session or lifetime counters for a spe-
cific volume or removable media type.

» Delete or print volume statistics lifetime
counters.

e Display description text for specified reference
codes.

Selection can be made on:

e Time and date

e Error log ID

¢ Device type

e Logical address

e Configuration object
e Subsystem

Output can be sent to:

e A printer (if printer is available)
* A workstation

If problems occur while you are using the Error log
utility option, data that is not formatted is available
using the Display/alter/dump option. A Licensed
Internal Code machine index can be dumped,
address 0000 2B00 0000, with the option to
format index entries.

How to Interpret Error Log Utility Reports:

Figure 1-6 shows an example of a summary of
error log entries for the magnetic media log.

Display Summary of Magnetic Media Entries
From . . : 068/26/9 10:00:00 To . : ©8/27/90 10:00:00

Type option, press Enter.
5=Display report 6=Print report

B Serial E a
Opt  Resource Type Model Number dress Count
- DEVICE 0000 000 10-17794 8010-B00OFFFF 4
_ DEVICE 9332 460 16-22661 0010-8400FFFF 1
_ DEVICE 9347 601 60-00000 ©016-0700FFFF 8
- L 9347 601 00-00000 ©010-07FFFFFF 5
- DKTO1 9331 661 53-00000 0010-8300FFFF 2
_ TAPE 9347 601 66-00000 0010-0706FFFF 4
_  TApol 9347 o1 00-06000 ©8010-8700FFFF 1

F3=Exit F5=Refresh F12=Cancel

t

Figure 1-6. Example of Summary of Magnetic Media
Entries Display

» The Resource field [[] contains a description
of where the error occurred.

If the error log records do not contain
resource names, the error log utility function
generates an address and resource name
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based on the I/O processor direct select
address and the device unit address.

The Address field [J contains the BBCb
address and the unit address (see Figure 1-7
on page 1-13). The BBCb address describes

puts the common name CNTL in the
Resource field.

Note: If a character in any of the following
fields cannot be displayed, an asterisk (*) is
displayed instead of that character:

the hardware bus, card, and board address.
The system configuration list should be used
to determine which position number the BBCb
address describes.

Note: A BBCb address is equal to a direct
select address.

Resource field
Type field

Model field

Serial Number field

e The Countfield [§ contains the number of
times the error occurred.

The address that is generated looks similar to

this: The summary report display has two options:

BBCb-xxyyZZAA

where:

* Display report
¢ Print report

BBCb = 1/0 processor direct select address To select the Display report option, type 5 in the
(DSA) Opt (option) field for a specific resource and press
the Enter key. This displays a partial report for

ility functi h
The error log utility function uses the that resource (see Figure 1-8 on page 1-13).

DSA to identify an I/O processor, where:

BB = Bus number
C = Card number
b = Board number

xxyyZZAA = Unit address (UA)

There is a unit address (UA) for each
resource attached to an 1/O processor.
The UA is the local address used by an
I/O processor to get access to a specific
physical resource, where:

xx = Device controller or I/O adapter
yy = Station, port, or device

ZZ = Channel

AA = Reserved

The resource names that are generated are:

Subsystem Possible Names Used

Processor IOP or SYSTEM

Magnetic media IOP, CNTL, or DEVICE
(tape or diskette)
Local workstation
Communications

I0OP, PORT, or DEVICE
IOP, IOA, PORT, or
CHANNEL

For example, if an error is logged with a unit
address of 01FF FFFF in the magnetic media
subsystem and no object name was specified
in the log entry, the error log utility function
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Address

0111 - 0000 0000

Board
Card
Bus Unit
——— Address
BBCb
Address
e )
Byte 1 Byte 2 Byte 3 Byte 4
Storage /0 Processor Device Reserved Reserved
Devices Address Address
(Facility or Unit)
Workstation IOA Port Number Address Setting | Reserved
1/0 Processor Address on Twinaxial on Workstation
Workstation
1/0 Processor
Communications | IOA Position Port Number Channel Reserved
1/0 Processor Relative to (for the port
Multiline on the IOA)
Communications
1/0 Processor
RV2B703-4
Figure 1-7. Address description
r ) Note: EE1D is displayed for I/O bus errors when
Display Partial Report for Resource the I/O processor is not identified by the system.
fron o GG/ IENE i (/0 e Use the Address field and configuration informa-
i - B~ S S AR tion to determine the card position of the /0

Type option, press Enter.
5=Display report 6«Print report

Option Reference Code
101

Error Type Count
Temporary 1

Bottom
F3=Exit F5=Refresh F12=Cancel

Figure 1-8. Example of Partial Report for a 9332
device

For details on reference codes (such as FRUs that
describe the failure), see the Problem Analysis
information for the machine type and model shown
in the Type and Mode! fields [ .

processor.

In the Error Type field [, the event that has
occurred is described. Some of the events are
errors; some of the events are not actual errors.
The meaning of the error varies depending on the
system, subsystem, or device that the error was
logged against. Perform a service action only if
directed by a system operator message, problem
log entry, or your next level of support.

The events that might be shown in the Error Type
field are:

Permanent An error for which no successful
additional attempt occurred.

Temporary An error for which a successful
additional attempt occurred.

Threshold Indicates that a service action

point was reached. The occur-
rence of temporary errors was
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more than the limit specified for
that type of error condition.

Qualified An error occurred which is
described (qualified) more in the
Description field on the Display
Detail Report for Resource
display under the Error log utility
function. See the system
Problem Analysis information or
the device service information for
a complete listing of reference

codes.

Statistic Indicates that this error type con-
tains statistical information
(number of bytes read or written,

for example).

Recoverable An error occurred for which inter-
vention was needed for recovery
(printer out of forms, for
example).

Informational Indicates that an event of impor-
tance occurred that was not an
error.

Machine Check An error occurred that caused
the system not to operate. These
errors are logged during the next
IPL if the system was not
powered-off. They are logged
with the data that was displayed
in control panel Functions 11
through 19.

Remote Indicates buffered errors from
remote devices or input/output
processors.

Software An error occurred due to a soft-
ware problem.

Vary On Indicates that a vary on operation

occurred.

Hardware Redundancy Lost An error occurred in
redundant (back-up or duplicate)
hardware. This function continues
to operate, but service is
required. A second failure in this
hardware results in a loss of the
function.

Data Protection Lost An error occurred in hard-
ware that has data protection
(mirroring). This function con-
tinues to operate, but service is
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required. A second failure in this
area may result in the loss of the
function and the data.

To select the Display report option, type 5 in the
Opt (option) field for a specific reference code and
press the Enter key. This displays a detail report
for that reference code.

Figure 1-9 shows an example of a detail report for
reference code 111E. Important information con-
cerning a specific reference code is shown.

N
( Display Detail Report for Resource
From . . : 08/26/90 10:00:00 To . : ©8/27/90 10:00:00
Resource Type Model Serial Number Address
DEVICE 9332 460 10-30193 ©0076-0601FFFF
Error Tog ID . . . . . . : 006070160 Sequence . . . . . . : 6368
Date . . .. ......: B8/26/90 Time . . .. ... : 13:30:00
Reference code . . . . . : 111E Error Code . . . . . : 00060000
Table ID . . . . . ... : 93320400] IPLSource.....: B
Error type . . . . .. . : Temporary
Description . . . ... B
Read error, data should be in another disk area
Machine exception data
Format . . .. ... .: 4 Block . . . ... . 000527E7
Cylinder . . . . .. .: 06000 Head . . . . .. .. 00
Sector . . . . .4 ..t 00 Message ID . . . . . : 48
Bytes 6-15 . . . .. . : 0006
Bytes 16-29 . . . . . : ©6000000527E76000 000000000000
Press Enter to continue. a
F3sExit F6=Display hexadecimal report
F10=Display previous detail report F12=Cancel
J

Figure 1-9. Example of Detail Report

The sequence number is increased by 2 each
time an entry is put into the error log.

The error code is a 4-byte hexadecimal value
returned from the 1/0 adapter hardware. The
code is used mainly for protocol or Licensed
Internal Code problems.

The table ID identifies a group of reference
codes for the system or device. See the system
Problem Analysis information or the device service
information for a complete listing of reference
codes.

Display hexadecimal report is an optional field
for this report. Additional information may be
available in the hexadecimal part of the dump.
Press F6 (Display hexadecimal report) to access
hexadecimal dump information (see Figure 1-9).
Figure 1-10 on page 1-15 shows how to analyze
the information logged in the hexadecimal dump.

Note: If a character in the EBCDIC field cannot
be displayed, a period (.) is displayed instead of
that character.



To find information in the hexadecimal dump, read
down the Description column in Figure 1-11 or
Figure 1-12 on page 1-15 until you find the item
you want (for example, reference code). Read
across to the leftmost column to find the
hexadecimal offset. For a reference code, this is
hexadecimal offset 0058. Notice that the refer-
ence code is 2 bytes long.

Go to Figure 1-10 and read down the leftmost
column until you find the entry 000050. Read
across to the right to the data under 8.
Hexadecimal offset 0058 starts here. Since the
reference code is 2 bytes long, hexadecimal
offsets 0058 and 0059 contain the reference code.

Display Hexadecimal Report for Resource

Resource Type Model
DKT61 6131 000

Offset 6123 4567 89AB CDEF EBCDIC
600000 $5583533533338:

600020
060030
060840
000056

Serial Number Address
00-0000000 8010-8800FFFF

.g

-]

-

b3

88
2828

2

2

3

a
a8

b

b

Press Enter to continue. More...

F3=Exit F12=Cance?

\ J

Figure 1-10. Example of a Hexadecimal Report for
Resource

Figure 1-11. Hexadecimal Dump Byte Assignments for
Keyed Data

Length

Hexadecimal in

Offset Bytes Description

0000 4 Release level

0004 4 Length of component spe-
cific data

0008 2 Non-keyed data

000A 2 Component specific

000C 8 Time stamp

0014 4 Sequence number

0018 1 Subsystem type

0019 4 I/O processor type

001D 2 1/0 processor direct select
address

001F 4 I/O adapter type

0023 2 1/0 adapter direct select
address

0025 10 Port group name

002F 10 Line name

Figure 1-11. Hexadecimal Dump Byte Assignments for
Keyed Data

Length
Hexadecimal in
Offset Bytes Description
0039 10 Controller description
0043 10 Logical unit description
004D 4 Device type
0051 3 Model number
0054 4 Serial number
0058 2 Reference code
005A 4 Error log identification
005E 8 Volume identification
0066 4 Unit address
006A 1 Error type
006B 5 Reserved

Figure 1-12. Hexadecimal Dump Byte Assignments for
Non-keyed Data

Length

Hexadecimal in

Offset Bytes Description

0070 8 Reference code translate
table (RCTT) name

0078 4 Product ID

007C 4 Component ID

0080 4 Manufacturing ID

0084 12 Part number

0090 1 Format of data

0091 1 Delayed reporting

0092 1 Signal event

0093 4 IOP retum error code

0097 1 Communications protocol

0098 4 Length of component spe-
cific

009C 2 Flags

009E 10 System resource path
name 1

00A8 10 System resource path

. name 2

00B2 10 System resource path
name 3

00BC 10 System resource path
name 4

00C6 1 SPCN rack

00C7 1 SPCN unit address

00C8 1 SPCN regulator

00C9 23 Reserved
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Figure 1-13. Hexadecimal Dump Byte Assignments for
Variable Component Specific Data

Length
Hexadecimal in
Offset Bytes Description

00EO0-FFFFFFF This field is different for
each error log and is
intended for engineering

use only.

Display or print data by error log ID: This
option allows you to:

¢ Analyze all error log data associated with the
same error log ID.

e Select by error log ID.
Output can be sent to a workstation or to a printer,
if a printer is available.
Note: You must have an error log ID to use this
function.
Change error log sizes: This option allows you
to change error log area sizes.
Note: Increase the error log sizes when Error
Log Utility prompts you.
Work with Tape/Diskette Lifetime Statistics:
This option allows you to:

¢ Work with the tape unit and the diskette unit
lifetime statistics.

¢ Get information concemning volume statistics
for tapes or diskettes.

* Review lifetime counters for a specific volume,
tape, or diskette.

¢ Delete volume statistics lifetime counters.
¢ Sort lifetime statistics by error dates or volume
IDs.

The output of this option can be sent to a printer,
if a printer is available, or to a workstation.

Select the Work with tape/diskette lifetime statis-
tics option to display a lifetime entry report.

Figure 1-14 shows an example of a lifetime entry

report. This report contains information con-
cerning various volume IDs for tape. The cus-
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tomer might want to exchange diskettes or tapes
that have a high number of read or write errors.

( Work with Lifetime Statistics
Removable media . . . . . . : 1/4 inch cartridge tape

Type options, press Enter,
4=Delete entry 6=Print entry

Volume Error: K Byt
Option 1D Read Write Read Written
>>PHBO21 234524560 23450 23457123 97689690
THBO21 2 0 14307 0
214494 137546

AIPLT

ADGOOO 3 0

AIPL 2 27620

IVIHE 1 0

MM 361 0
2

3 432

cocoooo
cocococcow

PHBO31
PTFFIX

F3=Exit FS=Refresh Fl0=Delete all

Fl1=Print all F12=Cancel
(C) COPYRIGHT IBM CORP.

\. J

Figure 1-14. Example of a Lifetime Report

If the following symbols precede the volume ID on
the Work with Lifetime Statistics display, perform
the suggested action:

Symbol Explanation Action to take
>> Media replace- Copy the contents
ment recom- of the media to a
mended new tape and
discard the old tape.
> Media * Replace the
approaching tape if the tape
replacement cri- format is:
teria - Qic-120
— 7208 2.3GB
— 6250 bpi
density

If the tape format does not fulfill the above condi-
tions, continue to monitor this tape to ensure that
media replacement is not necessary.

Note: To ensure accurate statistics, each tape
cartridge or reel must have a unique volume ID.

If a character in the Volume ID field cannot be dis-
played, an asterisk (*) is displayed instead of that
character.

Display or Print Tape/Diskette Session Statis-
tics: This option allows you to:

e Display or print session statistics for a tape
unit or a diskette unit.

e Select a media type to display or print the sta-
tistics.



¢ Select a time range to display or print the sta-
tistics.

¢ Select a volume ID to display or print the sta-
tistics.

+ Review session counters for a specific
volume, tape, or diskette.

The output of this option can be sent to a printer,
if a printer is available, or to a workstation.

Analyze Error Log: This option allows you to:

 Display or print a complete list of entries for
one or all subsystems in a shortened, one-
line-per-entry format.

¢ Summarize and sort multiple errors by date,
time of day, logical address, or type of error.

¢ Analyze errors that have specific reference
codes, or to omit unwanted reference codes.

» Analyze errors for specific devices, for groups
of devices at the same logical address, or for
groups of devices of the same type.

¢ Display or print the detailed reports, including
the hexadecimal data, for individual entries in
the output list.

The “Error Log Utility Menu Flow” on page 1-10
shows the displays for this option.

Error log entries can be selected by specifying
resource type or address for a specific period of
time. Error log entries can also be included or
excluded from the output report by specifying ref-
erence codes to include or omit.

Select Analysis Report Options
Type choices, press Enter.

Report type . . . . .. ... 1 1sDisplay Analysis, 2=Display Sum
3=Print Analysis
Optional entries to include:
Informational . . . ... . N Y=Yes, N=No
Statistic . . . ... ... N YzYes, N=No

Reference code selection:’

Option . .. ....... 1  1=Include, 2=Omit
Reference codes
LL

Al #ALL...

Device selection:
Option . . ........ 1  1=Types, 2=Addresses

*ALL wALL...

FI=Exit FS5=Refresh F9=Sort by ... F12=Cancel

L J

Figure 1-15. Example of the Select Analysis Report
Options Display

The Analyze error log option on the Error Log
Utility menu allows you to display or print hard-
ware error log entries in a summarized form. Two
reports are available:

¢ The Analysis Report contains a one-line entry
for each error log specified in the command.

Figure 1-16 shows an example of an Error Log
Analysis option 5 or 6 to display or print all entries
that have the same error log ID as the selected
entry.

Error Log Analysis Report
From , . : 92-61-17 13:41:06 To. .: 93-62-18 13:41:06

Type options, press Enter.
5=Display report 6=Print report

Opt Type Code  Address Date Time Error Type
9336 D810  6110-6001FFFF 92-65-81 21:04:46 Threshold
9336 D616  6116-6601FFFF 92-85-81 21:06:14 Threshold
9336 D010  6110-6601FFFF 92-65-18 ©8:35:14 Threshold
9331 1010  6026-0666FFFF 92-65-21 13:30:58 Permanent
9336 D016  6116-6801FFFF 92-85-25 13:41:25 Threshold
6040 D023  B241-FFFFFFFF 92-06-63 00:15:37 Threshold
6040 D001  6241-600760FF 92-66-11 69:54:67 Threshold
9331 1830  0020-6508FFFF 92-06-23 ©8:15:55 Permanent
9331 1630  0026-8506FFFF 92-06-23 ©8:17:61 Permanent
6110 3116 ©0020-8161FFFF 92-06-3@ 14:47:17 Permanent

F3=Exit F5=Refresh
F9=Display Descriptions F12=Cancel

Figure 1-16. Example of the Error Log Analysis Data
Display

When you select F9 (Display Descriptions), the
SRC is formatted as follows:

N
( Error Log Analysis Report
From . . : 92-81-17 13:41:66 To..: 93-62-18 13:41:06

Type options, press Enter.
5=Display report 6=Print report

System
Opt Ref Code Address Date Time Description

93360010 0110-8661 92-65-81 21:064:46 Device error, positi
9336D616 0110-6661 92-85-81 21:06:14 Device error, positi
93360016 0110-6001 92-65-18 ©8:35:14 Device error, positi
93311610 08620-0660 92-65-21 13:30:58 Diskette read error
93360010 0110-6601 92-85-25 13:41:25 Device error, positi
66460623 0241-FFFF  92-066-63 ©00:15:37 WS IOP detected erro
68460601 0241-0007 92-06-11 ©9:54:67 WS IOP detected erro
93311830 6620-0500 92-06-23 ©08:15:55 Diskette write error
93311036 06620-6500 92-06-23 68:17:61 Diskette write ervor
61163116 6620-0101 92-06-306 14:47:17 Attached storage dev
611e311¢ 6020-6160 92-86-3@ 14:47:17 Attached storage dev

F3=Exit F5=Refresh
F9=Display Error Types F12=Cancel

Figure 1-17. Example of the Error Log Analysis
Display Descriptions

¢ The Summary report contains a one-line entry
for each group or subgroup of error log entries
requested. This report also displays a count
of the error log entries it contains.
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Each report can be sorted by date, time, address,
or error type. The selected Sort option determines
how the error log entries are grouped in the
Summary report.

The Sort option is used primarily for problem iso-
lation tasks and for checking the error log when
performing preventive maintenance.

Error Log Summary by Error Type
From ., . : 01/11/93 11:13:39 To .. : 62/22/93 11:13:39

Type options, press Enter.
5=Display 6=Print

Opt Error Type / System Ref Code Count
*A

F3=Exit F5=Refresh F12=Cancel

J

Figure 1-18. Error Log Summary by Error Type and
Reference Code

The use of an asterisk (*) to request error log
entries is limited. The asterisk symbol must be
the rightmost character of the specified string. The
string, including the asterisk symbol, cannot
exceed the total number of characters allowed in
that string. For example, a request of AO0* would
display all the error log entries that begin with
A00.

Displaying and Printing the Results: The for-

matted report can be displayed or sent to the
output queue assigned to your display session.
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For large reports, the print option is recom-
mended.

To display the printer file and the name of the
output queue, enter the following command:

WRKSPLF

At the Work with All Spooled Files display:

¢ Enter option 5 next to the printer file to display
the results.

 If necessary, enter option 6 next to the printer
file to release the spooled printer file to print
the results.

To generate the report using batch mode, enter
the following command:

PRTERRLOG *ANZLOG

Interpreting the Resuits: The Error Log Analysis
report can be used to analyze problems occurring
over a period of time. Look for error patterns such
as multiple I/O processor errors that occur at the
same time, or environmental effected errors that
occur at the same time of the day or week.

Figure 1-19 on page 1-19 shows how a lightning
strike on a workstation 1/O processor cable
resulted in storage subsystem errors; 16 errors
were logged at approximately the same time.

Reference Code Description: This option allows
you to view or print a short description for any ref-
erence code that is contained in the online refer-
ence code table ID.



Error Log Utility

Page . . . :

2

CUSTSYS1 ©85/05/91 08:00:00

Error Information------=-—cccommmcceooo

Serial Ref
Name Type Model Number Address Date Time Log ID Type Table ID Code Description
10P 6110 AGO 10-9065148 0020-0003FFFF 05/05/91 68:47:25 400000AB Qual 61100A60 3260 Error Occurred in Device Star
10P 6110 AGO 10-9065148 0020-00FFFFFF 05/05/91 08:47:25 400000A8 Qual 61100A60 3000 Storage Device Controller Com
10P 6110 AGO 10-9065148 0020-00FFFFFF 05/05/91 68:47:25 400000AA Qual 61100A60 306D Storage Device Controller Com
0P 6110 ABG  10-9065148 0020-GOFFFFFF 05/05/91 08:47:25 400000A9 Qual 61100A60 3110 Attached Storage Device Stopp
10P 6110 AG0 10-9065197 0030-0000FFFF 05/05/91 08:47:25 000300E@ Qual 61100A60 3260 Error Occurred in Device Star
0P 6116 AGO 10-9065197 0030-0000FFFF 05/05/91 68:47:25 0003060E1 Qual 61160A60 32060 Error Occurred in Device Star
10P 6040 001 10-9057019 06B1-FFFFFFFF 05/05/91 08:47:25 000901EC Perm 60400001 D023 WSC Detected Errors on Some,
DEVICE 6040 00-00000 0261-000301FF 05/05/91 08:47:25 00460249 Perm 60400001 0001 WSC Detected Error when Trans
DEVICE 6040 00-00000 0261-000302FF 05/05/91 08:47:25 0046024A Perm 60400001 0001 WSC Detected Error when Trans
DEVICE 6040 00-60000 0261-000304FF 05/05/91 08:47:25 0046024B Perm 60400001 00601 WSC Detected Error when Trans
DEVICE 6040 00-00000 0261-000306FF 05/05/91 08:47:25 0046024C Perm 60400001 0001 WSC Detected Error when Trans
I0P 6040 001 10-9057097 0261-FFFFFFFF 05/05/91 08:47:25 00460248 Perm 60400001 D023 WSC Detected Errors on Some,
DEVICE 6040 00-60000 0081-000361FF 05/05/91 08:47:26 000901ED Perm 60400001 6691 WSC Detected Busy Time-out fr
DEVICE 6040 00-00000 00B1-000701FF 05/65/91 08:47:26 000901EE Perm 60400001 0001 WSC Detected Error when Trans
DEVICE 6040 00-06000 00B1-000702FF 05/065/91 08:47:26 000901EF Perm 60400001 0601 WSC Detected Error when Trans
DEVICE 6040 00-00000 00B1-000705FF 05/065/91 08:47:26 600901E@ Perm 606400001 00601 WSC Detected Error when Trans
DEVICE 6040 00-00000 00B1-0301FFFF 05/05/91 09:32:19 000901F8 Perm 60400001 0091 WSC Detected Busy Time-out fr
DEVICE 6046 00-00000 00B1-000701FF 05/65/91 69:32:19 000901FC Perm 60400001 00601 WSC Detected Error when Trans
DEVICE 6040 00-00000 00B1-000702FF 05/065/91 09:32:19 000901FD Perm 60400001 00601 WSC Detected Error when Trans
DEVICE 6040 00-60600 00B1-000705FF 05/65/91 69:32:19 000901FE Perm 60460001 0001 WSC Detected Error when trans
I0P 6640 001 10-9057019 06B1-FFFFFFFF 05/05/91 09:32:19 06060901FA Perm 60400001 D623 WSC Detected Errors on Some,
Figure 1-19. Example of Error Log Analysis Printed Report
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Trace Vertical Licensed Internal Code:

Menu Flow:

Trace Vertical
Licensed internal

Code
T
[ [ I | \ ] |
Allocate Trace Clear Trace Display Trace Display Trace Dump Trace Start Trace Stop Trace
Tables Tables Status Tables Table
I I I [ T

- Allocate general
trace table

- Allocate task
switch trace

- Clear general

- Allow general

trace table

trace table to

table wrap
- Clear task switch
trace table
[
Start Call Trace
!
[ |
Start Call Start Call Trace

Trace for Tasks

for M| Processes

- APPN

- CCIOM

- Common function

- Communications
trace service
function

- EREP

- Error log

- Heap manager

- IPCF

- Link test service
function

- Load/dump task

- MSCP

- Other IOM tasks

——

- Control point
manager

- Control point
presentation
services

- Directory
services

- Location manager

- Topology and
routing services

- Management
services transport

- Authorization

- Byte string space
management

- Commit

- Common function

- Context

- Database

- Event

- Exception

- Heap manager

- Independent
index

- Journal

- Machine
observation

- Machine services

- Modula-2

- Module

- Process

- Program Binder

- Program

- Queue

- Queue Space

- Recovery

- Resource

- Source/sink

- Space object

Select active
M! process

- Specific Ml
process
- All M! processes

I [ I
Component Trace IMP Instruction MI Instruction
Trace SVL Trace

- APPN ‘
- Authorization TDE
- Byte string space
- Commit
- CCIOM |
- Common function
- Communications - Enter TDE

function address
- Communications ° aS:tlis :t ; ;rk':E from

(algg‘;)’ manager - Select a TDE from
- Context active processes
- Cryptographic

service
- Database
- Display station

passthrough
- EREP
- Errortlog - Control point
B Even " manager
) chep lon - Control point
- rleap manager presentation
- Independent services

index -

- Directory

- IPCF services
- Journal

- Link test service
function

- Load/dump

- Machine
observation

- MSCP

- Modula-2
runtime support

- Power
management

- Process

- Program binder

- Program

- Queue

- Queue space

- Recovery

- Resource

- Source/sink
object trace

- Location manager
- Topology and
routing services

Multiprogram
Level Trace

Transaction
Trace

Task Switch Trace
(except Display
Trace Tables)

- Space object

- VinuaT terminal
manager

- Auxiliary storage

- Main storage
(detailed)

- Main storage
(invocation)

- Storage
management
error recovery

Figure 1-20. Trace Vertical Licensed Internal Code overview
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Select CTLD, LUD,
ND,or NWID and
subtype 00-FF

[

Activate
Source/Sink

I

- Control blocks/
error path
(detailed
internal data)

- Protocol (SNA/
SDLC, or RD
fields)

- User data (data
stream/SCS)

- Vertical Licensed
Internal Code
(VLIC) messages
(SRMs/ORBs)
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Work with Communications Trace:

This option allows you to start or stop a trace on a
communications configuration object. Once you
run the trace, the data can be formatted for
printing or viewing. You can view the print file
only in the output queue.

Communications trace can be used to isolate
errors that cannot be isolated using the system
communications verification routines. Commu-
nications trace options run under SST. SST
allows you to use the configuration objects while
communications trace is active.

Data may be traced and formatted for lines with
the following communications types:

* Asynchronous

* BSC

* Synchronous data link control (SDLC)

e X.25

e Token-ring network

* Ethernet Version 2 or IEEE 802.3

* Integrated services digital network (ISDN)

» Integrated services digital network data link
control (IDLC)

e Distributed data interface (DDI)

e Frame relay

Note: Traces on a twinaxial data link control
(TDLC) line are not supported. Twinaxial lines
can be traced using the Twinaxial Line Monitor,
available at most IBM branch offices. The AS/400
communications trace can run from any display
connected to the system. Anyone with special
authority (SPCAUT) of *SERVICE can run the
trace on an AS/400 system. Communications
trace supports all line speeds.

Communications trace should be used when:

e The problem analysis procedures do not yield
sufficient information about the problem.

* You suspect a protocol violation is the
problem.

* You suspect line noise is the problem.

* The error messages indicate there is an SNA
BIND problem.

Running communications trace requires detailed
knowledge of the line protocols being used to cor-
rectly interpret the data generated. Whenever
possible, start the communications trace before

varying on the lines. This gives you the most
accurate sample of your line status.

How to Use: To use the Communications trace
option:

1. Start SST by selecting the System Service
Tools option from the Problem Handling
display or by entering the STRSST command.

2. Select the Start a service tool option from the
System Service Tools menu.

3. Select the Work with communications trace
option from the Start a Service Tool menu.
The following Work with Communications
Traces display appears.

Work with Communications Traces

Type choice, press Enter.
2=Stop trace 4=Delete trace 6=Format and print trace
7=Display message

Configuration
Opt Object Type Trace Description Protocol  Trace Status
LosAngeles Line Test LosAngeles Line SDLC Active
Mpls NW1 Test Mpls ISDN Stopped
Tucson Line  Test Tucson Line ASYNC Kaiting

F3=Exit F5=Refresh F6=Start trace Flb=Change size
F1l=Display buffer size Fl2=Cancel

Details of the trace, including status, are dis-
played. The trace status can be one of the fol-
lowing:

Condition Description

Waiting The trace is waiting for the configura-
tion object to be varied on (not col-
lecting data).

Active The trace data is being collected.

Stopping The trace is stopping.

Stopped The trace has stopped (not collecting
data).

Error An error occurred on the configura-
tion object while the trace was col-
lecting data. The data might or might
not be collected. The trace stopped.

Starting Trace is being started by another

user. You may not stop or delete
this trace.
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Press F11 on the Work with Communications
Traces display to view the buffer size:

Work with Communications Traces

Type choice, press Enter,
2=Stop trace 4=Delete trace
7=Display message

6=Format and print trace

Configuration

Opt Object Type Buffer Size (K) Trace Direction Stop/Wrap
_  LosAngeles Line 128 Sent Stop
_ Mpls NWI 256 Both Stop
_ Tucson Line 4096 Received Wrap

F3=Exit F5=Refresh F6=Start trace F10=Change size
Fl1=Display trace status F12=Cancel
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Menu Flow: Figure 1-21 shows the Work with
Communications Trace menu flow.

Work with
Communications

Trace
|

Enter
Change v | v Start Trace
Maximum F10 F6
Storage Work with >
Allocation Communications
Traces
Format and Display Delete
print trace message trace
Format Trace Display Confirm
Data Messages Delete
for Line
1
Enter
Data
—| Formatting
Remote
Controller ]
Remote
F» MAC 1
Address
Remote
> sap ]
DDI Local
#| Options SAP
Frame Work with
Lp{ Relay Communications
_Options Traces
RV2B868-1

Figure 1-21. Work with Communications Trace Menu

Flow

Options and Function Keys: The Work with
Communications Trace menu has the following
options and function keys:

o Start trace (F6)

This function key allows you to start tracing
the data on a communications configuration
object. The Start Trace display appears after
you press this function key. For more infor-
mation, see “Starting a Trace” on page 1-23.



e Stop trace (option 2)

This option appears only on the Work with
Communications Traces display. It allows you
to end the trace and stop collecting data. A
trace must be stopped before the data can be
formatted, printed, or deleted. To ensure the
trace is stopped, press the Refresh function
key and check the trace status field.

¢ Delete trace (option 4)

The trace must be stopped (option 2) before
you can use this option. Select this option to
delete the trace information when you no
longer need the data. Traces are not auto-
matically deleted when you leave a commu-
nications trace function. Delete trace releases
system space so that you can start other
traces without having to increase the
maximum amount of storage provided for the
communications trace. Traces that are not
deleted are listed on the Work with Commu-
nications Traces display.

¢ Format and print trace (option 6)

Use this option to format and prepare the
trace for printing. For more information on the
Format and print trace option, see “Format
and Print Trace” on page 1-24.

¢ Display message (option 7)

Use this option to view a message indicating
the status of the trace that stopped because
of an error.

¢ Change size (F10)

Use this function key to change the amount of
storage used by all traces. You may want to
increase the amount of storage if your system
has many active traces or if the traces will be
active for a long time.

» Display buffer size or display trace status
(F11)

This function key allows you to select and
alternate between buffer size and trace status.

* Refresh (F5)
This function key updates the data on the
display.

Starting a Trace: The Work with Communica-
tions Traces display has a Start trace function key
that allows you to select options for tracing data.

The following is an example of a Start Trace
display:

{ Start Trace
Type choices, press Enter.

Configuration object . . . . ... ..

_ 1=Line, 2=Network Interface

1=128K, 2=256K, 3=2048K
4=4096K, 5=6144K, 6=8192K

Stop on buffer full . . .. ..... _ Y=Yes, N=No

Data direction . . .. .. ... .. _ 1=Sent, 2=Received, 3=Both
Number of bytes to trace
Beginning bytes . . . . . .. ...
Ending bytes . . . .. . ... ..

VALLE, *CALC
VALUE, =CALC

F3=Exit  F5=Refresh Fl12=Cancel

.

Enter the name of a communications configuration
object in the Configuration object prompt. If you
do not know the name of the configuration object:

1. Press F16 to return to the System Service
Tools (SST) display.

2. Select the Command entry function key (F10)
from the System Service Tools (SST) display.

3. Type WRKCFGSTS *1in to display a list of all
available lines on the system, or type
WRKCFGSTS *NWI to display a list of all available
network interfaces.

4. Select the Work with active service tools
option from the System Service Tools (SST)
display to return to communications trace.

Describe the trace in the Trace description field.
This field can help you identify the trace.

You can select a buffer size to hold the commu-
nications data that the trace collects. The default
buffer size is 1=128K bytes. Base the size of the
buffer on the speed of the communications line
and on the amount of time needed to trace the
data. For high speed lines or long periods of
tracing, a larger buffer size is recommended.

If Yes is specified in the Stop on buffer full field,
the trace stop is when the buffer is full. This
option is useful for viewing the initial data coming
across a line. If No is specified, the trace con-
tinues until you stop it. In this case, the data in
the buffer will be written over each time the buffer
is full.
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You can select the direction of data to be traced
by specifying one of the three selections in the
Data direction field:

e Only data being sent from the system (option
1).

¢ Only data being received by the system
(option 2).

¢ Both data sent from the system and data
received by the system (option 3).

Note: If you specify option 1 (Sent) for lines that
are SDLC short hold mode, the trace does not
include any controller names.

You can select how much data is traced in a
frame of data. The value that is entered is the
amount that is saved as part of the trace. Thirty
six bytes is the minimum value allowed for both
the beginning and the end value. The protocol

header is included in the 36-byte minimum values.

The maximum value allowed is determined by the
configuration object you are tracing.

Notes:

1. The beginning and ending byte values are
ignored by the BSC protocol.

2. The ending byte value is ignored by the
SDLC, HDLC, X.25, frame relay, DDI, token
ring, and Ethemet protocols.

3. 72 bytes is the minimum value allowed for the
beginning byte value for token ring, Ethermnet,
frame relay, and DDI protocols.

If a DDI type line is entered as the configuration
object to trace on the Start Trace display, the
Select Trace Options for DDI display is shown.
Specify trace options by choosing one of the fol-
lowing:

* All data. Traces all the data specified on the
Start Trace display.

* Remote controller data. Traces only that data
matching the Start Trace display options and
a specified remote controller.

e Remote MAC address data. Traces only that
data matching the Start Trace display options
and a specified remote MAC address.

* Remote SAP data. Traces only that data
matching the Start Trace display options and
a specified remote SAP.
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¢ Local SAP data. Traces only that data
matching the Start Trace display options and
a specified local SAP.

¢ |P identifier group data — traces only that data
matching the Start Trace display options and
a specified IP identifier group.

¢ |IP address data — traces only that data
matching the Start Trace display options and
a specified IP address.

If a frame relay type was entered as the configura
tion object to trace on the Start Trace display, the
Select Trace Options for Frame Relay display is
shown. Specify trace options by choosing one of
the following:

¢ All data. Traces all the data specified on the
Start Trace display.

¢ Exclude local management interface (LMI)
data. Traces all data that is specified from the
Start Trace display, except the LMI data.

¢ Only local management interface (LMI) data.
Traces only LMI data.

When all required options are complete, press the
Enter key. The Work with Communications Trace
display appears.

The trace remains active until:

e The option to stop the trace is selected on the
Work with Communications Traces display.

e The configuration object being traced is varied
off.

¢ The configuration object being traced has an
error.

¢ The trace buffer is full and the option to stop
. on buffer full was selected.

Note: You may exit the communications trace
function to do other work while the trace is active.
Traces are not automatically deleted when you
exit a communications trace function. To return to
the communications trace:

1. Select the Start a service tool option from the
SST Main Menu.

2. Select the Work with communications traces
option from the Start a Service Tool menu.

Format and Print Trace: The trace must be
stopped (option 2) before you can use this option.
This option allows you to select various formatting



options and prepare the trace data for printing.
The options vary for each protocol. The trace
must be stopped before you can format or print
the information. The following is an example of a
Format Trace Data display for an Ethernet Version
2/IEEE 802.3.

[ ~
Format Trace Data
Configuration object . . . . . .
TYPE . . o e e -
Type choices, press Enter.
Controller . . . . . . .. .. *ALL, Name
Data representation . . . . . - 1=ASCII, 2=EBCDIC
Format SNA data only . . . . . _ Y=Yes, N=No
Format RR, RNR commands . . . _ Y=Yes, N=No
Format TCP/IP data only . . . _ Y=Yes, N=No
Format UI data only . .. .. - Y=Yes, N=No
Select CSMA/CD data . . . . . _ 1=802.3, 2=ETHVZ 3=Both
Format Broadcast data . . . . _ Y=Yes, N=No
F3=Exit  F5=Refresh  F12=Cancel
J
\
Notes:

1. Press the Enter key without changing to the
defaults on the Format a Trace Data display
to view all the data associated with the trace;
the information is not in any special format.

2. Select an option to format and print only the
data that you want to see.

3. All options available for formatting depend on
the protocol of the line being traced. Only
valid choices appear for each protocol.

4. Not all combinations of options are valid for all
protocols. If you select an invalid option, error
messages appear. If an error message
appears, you must change your selections.
You can restore all options to their default
values using the F5 (Refresh).

5. See the online help for more information about
these options and how to locate, print, save,
and send the spooled trace data.

Select whether or not to:

* Format only the records for a specific con-
troller by typing *ALL or the name of the con-
troller in the Controller field.

Notes:

1. When you type a controller name in this
field, the printout contains only the records
that match that controller name.

2. Records that have a blank controller name
are the result of transmission modes that
cannot be connected. These records
appear in the printout only when *ALL is
selected.

+ Format the data for printing in ASCII by typing

a 1, or for printing in EBCDIC by typing a 2.

This option determines how the hexadecimal
data is converted to characters. Most data
transmitted by the system contains an indi-
cation of whether it is considered ASCI| or
EBCDIC characters. Use this option only
when the data does not contain such an indi-
cation. Data that clearly specifies how it is to
be interpreted does not change.

If you select ASCII for this option, the
hexadecimal data is converted to displayable
characters following ASCII conversion rules.
If you select EBCDIC for this option, the
hexadecimal data is converted following
EBCDIC conversion rules. For example,
hexadecimal C1 is A in EBCDIC but
hexadecimal 41 is A in ASCII characters.

Format only records with SNA data by typing
Y (Yes) in the Format SNA data only field.

This option is only valid for local area net-
works, IDLC, SDLC, and X.25. If you select
Yes, only SNA (Systems Network Architec-
ture) data is formatted and spooled. If you
select No, the line protocol (SDLC, X.25,
CSMA/CD, IDLC, or TRLAN) data is formatted
and spooled, but the SNA data is spooled in
unformatted (hexadecimal) form.

Format records with RR or RNR commands
by typing a Y (Yes) or in the Format RR, RNR
commands field.

This option is only valid for local area net-
works, IDLC, SDLC, and X.25. If you select
Yes, the RR (Receiver Ready) and RNR
(Receive Not Ready) commands are formatted
along with other data. If you select No, the RR
and RNR commands are not formatted with
other data.
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* Format only the records with TCP/IP data by

typing a Y (Yes) in the Format TCP/IP data
only field.

This option is only valid for local area net-
works and X.25. If you select Yes, only the
frames that contain Terminal Control
Protocol/Internet Protocol (TCP/IP) data is for-
matted and spooled. If you select No, the line
protocol (TRLAN, CSMA/CD, or X.25) data is
formatted and spooled. You cannot select the
TCP/IP option and specify a specific controller
name. Communications trace has no way to
map the controller name to the data that is
provided to communications trace.

Format only records with Ul data by typing a
Y (Yes) in the Format Ul data only field.

This field is valid only for local area networks.
To select this option, you must have a N (NO)
in the Format SNA data only field. If you
select Yes in the Format Ul data only field,
only unnumbered information (Ul) data is for-
matted and spooled. If you select No, the line
protocol (TRLAN or CSMA/CD) data is for-
matted and spooled.

"You cannot select the TCP/IP option and
specify a specific controller name. Commu-
nications trace has no way to map the con-
troller name to the data that is provided to
communications trace.

Select CSMA/CD data for IEEE 802.3 only,
Ethernet Version 2, or both.

This option is only valid for CSMA/CD local
area networks. If you select 1, only the IEEE
802.3 data is formatted and spooled. If you
select 2, the Ethernet V2 data is formatted
and then spooled. If you select 3, both types
of data are formatted and spooled.

Format broadcast data by typing a Y (Yes) in
the Format Broadcast data field.
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Broadcast data frames contain
FFFFFFFFFFFF for the machine address.

» |f formatting a trace of a frame relay NWI, the
Format Trace Data display shows the fol-
lowing options:

— Line. Select
*ALL

to format frames from all lines attached to
the NWI, or specify a line name to format
only those frames from the specified line.

— Exclude LMI data. LMI frames are not for-
matted.

— Format LMI data only. Only LMI frames
are formatted.

When the format of the trace data is complete, the
output is placed in a spool file named
QPCSMPRT in the default output queue. The
spooled trace data cannot be displayed or printed
from communications trace or SST. To browse,
print, save, or transmit the spooled trace data, you
must leave SST and use system functions. For
directions on how to look at (browse), print, save,
or transmit the spooled data, press the Help key.

The format of the trace data is:

¢ An introduction page containing, for example,
configuration object, type, protocol, start and
stop dates and times, trace options, and for-
matting options.

¢ A help page, to aid you in understanding the
output. Help text for a specific protocol is
given because the trace data differs for each
communications protocol.

e The formatted trace data output. See
" Figure 1-22 on page 1-27.



Record Data Record Record Data Controller Number Number Pol1/

Number S/R Length Status Timer Type Name / Number Command Sent Received Final

o0001 S 10 00000000 1000.3 EBCDIC CTLNAMEGO1/CO XID n
Data . . . . : 0102030405060708090A

000002 R 10 00000000 1022.7 EBCDIC CTLNAMEGO1/CO® XID On
Data . . . . : 0162030405060708090A

000003 S © 0000OOOO 1069.8 EBCDIC CTLNAMEDO1/CO SNRM On

000004 R 0 000PEOEG 1122.3 EBCDIC CTLNAME0O1/CO UA On

000005 S 15 00000000 1313.5 EBCDIC CTLNAME0O1/CO I 0 0 off

*»*% End of Computer OQutput ***

0102030405060708090A0BOCODOEOF

Figure 1-22. An Example of a Formatted Trace Data Output for SDLC

The width of the spooled file is 132 characters.
The data is in hexadecimal representation and
either ASCII or EBCDIC character representation.
The different columns of the trace output common
to all protocols are:

Record number The number of the trace record.

S/R Shows if the record type is sent

(S) or received (R).
Notes:
1. The letter C in this column
indicates an X.21 short

hold mode connection was
cleared.

2. If an M appears, a modem
change has occurred.

The amount of data, in decimal,
contained in the record.

Data length

Record status The protocol-dependent return
code for the trace record.
00000000 is an unqualified
success. Other return codes
are listed in the functional spec-
ification for the protocol that is
running or the port manager.
For a list of retum codes, see
“Protocol Dependent Return

Codes” on page 1-28.

Record timer The time each event occurs.

Shows whether the data traced
is printed in ASCIl or EBCDIC
character representation. If the
character representation of the
data is mostly periods, you may
want to format the data again
using the other option for data
representation.

Data type

Controller name / number
Indicates which controller origi-
nated the frame or record. In
some conditions, this data is
not available and the column
remains blank.

Notes:

1. All traces end with *** End of Computer
Output *** to mark the end of the spooied
data.

2. The formatted trace output is not security pro-
tected. Customer passwords are shown going
across the line.

Communications Trace Limitations: Only two
communications traces can run concurrently on
one communications controller. Only one trace
can exist for the same configuration object at the
same time. You need another session of SST to
trace more lines.

Although a communications trace can start before
or after the configuration object is varied on, a
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communications trace must be started before the
configuration object is varied on if it is important to
see the starting information coming across the
configuration object.

Two or more users can select the same trace to
format and print. When multiple users attempt to
use the same resources (trace data), one user
must wait for the other user to finish before begin-
ning to process the data.

When the AS/400 is configured as an SDLC sec-
ondary station on a multipoint configuration object,
the communications controller traces all records or
frames. The records or frames sent to the system
include those records and frames intended for
other stations. When you use the communications
trace service tool to format the data for this config-
uration, the resulting report may show received
records that were intended for other stations.

On a single point-to-point line, where only one
secondary station is configured, SDLC traces all
frames received before it gets the frames intended
for other station addresses. It is not until the sec-
ondary SDLC receives the other station addresses
that it knows which single-station address the
communications equipment uses.

Protocol Dependent Return Codes: The record
status column in a formatted communications
trace dump should show a successful return code
of:

00 00 00 00

For more information about retum codes, see
Diagnostic Aids — Volume 1.

Display/Alter/Dump: Select the
Display/alter/dump option on the System Service
Tools (SST) display. Use the display/alter/dump
function to get selected data from storage and to
write storage data to an output device. An output
device can be used to:

« View the data from storage on the display.

— Select the Display/alter storage option to
display unformatted data and to change
the contents of storage. Use the key-
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board to scroll forward or backward to
view the storage information.

— Select the Display formatted dump option
to generate a formatted dump of the con-
tents in storage. The display is inhibited
while the format function is running.
When the process is complete, use the
keyboard to search, scroll (forward or
backward), or shift (left or right) the
output.

¢ Generate a formatted dump of the data in
storage to an output device.

— Select one of the following:
- Dump to printer
- Dump to diskette
- Dump to tape

When the output device is a printer,
diskette, or tape, the actual dump task
runs asynchronously with the
display/alter/dump control functions. That
is, while a dump is completing on a
printer, diskette, or tape, you can operate
the display/alter function (output device is
the display), or you can make other dump
requests for a printer, diskette, or tape.
The dump requests are saved in a first-in-
first-out queue and are processed one at
a time. The status of the
display/alter/dump asynchronous dump
task can be displayed by selecting the
Display dump status option on the
Display/Alter/Dump Output Device display.

e Generate a printout from a diskette or tape
that contains data from the display/alter/dump
function or from other Vertical Licensed
Internal Code service functions.

— Select the Print diskette dump file or the
Print tape dump file option on the
Display/Alter/Dump Output Device display.

The display/alter/dump function is controlied by
selecting display options and by responding to
prompts.

When the display/alter/dump function is ended, the
dump request that is running is also ended (even
if it has not completed). Dump requests that have
not been processed are lost.



Menu Flow

Select the output device or perform one of
the following options:

Display/Alter/Dump Output Device

Display/alter storage
Dump to printer

Dump to diskette

Dump to tape

Print diskette dump file
Print tape dump file
Display dump status
Display formatted dump

!

Select the data type (five almost identical
displays, one for each output device type):

PNoohrLN

Select Data Menu:

1. Machine interface (Ml) object
2. Vertical Licensed Internal Code
(VLIC) data

VLIC module

Tasks or processes

Starting address

v

From here downward, the function is almost identical for
each output device type. Therefore, there are five
almost identical sets of displays. For clarity, only
one set is shown.

ooy )

o ko

Mi VLIC VLIC Task/ Starting

Objects Data Module Process || Address

Menu Menu Menu Menu Display
RV2B745-1

Figure 1-23. Display/Alter/Dump Menu Flow

Work with Vertical Licensed Internal

Code Log: The Work with Vertical Licensed
Internal Code Log option can be selected through
SST or DST. Use this option to perform the fol-
lowing:

e Dump selected Vertical Licensed Intemal
Code (VLIC) log entries to a diskette, tape, or
printer.

¢ Change the following VLIC log attributes:

— The size of the note log area and the size
of the dump log area
— The size limit for dump entries

¢ Clear the VLIC log.

In SST and DST, there are three dump tasks (one
for printer, one for diskette, and one for tape) that
run asynchronously from the control functions for
this tool. The requests are saved in a
first-in-first-out queue, and there is no practical
limit to the number of requests you can have
waiting to be processed.
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Menu Flow

Figure 1-24. VLIC Log Menu Flow

Input/Output Debug Utility: The Work
with input/output debug utility option aids in cor-
recting code problems in the Licensed Intemal

Code of an 1/0 processor.

Note: You should use this option only with the
aid of your next level of support or from the

product developer.

Functions: The following functions are made
available under DST and SST:

o Static Trace
e Dynamic Trace
e Breakpoint

¢ Read I/0 Processor Data
e Dump I/O Processor Data

F3 Key
v
Select Select
VLIC Log - Option 1 iteri LE ter Ke i
1. Select Entries P g g_rltelrla nier ey > Eptrlles
2. Dump to Printer Isplay Isplay
3. Dump to Tape
4. Dump to Diskette
5. C_hange VLIC Log outl Dump VLIC Log
Sizes ptions _ 1 Entries - Help Key —»{ Assistance
6. Clear VLIC Log 2,3,4 Display
+ Option 5 —p| g:‘sapr;g;
- Option 6 » (E:)::glray
RV2B746-0

contents of memory at the corre-
sponding data addresses are collected.
Static trace points are defined by I1BM
and cannot be changed.

Dynamic Trace

This function defines trace points in the
Licensed Internal Code of an I/O
processor. The data from these trace
points can be collected, displayed,
printed, and saved. Dynamic trace
points are temporary user-defined trace
points that are removed at the end of a
trace session.

Breakpoint

¢ IPL I/O Processor

¢ Set to Normal Dump

¢ Set to Exception Dump

¢ Clear Exception Dump Storage

Static Trace

This function collects, displays, prints,
and saves data from static trace points.
Trace points are in the Licensed
Intemal Code of an I/O processor. The
trace points consist of a compare
address and one or more data
addresses. When the instruction at the
compare address is processed, the
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This function sets a breakpoint in the
Licensed Internal Code of an I/O
processor. The interpreting of
instructions for a process stops at the
breakpoint address. Other functions
under this utility can be performed
while the process is stopped.

Read /O Processor Data

This function collects, displays, prints,
and saves data from the memory and
registers of an I/O processor. This
operation takes place through a soft-
ware interface that is only for opera-
tional processors.



Dump /O Processor Data
This function collects, displays, prints,
and saves data from the memory,
hardware registers, and error log of an
I/0O processor. This operation occurs
at the hardware bus level and may be
used to collect data from processors
that are not operational.

Note: [f'the message “No Internal
Storage is Available” is displayed, most
likely you were doing a manual IPL and
you were using dedicated service tools
(DST) when the message was dis-
played. If so, perform the following:

1. Continue the Manual IPL, in step
mode, by following the DST dis-
plays until the storage manage-
ment recovery step completes.

2. Enter Function 21 on the control
panel. This allows you to re-enter
DST.

3. Start the input/output debug utility
again. Now you should be able to
dump the I/O processor data.

IPL /O Processor
For some 1/O processors a function is
supplied that allows an IPL. This
causes the I/O processor to be loaded
again. When this occurs, all attached
devices must be varied off and then
varied on to be operational.

Set to Normal Dump
This function enables some commu-
nication and cryptographic I/O
processors to display a dump of selec-
tive portions of storage. This option is
displayed only when the following con-
ditions exist:

¢ The I/O processor has a very large
storage capacity.

e The system IPL is past the storage
management recovery step.

Set to Exception Dump
This function enables an I/O processor
to dump the entire contents of storage.
This option is displayed only when the
following conditions exist:

e The I/O processor has a very large
storage capacity.

* The system IPL is past the storage
management recovery step.

After the IOP is set to exception dump,
it dumps the full contents of storage to
a specific area of main storage when it
encounters a serious error. The
storage area can be viewed by using
the procedure, "Copying the Type
2617,2618,2619, or 2666 Communica-
tions IOP and 2620 or 2628
Cryptographic IOP Storage Exception
Dump” on page 8-11.

Clear Exception Dump Storage
This function clears internal storage
that has been used to store an excep-
tion dump. Clear exception dump
storage will not appear on the option
menus until the system IPL is past
storage management recovery.

Warning: When a unit reset is sent out to an
operational processor, it cannot operate. This
may result in a system failure that needs the oper-
ating system to be loaded with possible loss of
data.

All attached devices fail when the workstation I/O
processor is dumped; therefore, if there is only
one workstation I/O processor on the system, it
cannot be dumped.

Menu Flow: Select the I/O debug utility option on
the Start a Service Tool display. The Start a
service tool option is selected on either the
System Service Tools (SST) display or the Use
Dedicated Service Tools (DST) display.

Options: The I/O Debug Utility display allows
you to select the type of /O device to work with.
The options are:

e Select communications I/O processor

This option displays the communications
processors and their active (varied-on) config-
uration objects. One processor can be
selected either by a processor or one of its
configuration objects. Selecting a configura-
tion object selects the controlling processor.

o Select workstation 1/0 processor

This option displays the workstation
processors. One processor can be selected.

» Select storage 1/0 device
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This option displays the storage 1/0
processors and their controlled devices. The
disk units and those devices that have a
system object name (for example, DKTO1 and
TAPO1) are shown. One processor can be
selected by either a processor or one of its
devices. Selecting a device (except for the
9335, which selects itself) selects the control-
ling processor.

¢ Select failing /0O processor

This option displays I/O processors that are
not operational. One processor can be
selected. For failing I/O processors, the only
function available is the dump function.

The communications, workstation, or storage
devices attached to the system are shown on a
selection display. One device can be selected.
Other displays show data associated with this
device. Only one device can be selected at a
time, but breakpoints and trace sessions can be
active in other devices. The data associated with
these functions is shown when the corresponding
device is selected.

The selected device determines which debug
functions are available. Although there are dif-
ferent ways of starting the various I/O devices,
several of the functions are common. The general
operation of these functions is described under
“Functions” on page 1-30.

A failing I/O processor may appear 0 one or more
than one selection display. For example, a failing
communications 1/O processor may appear under
the failing 1/O processor option or the
"hp1.communications 1/0 processor option, or
both.

Print Stand-Alone Dump:

Data to Print or Display: The items that can be
printed or displayed using the Print Stand-alone
Dump display are:

e Machine communications area (MCA)
e Machine check log buffer (MCLB)
e Task summary

e Task dispatching elements (TDE) chained to
the TDE anchor pointer (MCA4RTDE) in the
MCA
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e Call/retum elements (CRE) chained to each
TDE

« All main storage pages in main storage at the
time of the dump including:

— Primary directory (PD) entry status for
each page.

— PIN count for each page. A page with a
PIN count is held in main storage and
therefore is not to be page faulted out of
main storage.

Note: A PIN count is the number of
times a page is marked in use. A page in
use is held in main storage. If a page PIN
count is not zero, the page must remain in
or is not to be removed from main storage
and the V=R page frames are not to be
changed.

— Subpool numbers for each page.

Storage management status bits that mark
the page in use.

Page segment ID (SID) extender.

Note: A segment identifier (SID) indi-
cates the 3 or 4 high-order bytes of a
6-byte virtual storage address. The SID
extender is used internally to extend the
size that can be specified.

Storage management flags.

Content Errors: For the print stand-alone dump
to supply correct information, the machine commu-
nications area (MCA), primary directory, and
storage management vector table (SMVT) struc-
tures dumped by the main storage dump must
contain valid data. If print stand-alone dump
determines that the above structures contain data
that is not valid, the following occurs:

 TDE and CRE chains are not printed.

* Main storage pages are printed in real
address order.

¢ Page header fields contain zeros.
Requirements for Using Tape or Diskette: If

the main storage dump is copied to tape, the fol-
lowing considerations apply:

e The tape must be initialized using the Initialize
Tape (INZTAP) command.

* The file name is DMS.



* The volume name and file name of each
diskette must be DMS.

¢ If there are multiple diskettes, each diskette
must be read back in the same order as when
the dump was taken.

If the main storage dump is copied to diskette, the
following considerations apply:

¢ The diskette must be initialized using the Ini-
tialize Diskette (INZDKT) command.

Menu Flow: Select the Print stand-alone dump option on the Start a Service Tool display. The Start a
service tool option is selected on either the System Service Tools (SST) display or the Use Dedicated
Service Tools (DST) display.

Print Stand-Alone
Dump
Print or Display Copy Main Copy Main Display Status of
Main Storage Storage Dump Storage Dump Print Stand-Alone
Dump to Tape to Diskette Dump
Select input
Device for Main
Storage Dump
Tape +
Disk or Additional Prompt
Diskette for Tape P

Select Options
for Main
Storage Dump

® Display the main
storage dump

©® Display CPU data

® Specify print of
all main storage
dump items

® Select items to
print

® Start print of
selected dump
items

RV2B747-0

Figure 1-25. Print stand-alone dump overview
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Options: Options on the Print Stand-Alone Dump
display are:

¢ Print or display main storage dump

Selecting this option causes the Select Input
Device for Main Storage Dump display to
appear. When you select the input device
and press the Enter key, the Select Options
for Main Storage Dump display appears.
When you select a specific item on this
display to be printed and press the Enter key,
the display is shown again with a message
stating that the selection was added to the list
of items to dump.

Copy main storage dump from disk to tape
Copy main storage dump from disk to diskette
Display print stand-alone dump status

This option displays a status to indicate the
number of dump requests that are not com-
plete.

Display Hardware Configuration: The
Display hardware configuration option allows you
to display the configuration and status of the hard-
ware on the system. The hardware for which you
can display the configuration and status consists

of:

I/0O buses
Cards on the I/0 buses:

— 1/O processors (IOP)

/O adapters (IOA)

Bus extension drivers (BED)

— Bus extension receivers (BER)

Hardware associated with the IOPs:

Input/Output Processors
Devices

— Communications ports

— Communications channels

Main storage cards
Processor cards

Battery power units

1-34 AS/400 Service Functions



¢

Menu Flow: Select the Display hardware configuration option on the Start a Service Tool display. The
Start a service tool option is selected on either the System Service Tools (SST) display or the Use Dedi-

cated Service Tools (DST) display.

Figure 1-26. Display Hardware Configuration overview

Display
Hardware
Configuration
Hardware on Main Processor Failedand Battery
Input/Output Storage Information Missing Power Unit
(I/0) Information Hardware Information
Select Display Display Display Failed Work with
I/OBuses Main Storage Processor and Missing Battery Power
Information Information Hardware UnitInformation
Display
Hardware
onl/OBus
Display
Hardware
Associated
with IOP

RV3B158-0
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Displays: The Display Hardware Configuration
display appears when you select the Display hard-
ware configuration option on the Start a Service
Tool display.

Display Hardware Configuration
Select one of the following:

. Hardware on input/output (1/0) buses
. Main storage information

. Processor information

. Failed and missing hardware

. Battery power unit information

(LY Ry Ay

Selection

F3=Exit F12=Cancel

.

Figure 1-27. Display Hardware Configuration Display

Options: Options on the Display Hardware Con-
figuration display are:

¢ Hardware on input/output (//O) buses

Selecting this option displays the 1/O buses on
the system.

¢ Main storage information

Selecting this option displays the main storage
cards on the system.

o Processor information

Selecting this option displays the processor
cards on the system.

¢ Failed and missing hardware

Selecting this option displays the hardware
that has failed or seems to be missing from
the system.

o Battery power unit information

Selecting this option displays the battery
power units-on the system. It allows you to
update the manufacture dates of the battery
power units. This option does not appear on
systems with the system power control
network (SPCN).

Select I/O Buses: The Select I/O Buses display
appears when you select the Hardware on
input/output (I/0) buses option on the Display
Hardware Configuration display (Figure 1-27).
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In the example display shown in Figure 1-28, the
system has three I/0O buses. Type 1 in the Option
field [J to display the hardware on the buses
shown in the Bus field .

You can select more than one bus and display the
hardware on each bus without returning to this
display.

Select 1/0 Buses

Type options, press Enter.
1=Select a
A b

Option Bus
_ [:]

1
2

F12=Cancel

Figure 1-28. Example of Select I/O Buses Display

The Display Hardware on 1/0O Bus display appears
when you select an 1/O bus on the Select I/O
Buses display (Figure 1-28).

The display in Figure 1-29 on page 1-37 shows
examples of cards that you might find on I/O bus
0. The PF keys defined at the bottom of the
display let you display additional information con-
cerning the hardware.

If you selected more than one bus on the Select
I/0 Buses display, you can display the hardware
on these buses without returning to the Select /O
Buses display.



( bus Display Hardware on 1/0 Bus

[y I/0bus ......: (]
i) Bus status . . . . . : Operational

Type options, press Enter.
5=Display hardware associated with input/output processor (IOP)

Address ype Description Status
©0010-FFFFFFFF » 6110 10P Operational
. ©020-FFFFFFFF 6110 10P Operational
0030-FFFFFFFF  »~ 6040 10P Operational
0040-FFFFFFFF 6041 10P Operational
0050-FFFFFFFF BED Operational
©0001-FFFFFFFF BER Operational
0011-mommenn ——-- --- Missing

||||Il|gH
g

More...
* - Load source 1/0 processor
#» - Norkstation console 1/0 processor

F3=Exit F9=Display next 1/0 bus F10=Display previous 1/0 bus
F11=Display model/serial/part numbers Fl12=Cancel

Figure 1-29. Example of Display Hardware on l/O Bus
Display

o bus I§:

This field contains the number of the 1/0 bus you
selected to be displayed.

Bus status [ :

This field describes the status of the I1/0 bus and
can contain the following statuses:

e Operational

¢ Degraded (optical only)
¢ Failed

* No power

¢ Not connected

Option 4 :

This field allows you to display the hardware asso-
ciated with an I/O processor. Enter a 5 in the
Option field on any line that contains IOP in the
Description field [ .

Address [ :

This field contains the BBCb address and the unit
address (see the Locations section of the Problem
Analysis information). The BBCb address relates
to the hardware bus, card, and board address.
Use the system configuration list to determine
which position the BBCb address points to.

If the last eight positions of the Address field
contain dashes (----), the card position identified
by the first four positions of the Address field
seems to be empty. If the card position does
contain a card, either the card is not seated cor-
rectly, or the card or bus hardware is failing.

The dashes are present in other fields if a card
position seems to be empty.

Card Type 1 :

This field contains a number that identifies the
card in the card position.

If the load-source I/O processor has mirrored pro-
tection, two magnetic storage I/O processor types
are shown with an asterisk.

If this field is blank, the hardware is either a failing
I/O processor and the system cannot determine its
type, or it is a bus extension driver card or bus
extension receiver card.

Description i :
This field is an abbreviation of the card name and

can contain one of the following:

¢ |OP (I/O processor)

e |OA (I/O adapter)

e BED (Bus extension driver)

¢ BER (Bus extension receiver)

Status [{:
This field describes the status of the card and can
contain one of the following:

e Operational
¢ Failed
* No power

There is no power from the bus extension
driver card to the bus extension receiver card.

e Missing

The card position seems to be empty.

Asterisks (*and **) [[] and |} :

These asterisks explain the meaning of asterisks
on the display.

Display Hardware Associated with IOP: The
Display Hardware Associated with IOP display
appears when you type a 5 in the Option field of
the display Hardware on I/O Bus display

(Figure 1-29).

The display in Figure 1-30 on page 1-38 shows

examples of the hardware associated with an IOP.
The PF keys defined at the bottom of the display
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let you display additional information concerning
the hardware.

If you selected more than one IOP on the Display
Hardware on 1/0O Bus display, you can display the
hardware on these IOPs without returning to the
Display Hardware on 1/O Bus display. Press the
Enter key to display the hardware on these IOPs.

Display Hardware Associated with I0P

[y 1/0bus . .....: 0

[ Bus status . . . . . : Operational

[§ 10P card type . .. : 6110

] Card address . . . . : 0010-FFFFFFFF

a
Address Type Status
0010-FFFFFFFF 6110 Operational
06010-0OFFFFFF 9332 Operational
0010-0006FFFF * 9332 Operational

0010-7FFFFFFF 9347 Operational
0010-0700FFFF Lal 9347 Operational

l * - Load source disk unit
[§ ** - Tape unit for alternate IPL
Press Enter to continue.

F3=Exit F10=Display previous I0P
Fl1=Display descriptions F12=Cancel

Figure 1-30. Example of Display Hardware Associated
with IOP Display

170 bus [} :

This field is repeated from the Display Hardware
on |/O Bus display.

Bus status [J:

This field is repeated from the Display Hardware
on I/O Bus display.

IOP card type [ :

This field is the card type of the IOP you selected
on the Display Hardware on 1/O Bus display.

Card address [} :

This field is the Address field of the IOP you
selected on the Display Hardware on 1/0 Bus
display.

Address [ :

This field contains the BBCb address and the unit
address. See “Locations and Addresses” in the
“Service Referenced Procedures and Information”
section of the Problem Analysis information. The
BBCb address relates to the hardware bus, card,
and board address. Use the system configuration
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list to determine which position number the BBCb
address points to.

The first line under Address is the address of the
IOP you selected on the Display Hardware on I/O
Bus display. The system operates with the IOP
as the first level of hardware. The other lines,
under Address are the addresses of the hardware
associated with the IOP. The system operates
with this hardware as the second, third, or fourth
level of hardware.

The IOP address is aligned to the left, while each
level of hardware associated with the IOP is
indented two positions to the right.

In the display shown in Figure 1-30, the 6110
(Magnetic Storage I/O Processor) is level 1, the
9332 and 9347 (Device Controllers) are level 2,
and the 9332 (Disk Unit) and 9347 (Tape Unit) are
level 3.

Type I :

This field contains a number that identifies the
hardware.

The indenting in this field means the same as the
indenting in the Address field.

If the load-source disk unit has mirrored pro-
tection, two disk units are shown with an asterisk.

If this field is blank, the failing hardware is an I/O
processor, but the system cannot determine its

type.

If this field contains four asterisks (****) and the
Status field contains Operational, the hard-
ware specified by the Address field may have
failed.

Status [ :

This field describes the status of the hardware and
can contain one of the following:

¢ Operational

¢ Failed
Asterisks (*and **) [I] and | :

These asterisks explain the meaning of asterisks
on the display.



Display Main Storage Information: The Display
Main Storage Information display appears when
you select the Main storage information option on
the Display Hardware Configuration display
(Figure 1-27 on page 1-36).

The display in Figure 1-31 shows examples of the
location, card type, and storage size of the main
storage cards on the system, and the status of the
cards. It also shows if a main storage card posi-
tion seems to be empty.

Display Main Storage Information

a ]
Card Card Storage
Location Type Size Status
1 3060 16 Operational
2 3060 16 Failed
3 ———- ] Missing
4 3060 16 Errors detected

Press Enter to continue.

F3=Exit F12=Cancel

- J

Figure 1-31. Example of Display Main Storage Infor-
mation Display

Card location Y :

This field is the main storage card position. To
determine the card position, see “Locations and
Addresses” in the “Service Referenced Proce-
dures and Information” section of the Problem
Analysis information.

This field may have a suffix of A or B.
Card type [ :

This field contains a number that identifies the
main storage card.

Storage size [§:

This field specifies the size, in megabytes, of the
main storage card.

Status [ :

This field describes the status of the main storage
card during IPL. If the card was operational
during IPL but failed after IPL, this field will

contain Operational. This field can contain one of
the following:

e Operational

The main storage card is operational; no
errors have been detected.

e Errors detected

Errors have been detected on the main
storage card; the card is still usable.

* Failed

The main storage card has failed; the card is
not usable.

e Missing

The main storage card position seems to be
empty.

Display Processor Information: The Display
Processor Information display appears when you
select the Processor information option on the
Display Hardware Configuration display

(Figure 1-27 on page 1-36).

The display in Figure 1-32 shows examples of the
type, model, and serial number of the system, and
the type, description, model, serial number, and

part number of the processor cards in the system.

Display Processor Information

Systemtype . . . .. ... ... 9406
Systemmodel . .. .......: B60
System serial number . . . ... : £0010683
Processor Feature Code. . . , . . : 2099
| o a .
Serial Part
Type Description Model Number Number
2503 System Processor 860 10-8012691 0600021 F5006
2505 Service Processor 662 10-8017661 00000213426

2566 Bus 2 Controller 003 10-8029056 6060092X4396

Press Enter to continue.

F3=Exit  F12=Cancel

.

Figure 1-32. Example of Display Processor Informa-
tion Display

System type §:

This field contains the number used to identify the
system.

System model [J:
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This field contains the numbers or letters used to
identify the model of the system.

System serial number [§ :

This field contains the number assigned to the
system at the time it is manufactured.

Processor feature code [J

This field contains the processor feature code of
the system (shown only if the feature code exists).

Type A :

This field contains a number that identifies the
processor card.

Description [ :
This field describes the processor card.
Model [ :

This field contains the numbers and letters used to
identify the feature level of the processor card.

Serial Number [ :

This field contains a number assigned to the
processor card when it was made.

Part Number || :

This field contains a number assigned to the
processor card when it was made.

Display Failed and Missing Hardware: The
Display Failed and Missing Hardware display
appears when you select the Failed and missing
hardware option on the Display Hardware Config-
uration display (Figure 1-27 on page 1-36).

The display in Figure 1-33 shows examples of:

* Hardware that has failed

e card positions on the I/O buses that seem to
be empty

¢ Main storage Card positions that seem to be
empty

The PF keys defined at the bottom of the display
let you display additional information concerning
the hardware.
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Display Failed and Missing Hardware

Address

or Card a

Position Type Description

680801-FFFFFFFF Bus Extension Receiver

0011----nuuuo - Missing

0031-FFFFFFFF Bus Extension Oriver

0220-0000FFFF 6034 Port

0230-FFFFFFFF Input/Output Processor
2 3060 Main Storage

Jemmaneene - Missing

Press Enter to continue.

F3=Exit F11=Display model/serial/part numbers F12=Cancel

\ J

Figure 1-33. Example of Display Failed and Missing
Hardware Display

Address or Card Position [J :

This field is defined as follows:

¢ |f the field indicates other than a main storage
card position (none of the first three positions
in the field are blank), the field contains the
BBCb address and the unit address (see
“Locations and Addresses” in the “Service
Referenced Procedures and Information”
section of Problem Analysis information). The
BBCb address points to the hardware bus,
card, and board address. The system config-
uration list should be used to determine which
position number the BBCb address points to.

¢ If the field indicates a main storage card (one
or more of the first three positions in the field
are blank), the field contains the main storage
card position number. To determine the card
position for, see “Locations and Addresses” in
the “Service Referenced Procedures and
Information” section of the Problem Analysis

. information. )

¢ This field may contain a suffix of A or B.

If the last eight positions of the Address or Card
Position field contain dashes (--------), the card
position identified by the first four positions of the
Address field seems to be empty. If the card posi-
tion does contain a card, either the card is not
seated correctly, or the card or some other hard-
ware is failing.

The dashes are present also in other fields if a
card position seems to be empty.



Tyre B:

This field contains a number that identifies the
hardware.

If this field is blank and the failing hardware is an
IOP, the system cannot determine its type.

This field may also be blank when there is no
power from the bus extension driver card to a bus
extension receiver card.

Description [ :

This field contains a description of the hardware.
If a card position seems to be empty, the word
Missing is in this field.

Battery Power Unit Information: The Battery
Power Unit Information display allows you to view
the manufacture dates and replacement dates for
the battery power units on your system. It also
allows you to update the manufacture dates when
battery power units are installed or replaced. Help
is available by pressing the Heip key.

Work with Active Service Tools

(SST)

You can get to this display by selecting the Work
with active service tools option on the System
Service Tools (SST) display. This option lists
active service tools and their status. You can start
service tools from the System Service Tools (SST)
display and keep them active while you start
another service function. From the list of active
service tools, you can work with a service tool you
kept active, or you can end an active service tool.

Work with Disk Units (SST)

You can get to this display by selecting the Work
with disk units option on the System Service Tools
(SST) display.

Options
¢ Display disk configuration

This option displays the system disk config-
uration and any disk units that are installed
but not configured.

¢ Display checksum configuration

This option displays the checksum configura-
tion for an auxiliary storage unit with
checksum protection.

¢ Calculate checksum configuration

This option allows the system to calculate the
checksum configuration for the specified
storage protection.

» Work with ASP threshold

This option allows you to display or change
the amount of storage being used. The
system storage pool is ASP 1. Storage pools
ASP 2 through ASP 16 are auxiliary storage
pools that the customer configures.

e Work with disk unit recovery

This option allows you to perform service pro-
cedures on disk units. For more information,
see “Work with Disk Unit Recovery.”

* Work with disk unit information

This option allows you to work with the vital
product data (VPD) or the field-replaceable
unit (FRU) data. For more information, see
“Work with Disk Unit Information” on

page 1-43 and “Work with Disk Unit
Information” on page 1-55.

e Calculate mirrored capacity

This option allows you to calculate the mir-
rored capacity for an ASP. You can calculate
using your present configuration or a different
one.

Work with Disk Unit Recovery: The
Work with Disk Unit Recovery display is selected
from the Work with disk units option on the
System Service Tools (SST) display. Some of the
service procedures available when you select this
option are:

¢ Replace a configured disk unit with a non-
configured disk unit. For more information,
see “Replace Configured Unit” on page 1-42.

¢ Run disk unit problem recovery procedures.
For more information, see “Disk Unit Problem
Recovery Procedures” on page 1-42.

e Suspend or resume mirrored protection on a
disk unit.

¢ Delete data from a non-configured disk unit.

¢ Rebuild disk unit data. This procedure is not
available for all types of disk units.
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Replace Configured Unit: This option allows
you to exchange a configured disk unit for which
mirrored protection has been suspended with a
non-configured unit. Selecting this option clears
all the units and destroys all data in the ASP in
which the disk unit is being exchanged unless that
ASP has checksum protection or the disk unit
being exchanged is a suspended unit of a mir-
rored pair.

Rebuild Disk Unit Data: This option is available
only for disk units that are protected by device
parity. When a disk unit that caused the exposure

of a device parity set is repaired, use this option to

rebuild the data. Using this option allows the
device parity protection redundancy feature to
rebuild the disk unit data.

Disk Unit Problem Recovery Procedures: This
option allows you to select functions that help in
problem isolation and repair actions. Only those
functions that are correct for a specific disk unit
will be available. You may perform these proce-
dures only on disk units that are non-configured or
that have had mirrored protection suspended.

¢ |nitialize and format

This option runs when the disk unit reference
code indicates that reallocations have failed
because no alternative space is available. All
of the ID fields on the disk unit are written
again. The disk unit is formatted to 520 bytes
in each sector. Running this option erases all
of the data from the disk unit.

e Analyze disk unit surface

This option performs a read verify operation
on the selected range of sectors. The block
size of the disk unit is set to 520 bytes per
sector during this operation. Sectors that
report disk unit reference codes indicating
data check errors should be assigned to new
locations on the disk using the Display/change
unit sector data option.

The analyze results can be:

— Printed (all disk unit errors detected can
be printed).

— Displayed on the console (up to 999
detected errors can be displayed).

* Display/change unit sector data

This option sets the block size of the disk unit
to 520 bytes per sector.
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This option is used as follows:

— The results of the Analyze disk unit
surface option show which sectors have
data check conditions. You can use the
Display/change unit sector data option to
assign those sectors to new locations on
the disk.

— You can inspect and change the 8 bytes
of sector header, if necessary.

— You can inspect and change the 512
bytes of sector data, if necessary.

The Display/change unit sector data option
has the following functions:

— Reads the data from a selected sector.

— Displays the data in hexadecimal and
EBCDIC formats.

— Lets the hexadecimal data be changed
and written again to the sector.

— Displays the 8-byte sector header in for-
matted form.

— Lets the 8-byte sector header be changed
and written again to the sector.

— Lets the sector be assigned to a new
location on the disk.

— Displays the disk unit reference code after
each operation.

Download Licensed Internal Code

This option moves the Licensed Internal Code
that controls the operation of the disk unit
from system storage to the disk unit. The disk
unit I/O processor is reset to activate the
Licensed Internal Code.

. Recover reassigned sectors

This option runs when a 9335 disk unit refer-
ence code indicates that reallocations have
failed because no alternative space is avail-
able. The recover function will attempt to
recover the sectors that have been assigned
to new locations on the disk and alternative
sectors that have not been used. When all
usable sectors have been recovered, an
ending display appears.

Reformat diagnostic cylinder

This option runs when a 9335 disk unit refer-
ence code indicates that the ID fields of the



sectors on the diagnostic cylinder should be
written again. The block size of the diagnostic
cylinder is set to 520 bytes per sector during
this operation. When all the ID fields of the
sectors on the diagnostic cylinder are written
again, an ending display is presented.

Work with Disk Unit Information: The
Work with Disk Unit Information display is acti-
vated from the Work with disk units option on the
System Service Tools (SST) display.

Options

¢ Work with vital product data (VPD)
* Work with field replaceable unit (FRU) data

Work with Diskette Data
Recovery (SST)

You can get to this display by selecting the Work
with diskette data recovery option on the System
Service Tools (SST) display.

This option allows you to read data from a diskette
containing cyclical redundancy check (CRC)
errors. CRC errors occur when data is found on a
diskette that is not readable during a read opera-
tion. Normally, when an CRC error is found you
can not read the diskette past the point of the
failing sector. Using this option, diskettes con-
taining sectors with CRC errors can be read.

The AS/400 system can use diskettes for saving
and putting back system objects. One or more
objects can be stored on a diskette. Whenever
the AS/400 system finds a diskette containing a
bad sector during a read operation, the operation
ends. A bad diskette sector, which causes a CRC
error, can result from failure in the diskette or from
wrong handling. The Work with diskette data
recovery option allows you to read data from a
diskette, change any failing sectors present on the
diskette to correct the failing sectors, then write
the new data to a new diskette.

Options
o Alter diskette data

This option allows you to change the data in
any sector on a diskette. For more informa-
tion, see “Alter Diskette Data” on page 1-44.

¢ Read data from diskette

This option reads the contents of a diskette
while ignoring diskette sectors with read data
CRC errors. For more information, see “Read
Data from Diskette” on page 1-44.

o Write data to diskette

This option writes the volume table of contents
(VTOC) and data sectors to a new diskette.
For more information, see “Write Data to
Diskette” on page 1-44.

* Display diskette data

This option allows you to display the data in
any sector on a diskette. For more informa-
tion, see “Display Diskette Data” on

page 1-44.

¢ Print reports

This option allows you to print the following
reports from the diskette:

— Volume label

Data set label

Load or dump object descriptor
Failing sector

Sector range

For more information, see “Print Reports” on
page 1-44.

Processing Restrictions: The Work with
diskette data recovery option:

¢ Cannot duplicate diskettes.containing data
sets which have data set directories in the
data area.

Deleted sectors are accepted by the read
option and are identified by the print opera-
tion. The write operation compresses the data
set in which the deleted sectors are found.
Compression must occur before the write
operation occurs; there is no Ml interface to
write a deleted sector. The automatic com-
pression saves all data sets starting with
extent sector addresses. When suitable, the
option adjusts end-of-extent and end-of-data
addresses. Diskettes containing data sets
that have data set directories in the data area
cannot be duplicated because the automatic
compression could destroy the sector
addressability of the data set directory. Any
change made to the VTOC area should not
change the sector size as determined by the
read operation; compression logic assumes
the same sector size.
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¢ May not read VTOC or data set identification
sectors into a space object.

This option accepts I/0O media errors associ-
ated with the sectors read during a read
VTOC command. Because the IOP does not
always return sectors read in error, the VTOC
or data set identification sectors may not be
read into the system space object. You can
assemble valid sectors in place of those
sectors that are not read back into the space
object because of sector errors. The write
operation checks the volume and first data set
identification sectors to verify if they are
present or absent.

Alter Diskette Data: The display in
Figure 1-34 appears when you select the Alter
diskette data option on the Work with Diskette
Data Recovery display.

Alter Diskette Data

Starting sector address . . CCHRR

Type changes, press Enter.

(]
6016 00000000 00000000 60066000 00066000
6620 66600000 00000000 00000060 00600000
6036

6640
0056
0060 00000000 00000000 60060006 00000000
0070 00000000 00000000 00000000 00000060
6080 00000000 00000000 00000000 00000000
0690
060A0 00000000 00000000 00000000 00000000

0086 00000000 00000000 00060000 00000000
eece 66000000 66000000 60606060 60006000
0600 060000000 60000000 06006000 00000000

F3=Exit F5=Refresh Fl2=Cancel Fl4=Previous sector
F15=Next sector

Figure 1-34. Example of Alter Diskette Data Display

You can advance one sector at a time by pressing
F15, or you can return to the previous sector by
pressing F14. Also, you can type over the
Starting sector address field. This field gives you
direct access to any sector on the diskette.

Read Data from Diskette: Select this
option first. This option reads cylinder 0, sector by
sector, and cylinders 1 through 74 with one read
request. When the read operation finds a CRC or
a deleted or sequentially relocated sector, it builds
an error summary record and continues reading
until it reaches an end-of-volume.
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Write Data to Diskette: This option writes
the VTOC and the data sectors from the image
contained in the system space object. The
diskette is written in either ASCIl or EBCDIC, as
determined by the read option. If the operation
receives a bad feedback response code from the
REQIO instruction, the write data to diskette oper-
ation ends, and an error message is supplied. If
the write operation is successful, the output
diskette is given the same volume serial number
and content as the original diskette.

Display Diskette Data: The display in
Figure 1-35 appears when you select the Display
diskette data option on the Work with Diskette
Data Recovery display.

Display Diskette Data
Starting sector address . . CCHRR
Type changes, press Enter.

6660 00000000 00000000 060000000 00000000
6010 66000000 00000600 00000000 00000000
0020 06000000 00000000 00000000 00000000
6030 00000000 00000000 00000000 60000000

0050 60000000 00000000 00000000 00000600
60000000 00000000 00000000 00000000
6670 60000000 00000000 00000000 60000000

6690 00000000 ©OOO0000 ©0000B00 00060060
66000000 00000000 066000000
0686 00000000 00000000 00060000

00000000
eeco 00000000 00000000 0000000 6OEEOEO
6008 60000060 00000000 00000000 00600000

Press Enter to continue.

F3=Exit F5=Refresh Fl12=Cancel Fl4=Previous sector

Figure 1-35. Example of Display Diskette Data Display

The contents of sector 1 on cylinder 0, track O are
displayed first. You can advance one sector at a
time by pressing the Enter key, or you can return
to the previous sector by pressing F14. Also, you
can type over the Starting sector address field.
This field gives you direct access to any sector on
the diskette.

Print Reports: The Print Reports display
appears when you select the Print reports option
on the Work with Diskette Data Recovery display.
You can print the following reports or select
options from the Print Reports display:

¢ Volume label report

This report is supplied from the system space
object by virtual address in a standard
hexadecimal and character format. This
option formats the volume label fields. The
volume label field contains a field description,



the hexadecimal field offset into the sector,
and the field contents.

Data set label report

For each data set on the diskette, a data set
label report is supplied from the system space
object by virtual address in a standard
hexadecimal and character format. This
option formats the data set label fields. The
data set label field contains a field description,
the hexadecimal field offset into the sector,
and the field contents.

Load/dump object descriptor report

The AS/400 system save and restore options
specify a list of system objects that contains
the database in the request descriptor (RD)
part of the source/sink request (SSR) data
used by the REQIO instruction. For each
object that the REQIO instruction specifies,
the load/dump IOM writes on the diskette a
load/dump object dump descriptor containing
a summary of the system environment that the
object was dumped from. For each
load/dump object dump descriptor contained
on the diskette, the descriptor sector is
dumped from the system space object by
virtual address in a standard hexadecimal and
EBCDIC format. This option formats the
load/dump object dump descriptor fields. The
descriptor field contains a field description, the
hexadecimal field offset into the sector, and
the field contents.

Failing sector report

This report is supplied from the sectors that
found read (or CRC feedback response code)
errors after the Read data from diskette option
is selected. The sectors are formatted to
provide the sector address (CCHRR—-cylinder,
head, record), data set identifier, the
hexadecimal data offset into the sector, and
the sector contents. Because the data CRC
can be anywhere in the failing sector, the
failing sector report shows where to place the
failing sector in its correct context.

Sector range report

This report is supplied from the sectors in the
specified sector range. Each sector is for-
matted to contain the sector address
(CCHDRR), the data set identification,
load/dump object type, subtype, and object
name (if suitable). The sector is dumped from

the space object by virtual address in a
standard hexadecimal and EBCDIC format.
You must enter a starting and ending sector
address to print a sector range report.

How to Use the Work with Diskette
Data Recovery Option:

1 Select the Work with diskette data recovery
option on the System Service Tools (SST)
display. The Work with Diskette Data
Recovery display appears. This display
shows the diskette units with which you can
work.

Warning: Work with Diskette Data Recovery should only be used when
directed to by your service representative.

Type option, press Enter.
2=Alter diskette data
4=Nrite data to diskette 5=Display diskette data

g

[ I B R |

F3=Exit  Fl2=Cancel

Work with Diskette Data Recovery

3=Read data from diskette
6=Print reports

Device
0KTO1
DKT82
0KTe3
DKTe4
DKTeS
DKTOS
DKTO7
DKT68
QoKT

2 Insert a diskette with read errors into the
diskette unit with which you want to work.

3 Type a 3 in the Opt field next to the
diskette unit in which you inserted the
diskette and press the Enter key. Selecting
the read option moves the contents of the
diskette to a system space object where
you can display or change them.

4 After the diskette is read into the system
space object, select the Print reports option
on the Work with Diskette Data Recovery
display to print the contents of the diskette.
This helps you find the failing sectors and
the address of the system space object
where you can change the contents of the
diskette.

5 Select a diskette summary report. Print the
summary reports in any combination by
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typing a 6 in front of the summary report

you want and press the Enter key. Dedicated Service Tools (DST)
Note: The type of summary report you Dedicated service tools (DST) is used to service
want to print is determined by the type of Vertical Licensed Internal Code (VLIC) and to
diskette with which you are working. All work with disk unit configuration.

diskettes have volume headers and data
set headers. Therefore, you may want

summary reports for these areas. The How to Access Dedicated Service

number of read errors determine whether Tools

you should look at the failing sector ) ) )
summary. If read errors have been found, Dedicated service tools (DST) can be accessed in
you should look at the failing sector several ways:

summary. For diskettes used in save and e |PL to DST

restore operations, you should use the ¢ . _
load/dump object descriptor summary. Perform the following steps:
1. Select Manual mode

6 If you want to print the sector range report, - If the system unit control panel has a
specify the start and end sector address for rotary, mechanical keylock:
the sector range. If you do not specify a

sector address, no sectors will be printed in a. Insert the metal key

the print range sector area of the report. b. Turn keylock to the Manual posi-
tion
7 To display the contents of the diskette, — If the system unit control panel has an
select the Display diskette data option on electronic keylock:
the Work with Diskette Data Recovery

. ick.
display. a. Insert the keystic

b. Select Manual mode by pressing

To change the failing sectors, select the the Mode switch.

Alter diskette data option on the Work with
Diskette Data Recovery display. — If the system unit control panel does
not have a keylock:

8 Exchange the diskette that contains CRC a. Select Function 02 (using the
errors with one of the same type and Increment (1), or Decrement (|)
format. switches)

b. Press Enter on the control panel.

c. Select Manual (M) mode, IPL type
B (using the Increment (1), or
Decrement (|) switches)

9 Select the Whrite data to diskette option on
the Work with Diskette Data Recovery
display to write the changed data to the

new diskette.

. d. Press Enter on the control panel.
This ends the procedure.

2. .Perform an IPL on the system:

— If the system is currently powered on,
select Function 03 (using the Select,
Increment (1), or Decrement (|)
switches). Press Enter on the control
panel.

- If the system is not powered on, press
the Power switch on the control panel.

3. Identify the primary console.
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For more information on how to identify
the primary console, see “Determining a
Primary or Alternative Console” on

page 2-3.

4. The IPL or Install the System display
appears on the primary console.

Select the Use dedicated service tools
(DST) option.

5. Sign-on to DST.

Type 22222222 as the valid password. If
the customer has changed the DST full
authority password, ask the customer for
the correct password.

The Use Dedicated Service Tools (DST)
display appears.

This ends the procedure.

Note: |If the system is configured for attended
operation, the IPL or Install the System
display appears when you perform an IPL in
Normal mode.

Select Function 21 while the system is
operational

In Manual mode, enter Function 21 on the
control panel to see the DST Sign On display
on the primary console. Also, the job that is
running at that workstation is canceled if you
did not perform an IPL of the system in debug
mode.

Note: Function 21 should be used to access
DST only if SST is not available (for example,
if the IPL will not complete, or if the operating
system is not working). Function 21 has no
effect on other jobs unless the system is in
the restricted state. If you lose the console
job while in restricted state, machine pro-
cessing ends.

The primary console may be a twinaxial,
ASCII, or LocalTalk** workstation. For more
information on determining the primary and
alternative consoles, see “Determining a
Primary or Alternative Console” on page 2-3.

If the primary console is twinaxial, it is the
workstation with address 0 on port O of the
first workstation 1/0 processor on bus 0. |f
you enter Function 21 and the primary
console is powered off or not usable, refer-
ence code 5004 appears on the control panel.
Entering Function 21 forces the DST Sign On

display to appear on one of the alternative
consoles.

If the primary console is ASCI|, it is the work-
station on port 0 of the first workstation 1/0
processor on bus 0. If you enter Function 21
and the primary console is powered off or not
usable, reference code 5003 appears on the
control panel. Entering Function 21 forces the
DST Sign On display to appear on the alterna-
tive console.

If the primary console is LocalTalk protocol, it
is the workstation that is assigned address 0
and port 0 by icon selection, and is attached
to the first workstation I/O adapter contained
in the first 1/0 processor on bus 0. If you
enter Function 21 and the primary console is
powered off or not usable, reference code
5004 appears on the control panel. Entering
Function 21 forces the DST Sign On display
to appear on one of the alternative consoles.

From DST debug mode

If DST debug mode was previously selected
when you performed an IPL of the system
(see “Select DST Console Mode” on

page 1-58), press the System Request key.
Then, type

DST

(in upper case) on the system request line
and press the Enter key. The Use Dedicated
Service Tools (DST) display is displayed on
the primary console. The job that is running
at that workstation is stopped.

Dedicated Service Tools
Requirements

The following items are required to use DST:

¢ The disk containing the Licensed Internal

Code (the load-source disk).

An operational workstation on bus 0 for the
primary console or one of the alternative con-
soles.

¢ A printer attached to the same workstation /0

processor, a tape device, or diskette device
may be needed by some service functions.

e The printer used with DST to print service tool

output must be an SCS data stream printer.
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Note: ASCII printers are not available with
DST.

¢ A valid DST password is needed to sign on to
DST. There are three levels of DST authori-
zation, each with a separate level of access to
service functions and DST options. See
“Change DST Passwords” on page 1-58 for
more information.

Function Keys (DST)

The F3, F12, F16, and System Request function
keys perform the following:

¢ The F3 function key returns you to the primary
menu of the service tool you are using.

¢ The F12 function key returns you to the pre-
vious DST display.

¢ The F16 function key returns you to the Use
Dedicated Service Tools (DST) display from
the service function you are in. The active
service function is not canceled.

¢ The System Request function key returns you
to the Use Dedicated Service Tools (DST)
display from the workstation in debug mode
when you have typed

DST
on the system request line. The active user
job is not canceled. This key is active only if

an IPL of the system was performed in DST
console debug mode.
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Menu Flow (DST)

DST is selected from the IPL or Install the System display.

Use Dedicated
Service Tools
(OsT)
Perform Automatic
IPLthe System Installation of the
Operating System
l ] |
Install Operating n’;”;’;g’ Work with WorkwithDST SelectDST Start'a gg:z:::rﬁ:ve
System \nternal Code Disk Units Environment Console Mode Service Tool Restore Storage
|
® Installnew * Applytixes ® Work with disk ® Workwith ® EndDST * Display/ * Restore
operating ® Install products contiguration active service ® EnterDST alter/dump storage
system *® RebuildLicensed ® Analyzedisk tools debug mode ® VerticalLicensed * Resume
¢ Change Internal Code device problem ® Selectoutput Internal Code log restore
system ® Display Licensed ® Work with disk printer © Trace Vertica! storage
language Intemnal Code unitrecovery ® Cancel printer LicensedInternal * Forceend
® Work with * Workwith disk output Code ofan
freespace unitinformation © Cancelprinter * Display hardware interrupted
* Removefixes outputand configuration restore
© Make fixes deallocate ® |/Odebug storage
permanent printer ® Printstand- * Resumesave
© Complete work ® Selecttape alone dump storage
with Licensed  Canceltape ® Errorlog
Internal Code operationand utility
deallocatetape e System power
® Selectdiskette control network
o Canceldiskette © Power off system
operationand
deallocate
diskette
e ChangeDST
passwords
RV3B152-1

Figure 1-36. DST overview

Options (DST)
¢ |IPL the system

This option does the Vertical Licensed Internal
Code recovery phases and passes control to
the operating system. The operating system
is loaded. For more information about this
option, see “IPL the System (option under
DST)” on page 1-50.
e Perform an automatic installation of the oper- o
ating system

This option allows you to install the operating
system. For more information about this
option, see the Software Installation,
SC41-3120.

¢ |nstall operating system

This option installs the operating system from
tape. The present operating system (if any) is

exchanged. This option is used for installing a
new release of the presently installed oper-
ating system or for installing the operating
system after a failure. This must be run from
the primary console.

This option is not available under basic
authority. For more information about this
option, see “Install Operating System (DST)”
on page 1-50.

Work with Licensed Internal Code

This option applies program temporary fixes
(PTFs), removes PTFs, or makes permanent
PTFs to the system Licensed Internal Code
from tape or diskette when the operating
system is not available. This option also
allows you to build the Vertical Licensed
Internal Code nucleus again or display product
release and modification level information.
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For information about this option, see the
“Work with Licensed Internal Code (DST)"” on
page 1-50.

e Work with disk units

This option displays functions that can be run
for disk units. You can work with disk config-
uration (including display disk configuration,
work with storage threshold, work with ASP
configuration, work with checksum protection
and plan mirrored protection configuration),
analyze disk unit problems, work with disk unit
recovery, and work with disk unit information.

Limited function is available after the IPL of
the system is started. For information about
this option, see “Work with Disk Units (DST)”
on page 1-51.

o Work with DST environment

This option allows you to select printers, tape
units, and diskette units to be used by DST,
control active service functions, and control
DST security. All DST tools that require a
printer, tape unit, or diskette unit are referred
to this option. If you have DST security
authority, you can change DST passwords
and override the operating system passwords.
For information about this option, see “Work
with Dedicated Service Tools Environment
(DST)” on page 1-56.

e Select DST console mode

This option allows the operating system to
share the system console workstation with
DST. This option specifies the status of the
workstation being used by DST when an IPL
of the system is performed.

This option is not possible with basic authority.
For information about this option, see “Select
DST Console Mode" on page 1-58.

e Start a service tool

This option displays service functions avail-
able under DST. You can select and start a
service function from this display. For infor-
mation about this option, see “Start a Service
Tool (from DST)” on page 1-59.

e Work with save storage and restore storage

This option allows you to restore all system
auxiliary storage (except Licensed Internal
Code) from tape, resume a restore storage
that was interrupted, force the end of an inter-
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rupted restore storage, or resume a save
storage that was interrupted. This option is
not available with basic authority or when the
IPL of the operating system has started. For
more information, see the Backup and
Recovery — Basic information.

IPL the System (option under
DST)

This option is selected from the Use Dedicated
Service Tools (DST) display. The IPL the system
option is the same as calling out the Select DST
Debug display. For more information, see “Select
DST Console Mode” on page 1-58 and “Licensed
Internal Code Install and Restore Overview” on
page 6-8.

Install Operating System (DST)

This option is the same as the /PL the system
option except that the operating system is loaded
from the load-source tape device. For more infor-
mation see the Software Installation, SC41-3120.

Work with Licensed Internal Code

(DST)

This option applies PTFs, removes PTFs, or
makes permanent PTFs to the system Licensed
Internal Code from tape or diskette when the oper-
ating system is not available. It also allows you to
install the Licensed Internal Code, rebuild the
Licensed Internal Code, display the Licensed
Internal Code information and display free space.
This option is selected from the Use Dedicated
Service Tools (DST) display.

General Information: There may be two
versions of some Licensed Intermal Code modules
on the load-source disk device. The IPL type (A
or B) determines which version of the modules
your system uses. The original version is used
when the system is running on a type A IPL.
When a Licensed Internal Code Program Tempo-
rary Fixes (PTF) is temporarily applied on the
system, a second version of the module is
created. The second version is used when the
system is running on a type B IPL.

When PTF is permanently applied, the original
version of the module is replaced with the PTF



version. The system will then use the PTF
version when running on a type A IPL.

To apply PTFs, you must perform an IPL type A,
then load and apply the PTFs.

When PTFs are applied to the Licensed Internal
Code, they are applied as an inactive copy of the
Licensed Internal Code. The IPL type is switched
automatically by the system. The Work with
Licensed Internal Code option sets the IPL type to
B automatically when Licensed Internal Code
PTFs are applied temporarily. When this
happens, the next IPL is type B. After PTFs are
applied permanently, this option sets the IPL to
type A. When this happens the next IPL is a type
A.

Load-Source Disk Unit

3

A=Permanent

— IPLtype Auses
thisLicensed
Internal Code

¥__/
PTF
Temporary — — IPLtype Buses
B=Temporary this Licensed
Internal Code
v
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To run with the PTFs, you must perform an IPL
type B. These PTFs can now be made perma-
nent. When the PTFs are made permanent, you
return to performing an IPL type A for normal
operations.

Options
¢ Apply Licensed Internal Code PTFs

This option places PTFs in the system
Licensed Internal Code from either a tape unit
or a diskette unit. These PTFs are placed in
the inactive (change) copy of the Vertical
Licensed Internal Code.

Note: There are two types of some Licensed
Internal Code on the load-source disk unit. It
is the IPL type (A or B) that selects the
Licensed Internal Code level your system will
run with. When PTFs are placed in the
Licensed Internal Code, the IPL type is auto-

matically changed so that the next IPL will be
from the copy with the changes.

¢ Install Licensed Internal Code product

This option installs a new Licensed Internal
Code product into the system.

¢ Rebuild Licensed Internal Code
¢ Display Licensed Internal Code information
¢ Display free space
This option displays space available for
storing new modules on the system.
¢ Remove Licensed Internal Code PTFs

To remove PTFs, the system has to be
running on the copy without the changes
(primary copy). When these changes are
removed, the replaceable units (RUs) from the
primary copy are loaded over the changes
that were placed in the change copy of Ver-
tical Licensed Internal Code.

e Make Licensed Internal Code PTFs perma-
nent

To make Licensed Internal Code PTFs perma-
nent, the system has to be running on the
copy with the changes. When these changes
are made permanent, they are loaded into the
primary copy of the Vertical Licensed Internal
Code.

For more information on PTFs see the System
Operation or the System Startup and Problem
Handling information.

Work with Disk Units (DST)

This option allows you to:
"« Work with disk configuration
e Analyze disk device problem
* Work with disk unit information

This option allows you to observe and update
vital product data when exchanging a disk
unit, and display or change a failing field
replaceable unit (FRU).

e Work with disk unit recovery
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Work with Disk Units Menu Flow:

This option is selected from the Use Dedicated Service Tools

(DST) display or the System Service Tools (SST) display, but the function available is limited after the IPL
of the operating system is started.

Work with
Disk Units
]
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[ [ \
1. Display disk 1 Option 1 1. Select storage 1. Work with VPD
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threshold entry to analyze
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protection I Option 4
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! ) 3, Controller storage issi i Mirroring
1. Display disk il configuration tegt Data Missing Units Protection
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" short test
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protection transceiver test Data Configuration Unit Data
4. Display non-
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. Disk Unit "
lF}:glaoe Disk Problem Recovery B:::tsa?:k
Procedures
1. Display disk le— T
configuration Select Unit i
capaci ‘ Option 10
2 v o Ao ( [+ ietznar Losa oo
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Figure 1-37. Work with Disk Units overview
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Work with Disk Configuration:

Options
o Display disk configuration

Select this option to display the system'’s disk
configuration and any non-configured disk
units. The configuration displays show which
disk units are assigned to the auxiliary storage
pools. Information about storage use and
optional protection methods can also be dis-
played.

¢ Work with ASP threshold

Select this option to display or change the
threshold for auxiliary storage pools.

e Work with ASP configuration

Select this option to display, change, or define
configuration for ASPs.

e Work with checksum protection

Select this option to display or change the
checksum protection for the auxiliary storage
pools.

e Work with mirrored protection

Select this option to display or change the mir-
rored protection, to calculate the DASD size
provided by mirrored protection, and to display
the disk configuration.

¢ Work with device parity protection

Select this option to perform the system func-
tions used for handling device parity protection
on the system. Device parity protection is a
data redundancy feature available on some
storage units. It can improve system avail-
ability.

Analyze Disk Device Problem: The
Analyze disk device problem option is selected to
analyze errors on any disk device. Devices and
reference codes are displayed for the errors being
analyzed or for the device that was selected to be
tested. This option also runs disk or storage con-
troller tests.

The Analyze Disk Device Problem display has the
following options:

¢ Select storage device to test
¢ Select error log entry to analyze
¢ Display storage device error

e Select and run tests

Options
e Select storage device to test

This option displays all the devices that make
up the disk storage subsystem for the AS/400
system. You can select a storage device to
test from the display, but only if that device
gives support to tests. Most devices that can
be attached to the AS/400 system have very
defined initial error reporting and do not
require tests. After selecting the device, you
must select the Select and run tests option to
analyze the device.

e Select error log entry to analyze

This option displays part of the limited paging
environment error log. The limited paging
environment error log is a list of the most
recent system errors.

When you select this option, only the storage
device errors will appear. You can then select
the storage device error to analyze. After you
select the error to analyze, you must select
the Display storage device error option or the
Select and run tests option.

Note: You cannot view the system error log
display when using the Analyzing disk devices
option.

o Display storage device error

This option displays the storage device and
the error codes for the device error now being
analyzed. The reference code and additional
error data are displayed if needed.

e Select and run tests

This option allows you to select a test to be
run, if needed, for a particular disk unit. The
test will be run using the device selected via
option 1 or 2. The results will be displayed
when the test is completed.

Work with Disk Unit Recovery: The
Work with Disk Unit Recovery display is selected
from the Work with disk units option on the Use
Dedicated Service Tools (DST) display.

Save Disk Unit Data: This option is run when

the disk unit reference code (URC) indicates the
disk enclosure should be exchanged.

Chapter 1. System Tools 1-53



Before the disk enclosure is removed and a new
disk enclosure is installed, the data from the disk
units in the disk enclosure should be saved to
tape.

When all of the disk unit data has been saved to
the tape, an ending display is shown.

Note: The Licensed Internal Code on the load-
source disk unit is not saved by using this proce-
dure. Use the SAVSYS or SAVSTG tapes to
restore the Licensed Internal Code to the load-
source disk unit if the load-source disk unit is
being restored.

Restore Disk Unit Data: This option reads the
data from the tapes made during the Save Disk
Unit operation and writes the data on the disk unit.
The data can be restored to a disk unit that is the
same type, or to a different type of disk unit that
has the same or a larger storage capacity. The
block size of the disk unit is set to 520 bytes per
sector during this operation. When all data has
been restored to the disk unit, an ending display is
shown. The system performs an IPL to DST
when the load source restore is complete.

Replace Disk Unit: This option is part of the disk
recovery procedures that let you exchange a con-
figured disk unit with a non-configured unit. This
option will result in clearing all the units in the
ASP in which the disk unit is being exchanged,
unless that ASP has checksum protection or the
disk unit being exchanged is a suspended unit of
a mirrored pair.

Assign Missing Units: This option reports any
missing units (the units that were part of the
system during the last IPL, but have been discon-
nected accidentally or are configured differently).
When a unit is selected to be assigned, the
system will attempt to find one or more valid non-
configured disk units. If none can be found, you
will have to use the Replace function.

Recover Disk Configuration: This option aids in
the recovery of a system by recovering the correct
system configuration in cases where the load
source was damaged, and the device configura-
tion table was lost.

Disk Unit Problem Recovery Procedures: This
option allows you to select functions that help in
problem isolation and repair actions. Only those
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functions that are correct for a specific disk unit
will be available.

¢ |nitialize and format

This option runs when the disk unit reference
code indicates that reallocations have failed
because no other space is available. All of
the ID fields on the disk unit are written again.
The disk unit is formatted to 520 bytes in each
sector. Running this option erases all of the
data from the disk unit. Ensure the disk unit
data by saving it to tape before you run this
option.

* Display/change unit sector data

This option sets the block size of the disk unit
to 520 bytes per sector.

This option is used as follows:

— The results of the Analyze disk unit
surface option show which sectors have
data check conditions. You can use the
Display/change unit sector data option to
assign those sectors to new locations on
the disk.

— You can inspect and change the 8 bytes
of sector header, if necessary.

— You can inspect and change the 512
bytes of sector data, if necessary.

The Display/change unit sector data option
has the following functions:

— Reads the data from a selected sector.

— Displays the data in hexadecimal and
EBCDIC formats.

— Allows the hexadecimal data to be
changed and written to the sector again.

— Displays the 8-byte sector header in for-
matted form.

-~ Allows the 8-byte sector header to be
changed and written to the sector again.

— Allows the sector to be assigned to a new:
location on the disk.

— Displays the disk unit reference code after
each operation.

e Analyze disk unit surface

This option performs a read verify operation
on the selected range of sectors. The block
size of the disk unit is set to 520 bytes per



sector during this operation. Sectors that
report disk unit reference codes indicating
data check errors should be assigned to new
locations on the disk using the Display/change
unit sector data option.

The analyze results can be:

— Printed (all disk unit errors detected can
be printed).

— Displayed on the console (up to 999
detected errors can be displayed).

e Download Licensed Internal Code

This option moves the Licensed Internal Code
that controls the operation of the disk unit
from system storage to the disk unit. The disk
unit controller is reset to activate the Licensed
Internal Code.

¢ Recover reassigned sectors

This option runs when the 9335 disk unit ref-
erence code indicates that reallocations have
failed because no other space is available.
The recover function will attempt to recover
the sectors that have been assigned to new
locations on the disk and other sectors that
have not been used. When all usable sectors
have been recovered, an ending display
appears.

* Reformat diagnostic cylinder

This option runs when the 9335 disk unit ref-
erence code indicates the ID fields of the
sectors on the diagnostic cylinder should be
written again. The block size of the diagnostic
cylinder is set to 520 bytes per sector during
this operation. When all the ID fields of the
sectors on the diagnostic cylinder are written
again, an ending display is shown.

Suspend/Resume Mirrored Protection: This
option allows you to suspend (stop) or resume
(start) mirrored protection on a specific disk unit.

Delete Disk Unit Data: This option allows you to
delete all the data from a non-configured disk unit.

Copy Disk Unit Data: This option allows you to
copy all the data from a configured disk to a non-
configured disk unit. This action can take the
place of save disk unit data to tape and a restore
disk unit data. After the operation is complete, the
target disk unit (the one copied to) takes the place

of the original disk unit in the system’s configura-
tion.

Upgrade Load Source Facility: When installing
Stage 2 hardware, this option is used to upgrade
the 280x Disk Unit as the load source without
having to restore the entire system. All the disk
units from the previous configuration must still be
attached (cabled) to the system and powered on.
This option removes the old configuration and the
Vertical Licensed Internal Code from the previous
load source to make the 280x Disk Unit the new
load source.

Rebuild Disk Unit Data: This option is available
only for disk units that are protected by device
parity. When a disk unit that caused the exposure
of a device parity set is repaired, use this option to
rebuild the data. Using this option allows the
device parity protection redundancy feature to
rebuild the disk unit data.

Reclaim IOP Cache: Use this option to discard
all the data in the IOP cache storage. Be aware
that this option could cause damaged objects
because the discarded data is lost.

Work with Disk Unit Information: The
Work with Disk Unit Information display is selected
from the Work with disk units option on the Use
Dedicated Service Tools (DST) display.

Options

« Work with vital product data (VPD)

* Work with field replaceable unit (FRU) data

* Work with 9331 vital product data (VPD)(9406
System Unit only)

Updating the Serial Number for a 9331 Diskette

Unit

1 A configured diskette device did not report
a valid serial number. This is usually a
device that was just added to the system or
was just repaired.

2 Select Manual mode.

3 Perform an IPL and start DST (see “Dedi-
cated Service Tools (DST)” on page 1-46).

4 Select the Work with disk units option.
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5 Select the Work with disk unit information

option.

6 Select option 9 (not visible) to work with
9331 vital product data (VPD).

Is more than one 9331 diskette unit con-

nected?

No Yes

i) Select the device with the serial
number that is not valid by typing
2

next to the device needing change
and pressing the Enter key. Con-

tinue with step 7.

7 Correct the serial number field by typing in
the new value. Then, press the Enter key.

8 Return to the Work with Disk Units display.

9 Return to the Use Dedicated Service Tools

(DST) display.

This ends the procedure.

Work with Dedicated Service
Tools Environment (DST)

This option can be used to select printers, tape

units, and diskette units used by dedicated service
tools (DST). If you are logged on with DST secu-

rity authority, you can also change DST pass-
words and override the operating system
passwords.

- The Work with DST Environment menu is selected

from the Use Dedicated Service Tools (DST)
display.
Options

* Work with active service tools

This option lists active service functions and

their status. Service functions can be started
and left active while you start another service

function. Use this option to work with a
service function you left active or to end an
active service function. The status of a

service function can show as active or ending.
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For more information, see “Work with Active
Service Tools” on page 1-57.

Select output printer

This option displays a list of printers con-
nected to the system. You need to select
from this list the printer to be used by a
service tool. All printers attached to the same
workstation I/O processor as the DST display
are shown.

Note: Selecting a printer that is allocated to
the operating system displays a warning
display. If the printer is then selected, the job
using that printer is ended.

For more information, see “Select Output
Printer, Tape, or Diskette” on page 1-57.

Cancel printer output

This option cancels the existing print job for a
service tool. The printer remains allocated to
DST and in use by the service tool.

Cancel printer output and deallocate printer.

This option cancels the existing print job for a
service tool and deallocates the printer from
DST and the service tool.

Select tape

This option displays a list of tape units con-
nected to the system. You need to select
from this list the tape unit to be used by a
service tool.

Note: Selecting a tape unit that is allocated
to the operating system displays a warning
display. If the tape unit is then selected, the
job using that tape unit is ended.

For more information, see “Select Output

. Printer, Tape, or Diskette” on page 1-57.

Cancel tape operation and deallocate tape

This option cancels the existing tape job for a
service tool and deallocates the tape unit from
DST and the service function.

Select diskette

This option displays a list of diskette units
connected to the system. You need to select
from this list the diskette unit to be used by a
service tool.

Note: Selecting a diskette unit that is allo-
cated to the operating system displays a
warning display. If the diskette unit is then



selected, the job using that diskette unit is
ended.

For more information, see “Select Output
Printer, Tape, or Diskette.”

e Cancel diskette operation and deallocate
diskette

This option cancels the existing diskette job
for a service tool and deallocates the diskette
unit from DST and the service tool.

¢ Change DST passwords

This option allows you to change DST pass-
words.

Note: This option is available with DST secu-
rity level authorization only.

Work with Active Service Tools: This
option is selected from the Work with DST Envi-
ronment display, which is selected from the Use
Dedicated Service Tools (DST) display.

A list of active service tools and their status is
shown on this display. The status of a service
tool can be active or ending. A service function in
the process of ending cannot be selected until the
ending process is complete.

* Display

This option allows you to work with an active
service tool. You can select only one active
service tool.

* End service tool
This option ends an active service function.
e Option

Type the desired option number in this field
next to the active service tool name you are
displaying or ending.

Select Output Printer, Tape, or

Diskette: If you have a printer device avail-
able, ensure that it is connected and configured to
the workstation I/O processor you are using with
this workstation. If you have a tape or diskette
unit available, ensure that it is installed, connected
to the system, and configured correctly. Then,
select the Select output printer option on the Work
with Service Tools Environment display. On the
Select Output Printer display, the Tape display, or
the Diskette display, fill in the following fields if the
system has not already done so:

Type A number assigned by the manufac-
turer to identify a specific type of
printer, tape, or diskette unit.

Model The model number of the printer, tape,
or diskette unit.
Serial A number assigned by the manufac-

turer to identify a specific printer, tape,
or diskette unit.

Address (1234-5678ABCD)

1-4 These characters identify the
location of the workstation I/O
processor card. See the config-
uration list located in the binder
with the System Operation or the
System Startup and Problem Han-
dling information, for card
locations.

5-6 With a tape or a diskette unit, 5-6
identifies the tape or diskette unit
controller.

For a 9406 tape or diskette unit,
5-6 match the switch setting. For
a tape, 7-8 are the switch
addresses of the tape unit if there
is more than one tape unit
attached to the tape unit con-
troller.

For a 9402 or 9404 tape or
diskette unit, there are no
switches to set. The address is
determined by how it is attached
to the system.

See the configuration list
(WRKHDWPRD printout) located
in the binder with the System
Operation or the System Startup
and Problem Handling information
for a list of card locations.

7-8 For a printer, characters 7-8 iden-
tify the port number of the
twinaxial workstation attachment.

A-B For printers, characters A-B iden-
tify the device by the address-
switch-setting on the device.

C-D Characters C-D are always FF.

If you do not have a printer available for this work-
station 1/O processor, you must select a different

Chapter 1. System Tools 1-57



output device for the service tool to use (such as
a tape or diskette unit).

If the device you selected is already being used
by a job, you can:

¢ Press the Enter key to cancel the job and use
the device for the service tool, or

¢ Press F12 (Cancel) to cancel this device
selection. Then, select a different device.

Change DST Passwords: DST passwords
control access to DST functions and Vertical
Licensed Internal Code service functions. When a
password is changed, the old password is
exchanged with the new one.

There is only one password for each level of
authorization. When you type the existing and
new passwords, they are not displayed on the
display.

Options

* Change the password that gives basic use of
DST

Basic allows you to:

Use trace Vertical Licensed Internal Code.
Use print stand-alone dump.

Run error log utility.

Use work with Licensed Internal Code.

— Perform an IPL of the system.

¢ Change the password that gives full use of
DST

Full allows you to use all of the service func-
tions, except you cannot change DST pass-
words.

¢ Change the password that gives security use
of DST

Security allows you to use all of the service
functions, including changing DST passwords.

¢ Reset operating system password (see the
Security — Reference manual.)

Note: Password reset is in effect for one IPL.
If the password is not set again, the password
stored on the system is used.

¢ Change security for the Install operating
system option of DST.

The customer uses this option to allow only
users with DST full authority or DST security
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authority to install the OS/400 operating
system (see the Security — Reference
manual).

Select DST Console Mode

This option is selected from the Use Dedicated
Service Tools (DST) display.

This option causes the operating system to share
the console workstation with DST when an IPL of
the operating system is performed. Operating
system displays are displayed until either:

¢ Function 21 (Bring up DST) is entered from
the control panel.

¢ A system request is made by pressing the
System Request key while holding the Shift
key and then typing

DST
and pressing the Enter key.

¢ A breakpoint is hit by the Program Debug
service function.

When you press the System Request key while
holding the Shift key and type

DST

and then press the Enter key, the operating
system being displayed is saved and the Use
Dedicated Service Tools (DST) display appears.
DST operations may then be performed.

Selecting the Select DST console mode option
causes the operating system display to be
restored. Any active service functions remain
active, and any device allocated to the service tool
is still allocated. When a breakpoint is hit by the
Program Debug service function, the breakpoint
hit display appears. The workstation is then in
DST mode.

Options
e End DST

Service functions will not interrupt the system
console display if debug mode has not been
set before. Sign-on is necessary to access
DST. All active service functions are ended.

* Enter DST debug mode

Service functions can interrupt the normal
operating system process to display debug



information. When an operating display is
being displayed, and you want to enter DST,
press the System Request key, type

DST

and press the Enter key. This displays the
Use Dedicated Service Tools (DST) display
without having to log on to DST.

Start a Service Tool (from DST)

This option is selected from the Use Dedicated
Service Tools (DST) display.

Options
¢ Display/alter/dump

This option allows you to display or change
virtual storage data. The data can be copied
to tape, diskette, or printer. The data can
then be printed.

For more information about this option under
SST, see “Display/Alter/Dump” on page 1-28.

¢ Vertical Licensed Internal Code log

This option allows you to display Vertical
Licensed Internal Code log information. You
can dump all or part of the Vertical Licensed
Internal Code log entries to tape, diskette, or
printer. You can also clear the Vertical
Licensed Internal Code log.

For more information, see “Work with Vertical
Licensed Internal Code Log” on page 1-29
under SST.

¢ Trace Vertical Licensed Internal Code

This option shows a display that allows you to
resume (start) or suspend (stop) a trace of
Vertical Licensed Internal Code. You can also
display, dump, allocate, or clear the trace
tables where the Vertical Licensed Internal
Code trace is recorded. Also, select this
option to collect data about the internal opera-
tion of Vertical Licensed Internal Code.

For more information, see “Menu Flow” on
page 1-20 under SST.

¢ Display hardware configuration

This option allows you to display the hardware
configuration and the status of the hardware.
The following information is displayed:

— The I/O buses

The cards on the buses, which consist of:

- /O processors (IOP)

- 1/O adapters (IOA)

- Bus extender driver (BED) (9406
System Unit only)

- Bus extender receiver (BER) (9406
System Unit only)

The hardware attached to the /O
processors and I/O adapters, which con-
sists of:

- Input/Output Processor
- Devices
- Communication ports

Information about the main storage cards

Information about the processor cards
Input/output debug utility

This option shows a display that allows you to
display, trace, or set a breakpoint in the I/O
processor Licensed Internal Code. I/O
processors control the storage devices, work-
stations, and communications data links on
your system.

For more information, see “Input/Output
Debug Utility” on page 1-30 under SST.

Print stand-alone dump

This option (also known as print main store
dump) allows you to display a main storage
dump, or copy the dump to tape, diskette, or
printer.

For more information, see “Print Stand-Alone
Dump” on page 1-32 under SST.

Error log utility

This option displays or prints errors that have
occurred (such as in disk and tape units, com-
munications, processors, and workstations).

A 64K-byte shadow log is maintained by Ver-
tical Licensed Internal Code on the load-
source disk. The log contains a duplicate
copy of the latest errors. When the system is
operating in limited paging environment, the
Error log utility option uses this shadow log.
When running in the limited paging environ-
ment, this option has less function than the
Error log utility option under SST. SST allows
you to work with tape and diskette statistics,
but the limited paging environment of DST
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does not. Under the limited paging environ-
ment of DST, you cannot:

— Change error log sizes

— Work with tape and diskette lifetime statis-
tics

— Display or print tape and diskette session
statistics

If error log initialization (ELI) is not complete,
only the shadow log is accessible to this
option. The Error log utility display offers only
a subset of all the Error log utility options.
The AS/400 Main Menu informs the user that
ELI is not complete, that all error log records
are not accessible, and to load the OS/400
licensed program to complete ELI. If ELI
completes after the Error log utility option has
been selected, the Error log utility option must
be selected again to make all Error log utility
options available for use, and to generate
reports that show all the error log entries.

For more information, see “Error Log Utility”
on page 1-8 under SST.

¢ Power off the system

This option forces the system to become
powered-off.

o System Power Control Network (SPCN)

This option allows you to view the configura-
tion of the power components in the system
and to assess the status of these compo-
nents. In addition, SPCN enables the service
representative to:

— Write vital product data to the rack and
unit power components in the system.

— Test new batteries that have been
installed.

— Enable or disable the system-initiated
battery capacity test.

For more information, see “ System Power
Control Network (SPCN)” on page 7-4.
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Online Problem Analysis and
Resolution

Introduction

Online Problem Analysis and Resolution (PAR)
consists of:

e Displays and prompts to instruct the customer
and service representative through problem
determination procedures.

* Problem determination procedures for the
hardware and software parts of the devices to
perform problem analysis.

e The Problem Log, which contains system
problem descriptions and the status of each
problem.

* The Service Support Facility, which controls
reporting the problems to the service support
system.

Online PAR manages system errors and gives the
customer maximum system availability, effective
problem analysis, and a set of software tools for
analyzing, repairing, and reporting problems. It

. runs concurrently with other customer programs;

therefore, part of the system may be reserved (not
usable by the customer) for a problem analysis
task. The customer should be aware of this when
deciding to run Online PAR.

Another part of PAR is the AS/400 system
problem management functions. This provides
automated problem analysis, automated problem
logging and tracking, automated problem
reporting, and problem correction. It quickly and
accurately manages problems occurring on the
system. For more information on the automated
problem management functions, see “DSPSRVA
or CHGSRVA Command” on page 1-81.

Online help is available by pressing the Help key.
Some displays may have more than one Help
screen. Additional Help screens are indicated by
a + or More... in the lower right hand corner.
These screens may be displayed by pressing the
Roll or Page keys.

System failures fall into two groups:

¢ Those the system detects
e Those the customer detects



System-Detected Problems

System-detected problem management starts with
a software or hardware error that is detected by a
device attached to the system or by software.
When a problem is detected by software, the data
is collected and the error is noted. When a
problem is detected by a device, an error
message (note) is reported to the system using
the common I/O interface. The system uses these
error notes to create a Problem Log entry and
sends a message to the QSYSOPR message
queue. The Problem Log entry has a description
of the failing device. This allows a problem deter-
mination procedure to be called without initial cus-
tomer input.

Problem Log: The Problem Log is used by
the system operator and other authorized persons
to manage the problem records made by Online
PAR. The problem log contains descriptions for
all messages with problem analysis routines.
Functions provided by this facility include the fol-
lowing:

Display or print problem records

Define a new problem

Analyze an existing problem

Report a problem

Add notes to a problem record

Recover from a problem

Verify that a problem has been corrected
Mark a problem as corrected

Delete one or more problem records
Query problem analysis status from a remote
site

The customer has access to problem log functions
in one of the following ways:

e Type the
WRKPRB

(Work with Problem) command and press the
Enter key.

¢ On the AS/400 Main Menu, select the
Problem handling option. Then, on the
Problem Handling display, select the Work
with problems option.

The WRKPRB command has search parameters
available to control the range of problems that is
displayed. Pressing F4 displays the search

parameters. One of these parameters is SRVID,
which is the problem management report (PMR)
number returned from the IBM Support System
when the problem was reported. Some other
examples of search parameters are time range,
type of failing hardware, and resource name of
failing hardware.

Each entry in the problem list that WRKPRB dis-

plays contains a unique, ten-digit problem identifi-
cation (ID). This ID appears on all displays for a

specific problem and in the PMR for the problem

in the IBM Support System. The problem list has
a field that you can use to specify the problem ID
that you want to go to directly.

Messages Relating to Hardware Fail-

ures: While the system makes an entry in the
problem log for each system-detected problem, it
also sends a message to the QSYSOPR message
queue. Messages that are associated with
system-detected problems are marked with an
asterisk (*) or are highlighted. Problem analysis is
started by placing the cursor anywhere on the
message line containing the asterisk and pressing
F14. For more options, press the Help key to
view the Additional Message Information display,
then press F15 (Work with Problem) to view the
Work with Problems display. For details, see the
Problem Analysis information for your system.
Online help is available by pressing the Help key.

Note: It is possible to have multiple system mes-
sages that are related to the same failure marked
with an asterisk or highlighted. For example, a
9335 A01 control unit failure would generate its
own message and two more system messages
(one per actuator) for each BO1 unit on the AO1
device function processor.

If you have additional messages marked with an
asterisk from the original failure, you can remove
them by doing the following:

1. Close the problem under “Work with problem”
(WRKPRB).

2. Display system messages [(DSPMSG
QSYSOPR ASTLVL(*INTERMED))]. Run
problem analysis by moving the cursor to the
message that is marked with an asterisk (*) or
highlighted and press F14 to remove the * or
highlighting. Then press F11 or select option 4
to remove the message.
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Once you have started problem analysis for a
message, the F14 key for that message is disa-
bled. Online help is available by pressing the
Help key. If you want to start problem analysis for
that message again, enter the WRKPRB (Work
with Problem) command and select the problem
you want to analyze.

You can display the QSYSOPR message queue
by entering

DSPMSG QSYSOPR

To display the message queue every time a
message is logged, put the queue in *BREAK
mode.

To put the queue in Break mode, enter
CHGMSGQ QSYSOPR *BREAK

Putting the QSYSOPR message queue in Break
mode lets the customer know immediately when
the system detects a problem. The customer may
then select to analyze the problem or to delay
analysis until a later time. System-detected prob-
lems may be analyzed later by displaying
QSYSOPR or using the WRKPRB command.

Other messages that describe system problems
may be logged in QSYSOPR although they are
not associated with a specific system-detected
problem.

The first three letters in the message are the
message identifier and indicate the message cate-
gory. The following list shows some typical
message identifiers relating to hardware:

CPA Messages that need system operator
action

CPD Diagnostic messages

CPI Informational messages

MCH Machine interface

The remaining four digits indicate the sequence
number of the message. If an error condition

" occurs, you receive an error message that identi-
fies the error.

1. Place the cursor anywhere on the same line
as the error message.

2. Press the Help key; you get a separate Addi-
tional Message Information display that con-
tains the message identifier, the name of the
program sending the message, and additional
message information.
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3. Read the additional message information
about the error or the description of which cor-
rective action to take; take the corrective
action.

Customer-Detected Problems

Customer-detected problem management is acti-

- vated-when the customer detects a problem that

has not been detected by the system. Online
PAR guides the customer through a series of
panels to solve customer problems, analyze prob-
lems to a failing part, or generate a symptom
string for reporting to IBM. During the definition of
a customer-detected problem, guidance is given to
ensure that the customer did not make an error in
the procedure. A problem determination proce-
dure (PDP) is supplied by system units as the
entry points from Online PAR. Once the problem
is analyzed to a part, Online PAR determines
which general entry PDP is requested, if any.
Online PAR generates a symptom string for a soft-
ware error, which the IBM service support system
uses later to determine if a software problem
already has a fix available.

Customer-detected problem analysis may be
started in one of the following ways:

o Enter the
ANZPRB

(Analyze Problem) command. Use the
ANZPRB command to analyze a user-
detected problem when no problem analysis
message was generated, or when a problem
is intermittent.

¢ Enter the
_WRKPRB

(Work with Problem) command. Select the
Work with problem option for any problem
listed that has Opened in the Status field.
Select the Analyze problem option.

Service Support Facility

The service support facility can be used for
system-detected problems and user-detected
problems.

When problem analysis has been completed, the
customer is given the option of reporting the



problem. For many problems, analysis results are
shown as a Field Replaceable Unit (FRU). Other
analysis procedures make a symptom string to be
reported with the problem.

Disk Unit Concurrent
Maintenance

Introduction

Storage protection minimizes the chance of data
loss and reduces recovery time during disk unit
damage or failures. When the system is config-
ured with mirrored or device parity protection, disk
unit maintenance may be performed while the
system is operating. Concurrent maintenance is
the process of removing or replacing disk unit
hardware while the system is in use.

Note: Concurrent maintenance is not available
on all system types.

For more information on storage protection, see
the Backup and Recovery — Advanced informa-
tion.

To determine the storage protection status for
your system see “Start Disk Service Here” under
“Disk Service Support” in the Repair and Parts
information.

Concurrent Maintenance
Command (CALL QCNCMNT)

The Call Concurrent Maintenance command
(CALL QCNCMNT) is used during concurrent
maintenance procedures.

Note: CALL QCNCMNT cannot be performed
under system service tools (SST).

Use the following to assist in concurrent mainte-
nance procedures:

1 Enter the concurrent maintenance
command

CALL QCNCMNT
Enter information for the following fields:

e Address - the address of the failing disk
unit.

o Action - to remove or install the disk
unit.

¢ Time delay - the time requested to wait
for the concurrent maintenance opera-
tion to begin.

Note: Time delay, generally, should
not exceed 20 minutes. Use this
feature if the disk unit is not near the
console.

2 The indicator lights on and near the disk
unit assist in performing the disk unit action
(see “Disk Unit (Concurrent)” in the Repair
and Parts information).

3 A series of informational SPCN SRCs
appear on the control panel. These SRCs
indicate when it is safe to perform an action
or show the status of the action. Each
SRC series repeats three times. For
example, when performing an install action,
the series 1xxx 01xx and 1xxx 05xx
appears three times. After the third time, a
display appears asking if you need to reini-
tialize the operation.

Figure 1-38 shows the informational SPCN
SRCs. For more information on specific
SRCs, go to “(1xxx) System Power Control
Network (SPCN) Reference Codes” in the
Problem Analysis information.

SRC Action/Status

Txxx 01xx Install disk unit

1xoax 02xx Remove disk unit.

1xxx 03xx Disk unit is installed.
1)00¢ 04xx Disk unit is removed.
Txxx 05xx No action was detected.

Figure 1-38. Informational concurrent maintenance
SRCs

4 Perform the required action and continue
with the concurrent maintenance procedure
you are following in the Repair and Parts
information.

This ends the procedure.
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Verification Procedures

Introduction

Communications, and various hardware units and
devices, can be checked for correct operation by
performing verification procedures. Use

Figure 1-39 to assist in determining which verifica-
tion procedure to use.

Notes:

1. The AS/400 Device Exerciser is a program
that allows you to verify the correct operation
of 1/0 devices. For information about the
AS/400 Device Exerciser, see “AS/400 Device
Exerciser” on page 1-73.

2. Hardware units may perform automatic self-
tests when they are powered on.

Figure 1-39 (Page 1 of 2). Verification Procedures

item

Verification Procedure

SYSTEM UNIT HARDWARE
Verifying that a specific problem has been corrected

Verifying hardware without a problem logged

SPECIFIC HARDWARE

Printers

Workstations

Communications

¢ Enter CHGMSGQ QSYSOPR *BREAK to put the message
queue in *“BREAK mode and receive error mes-
sages.

Enter the WRKPRB (Work with Problem) command and
select the specific problem from the Problem Log.
Select the Verify problem corrected option.

¢ Enter the ANZPRB (Analyze Problem) command.

— Select Hardware or Communication Problem.
— Select Hardware to be Analyzed.

Use the hardware or device.

Enter the DSPMSG QSYSOPR command to see if any
errors have been logged.

¢ Enter the VFYPRT (Verify Printer) command to print a
pattern on the printer (use the Prompt key (F4) for
parameters).

¢ Some workstations can be tested using the Test
Request function key from the Sign On display.

To verify the operation of locally attached 525x
twinaxial workstations, see “Verify 525x
Workstations” on page 1-72.

« Enter the VFYCMN (Verify Communications) command
to test communications:

— Select from the specific tools available under the
VFYCMN (Verify Communications) command (see
“Verify Communications” on page 1-65).

* The wireless LAN adapter card indicators assist in
determining the card status and the transmit/receive
activity (see “Wireless LAN Adapter Card Indicators”
on page 1-70).
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Figure 1-39 (Page 2 of 2). Verification Procedures

Item

Verification Procedure

Tape or Optical Units

Disk Units

Other

« Enter the VFYTAP (Verify Tape) command to run
selected tests on the tape or optical unit. Use the
Prompt key (F4) for parameters (see “Verify Tape”
on page 1-72).

« Verify that mirrored protection has resumed (see
“Work with Disk Units (SST)” on page 1-41). Use
the Work with disk unit recovery option to suspend
and resume mirrored protection.

 Verify the use of checksum or device parity pro-
tection (see “Work with Disk Configuration” on
page 1-53).

e See the specific device information for possible off-
line tests that you can run.

Note: If you exchanged a device or a part that contained a serial number, print the System Configuration List (use
the WRKHDWPRD command to print the configuration list), and place the new printout in the System Operation or the

System Startup and Problem Handling binder.

Verify Communications

Introduction: Use the VFYCMN (Verify Com-
munications) command to:

¢ Verify communications:

— Remote communications - SDLC, ISDN,
frame relay, and so on

~ Local area networks - Ethernet, token-ring,
wireless, LocalTalk, and so on

~ Cryptographic resources

— Facsimile features

» Diagnose and verify communications hard-
ware and cable problems when you cannot
run problem analysis procedures.

e Send test data to the remote equipment to
verify correct connection.

¢ Analyze problems

Note: Use the VFYCMN command as an aid
when you are attempting to correct hardware
problems that the ANZPRB (Analyze Problem)
command does not diagnose.

* Run a trace on a communications interface.

e Run concurrent LPDA-2 tests.

¢ Run wireless network management utility to
collect network statistics and topology informa-
tion (concurrently).

* Monitor telephone lines and modems concur-
rently.

* Monitor modems interface signals.

¢ Run the echo back procedure (ISfJN only).

Use one of the following methods to verify com-
munications:

e Type the
VFYCMN

(Verify Communications) command and press
the Enter key.

¢ On the AS/400 Main Menu, select the
Problem handling option. On the Problem
Handling display, select the Network problem
handling option. Then, select the Verify com-
munications option.

Select the type of connection you want to test.
Follow the system menus, using online information
supplied in the help text; for example, select the
number of times you want the test to run. The
system responds with either the Verification
Successful message or the Errors Occurred
message.

Chapter 1. System Tools 1-65



For details on verifying communications see the
Diagnostic Aids — Volume 1 information.

Test Descriptions: Diagnostic tests are sup-
plied for the following:

¢ Remote modem

¢ Local modem

e Communications cable

e Communications 1/0 adapter card

e Communications I/O processor card

¢ External ring

o Communications/Local area network link
¢ Cryptographic I/O processor card

¢ Cryptographic external hardware

¢ LocalTalk interfaces

When you run these tests, the system displays
only that the test completed successfully or failed.
You can get additional problem isolation informa-
tion by running more than one test. For example,
if the communications cable test is failing, before
you can isolate positively the cable as the cause
of the problem, you must also run the communica-
tions I/O adapter card test. If the communications
I/0 adapter card test completes successfully, the
communications cable is failing. If the commu-
nications 1/0 adapter card test fails, the commu-
nications 1/O adapter card is failing.

Remote Modem Test: The remote modem test
verifies that the remote modem is operating cor-
rectly. To run this test, the remote modem must
be compatible with LPDA-1 or LPDA-2 diagnostic
tests and must be attached via a nonswitched
telephone line. The MODEM parameter in the line
description determines the diagnostic test to run.
Before running this test, the line must be varied off
because the test loads a diagnostic program into
the communications I/O adapter card. The diag-
nostic program takes the place of the programs
used for normal operation.

If this test completes successfully, the remote
modem and the telephone line are operating cor-
rectly.

If this test fails, the remote modem or the tele-
phone line is the cause of the problem.

Local Modem Test: The local modem test veri-
fies that the local modem is operating correctly.
To run this test, the local modem must be compat-
ible with LPDA-1, LPDA-2, or V.54 loop 3 diag-
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nostic tests, or support the IBM ability to wrap.
The MODEM parameter in the line description
determines the diagnostic test to run. Before
running this test, the line must be varied off
because the test loads a diagnostic program into
the communications I/O adapter card. The diag-
nostic program takes the place of the programs
used for normal operation.

If this test completes successfully, the local
modem, the communications cable, and the com-
munications /O adapter card are operating cor-
rectly. However, modems that are not compatible
with LPDA-1 or LPDA-2 diagnostic tests are not
completely tested. It is possible that they are
failing, although the local modem test completes
successfully.

If this test fails, the cause of the problem is the
local modem, the communications 1/0 adapter
card, or the communications cable.

To further isolate the cause of the problem, run
the communications cable test and the commu-
nications I/O adapter card test.

Communications Cable Test: The communica-
tions cable test verifies that the communications
cable is operating correctly. Before running this
test, the line must be varied off because the test
loads a diagnostic program into the communica-
tions I/O adapter card. To run this test, the cable
must be an IBM cable with an attached wrap con-
nector (note that IBM token-ring cables are self-
wrapping; no external wrap connector is needed).

If this test completes successfully, the communica-
tions cable and the communications I/O adapter
card are operating correctly.

If this test fails, the cause of the problem is the
communications cable or the communications 1/0
adapter card.

To further isolate the cause of the problem, run
the communications I/O adapter card test.

Communications /O Adapter Card Test: The
communications 1/O adapter card test verifies that
the communications /O card is operating cor-
rectly. Before running this test, the line must be
varied off because the test loads a diagnostic
program into the communications I/O adapter
card.



If this test completes successfully, the communica-
tions 1/0 adapter card is operating correctly.

If this test fails, verify that the wrap connector is
the correct part number (as indicated by the
display prompt) and that it is installed correctly,
then exchange the communications 1/0 adapter
card. In some conditions, the associated I/O
processor card is the failing card. Exchange the
I/0 processor card if a new adapter card does not
correct the problem. Some I/O adapter cards
have an internal I/O processor and do not have an
associated I/0O processor card. Use the
WRKHDWPRD (Work with Hardware Products)
command to determine if the I/O adapter card has
an associated I/O processor card.

For a communications adapter with the two port
I/O adapter card, this is a two step test, testing
only the selected port.

¢ Test the two port adapter cable.
¢ Test the I/O adapter card.

Communications /O Processor Memory Test:
The communications 1/0O processor memory test
verifies that the storage of the I/O processor card
is operational. Before running this test, the line
must be varied off because the test loads a diag-
nostic program into the communications /0
processor card.

If the test completes successfully, memory
modules on the I/O processor card are opera-
tional.

If the test fails, the memory modules on the I/O
processor card are failing. If the memory modules
on the card are replaceable, exchange the
memory modules. Otherwise, exchange the com-
munications I/O processor card.

Communications /O Adapter Wrap Test: The
communications 1/0 adapter wrap test verifies that
the I/O adapter card is operating correctly. Use
this test to to verify the operation of the facsimile
I/O processor. Before running this test, the line
must be varied off because the test loads a diag-
nostic program into the communications 1/0
adapter card. To run this test, the wrap connector
cable must be attached from port A to port B on
the I/O adapter card. This test sends a facsimile
signal from port A to port B and back again.

If the test completes successfully, the ports on the
adapter card are operational.

if the test fails, the /0 adapter card is failing.
Exchange the 1/O adapter card.

Communications Port A Modem and Coupler
Test: The communications port A modem and
coupler test verifies that the modem (which is built
into the 1/0 adapter card) and the externally
attached coupler are operating correctly. The
coupler is attached to the port of the I/O adapter
card. Before running this test, the line must be
varied off because the test loads a diagnostic
program into the communications I/O adapter
card.

If these tests complete successfully, the modem
and the coupler are operational.

If a modem error appears on the Results display,
exchange the 1/O adapter.

Note: A test is provided for both ports (A and B)
on the I/0 adapter card. If one port is operational,
the I/O adapter card is still operational.

If a coupler'error appears on the Results display,
exchange the coupler.

External Ring Test: The External Ring test veri-
fies that all hardware to the network is operational.
It is available for token-ring networks and distrib-
uted data interfaces. To run this test, all hardware
must be connected as it would be in normal oper-
ation. This test allows a signal to be sent through
the network and wrapped (no wrap connectors are
required).

If the test completes successfully, the adapter,
cable, and access unit are operating correctly.

If the test fails, run the cable, and I/O adapter
tests in the order they are listed on the display for
further problem analysis.

Communications/Local Area Network (LAN)
Link Test: The communications/local area
network link test allows you to send data to
remote equipment using the Ethernet, token-ring,
DDI, wireless, SDLC, X.25, or BSC protocols.
This test is useful on multipoint lines to verify that
a specific terminal is operating correctly without
interrupting normal operation of the other termi-
nals.
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To run this test, the line must be varied on, and
you must make a connection with the remote
equipment. This is necessary because the func-
tional communications program performs this test.
If you are using the BSC protocol and if the
remote equipment is not an AS/400 system, a
service representative is needed at the remote
location to start diagnostic programs. When you
run a link test against the Local Area Network, you
may enter *NONE in the controller description field
to test a specific remote adapter address.

If this test completes successfully, all equipment
within the communications link are operating cor-
rectly.

If this test fails and all other devices on the line
are operating correctly, one of the following could
be the problem:

¢ The remote device being tested
¢ The remote modem
¢ The cabling at the remote site

If this test fails and all devices on the line are not
operating correctly, run the cable, modem, and 1/O
adapter tests in the order they are listed on the
display for further problem analysis.

Wireless Network Management Utility: The
wireless network management utility allows you to
monitor the operation of a wireless network. Infor-
mation collected by this utility can assist in ana-
lyzing network problems. For more details, see
the Local Area Network Support information.

Before running this utility, the line and the
attached descriptions must be varied on and a job
must be active.

The following functions are available:

¢ Display active network topology

¢ Collect wireless network statistics

» Display statistics for any node on the wireless
network

¢ Run tests between any wireless network
nodes
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Notes:

1. Running the wireless network management
utility may affect the performance of the
network or decrease system performance.

2. For more information on the wireless LAN
adapter indicators, see “Wireless LAN Adapter
Card Indicators” on page 1-70.

Cryptographic Processor Card Test: The
cryptographic processor test verifies the correct
operation of the cryptographic 1/0O processor. To
run this test, you must also reference the /1BM
Common Cryptographic Architecture Services/400
Installation and Operating Guide, SC41-0102.

Before running this test, end the resource by
entering the ENDCS (End Cryptographic Services)
command. The test loads a diagnostic program
into the cryptographic 1/0O processor.

Warning: Disconnecting or removing the type
2620 or type 2628 cryptographic 1/O processor for
any reason causes the loss of the master
encryption key. Before disconnecting or removing
the cryptographic I/O processor, ensure that the
customer has access to a record of the master
encryption key. The customer must reinstall the
master encryption key after completing any
service action that involves disconnecting or
removing the cryptographic 1/0 processor, and
before the data encryption function can be used
again. Refer the customer to IBM Common
Cryptographic Architecture Services/400 Installa-
tion and Operating Guide, SC41-0102, for more
information.

If this test completes successfully, the
cryptographic 1/0 processor is operating correctly.

If this test fails, exchange the cryptographic I/O
processor card.

Cryptographic Processor Card Wrap Test: The
cryptographic processor card wrap test verifies the
correct operation of the cryptographic I/O
processor card. To run this test, you must also
reference the IBM Common Cryptographic Archi-
tecture Services/400 Installation and Operating
Guide, SC41-0102. .

Before running this test, end the resource by
entering the ENDCS (End Cryptographic Services)



command. The test loads a diagnostic program
into the cryptographic 1/O processor card.

If this test completes successfully, the
cryptographic /0O processor card is operating cor-
rectly.

If this test fails, verify that the wrap connector is
the correct part number (as indicated by the
display prompt) and that it is installed correctly.
Then, exchange the cryptographic 1/0 processor
card.

Warning: Disconnecting or removing the type
2620 or type 2628 cryptographic /O processor for
any reason causes the loss of the master
encryption key.

Read the wamning on page 1-68 before discon-
necting or removing the cryptographic 1/O
processor.

External Cryptographic Hardware Tests: The
external cryptographic hardware tests verify the
correct operation of the hardware that is attached
to the cryptographic I/O processor.

Warning: Disconnecting or removing the type
2620 or type 2628 cryptographic I/O processor for
any reason causes the loss of the master
encryption key. Read the warning on page 1-68
before disconnecting or removing the
cryptographic 1/0 processor.

Note: When you have completed testing the
external cryptographic hardware, you must
perform the Reset Processor and Exit function to
restart the encryption subsystem.

e Security Interface Unit Cable Wrap Test:

This test verifies the correct operation of the
security interface unit cable.

If this test completes successfully, the security
interface unit cable that is attached to the
cryptographic I/0O processor card and the
cryptographic 1/O processor is operating cor-
rectly.

If this test fails, verify that the wrap connector
is the correct part number (as indicated by the
display prompt) and that it is installed cor-
rectly.

To further isolate the cause of the problem,
run the cryptographic processor card wrap

test. If the security interface unit cable wrap
test fails and the cryptographic processor card
wrap test passes, replace the security inter-
face unit cable.

Personal Security Card Test:

This test verifies the correct operation of the
card reader and the personal security card
with which you test the reader.

If this test completes successfully, the card
reader and the personal security card are
operating correctly.

If this test fails, repeat the test using a dif-
ferent personal security card. If the repeat of
this test completes successfully, the original
card used must be replaced. There are two
types of personal security cards available.
Verify the correct part number by using online
help for this test option. If this test fails again,
replace the security interface unit.

Security Interface Unit Keypad Test:

This test verifies the correct operation of the
unit keypad.

The test prompts the user to press specific
keys. It displays the keys that were requested
and the keys that were pressed for compar-
ison. If the keys that were pressed match the
keys that were requested, the keypad is oper-
ational.

If the keys that were pressed do not match
the keys that were requested, replace the
security interface unit.

Security Interface Unit LED 1, LED 2 and
Beep Test:

This test verifies the correct operation of LED
1, LED 2 and the beeper.

If this test completes successfully, LED 1 and
LED 2 light and the beeper sounds.

If this test fails, replace the security interface
unit.

Reset Processor and Exit:

This function allows the encryption subsystem
to be reset.

If this function completes successfully, you
must ask the customer contact with the proper
authority to start the subsystem again. This
resets the encryption subsystem.
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If this function fails, replace the cryptographic
IOP.

Warning: Disconnecting or removing the
type 2620 or type 2628 cryptographic I/O
processor for any reason causes the loss of
the master encryption key. Read the warning
on page 1-68 before disconnecting or
removing the cryptographic 1/O processor.

LocalTalk Interface Test: The LocalTalk inter-
face test verifies that the workstation I/O adapter
card and the cable (connector box cable) that
attaches to the workstation I/O adapter card are
operating correctly. The workstations that support
LocalTalk protocol and the connecting cables are
not tested. Since the test loads a diagnostic
program into the communications I/O adapter
card, you must run the test from a workstation that
is not attached to the |/O adapter you are testing.
To run this test, you must have more than one
workstation I/O adapter on the system.

If this test completes successfully, the workstation
I/0 adapter card and the cable that attaches to the
workstation I/O adapter card are operating cor-
rectly.

If this test fails, a display appears indicating the
probable failure rates of the workstation I/O
adapter card and the cable that attaches to the
workstation 1/0 adapter card.
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Wireless LAN Adapter Card

Indicators: The wireless LAN adapter has two
indicators located above the 8-pin RS-485 con-
nector.

The top-most indicator shows the adapter card
status. The indicator closest to the RS-485 con-
nector shows data transmit or receive activity.

Use Figure 1-40 to assist in problem analysis.

Status Data Action
Blinking Off No action required
Green
Solid Green No action required
Green (momen-

tarily)
Solid Solid Run VFYCMN procedure
Red Amber
Solid Solid Run VFYCMN procedure
Red Red
Solid Solid Run VFYCMN procedure
Red Green
Off Off Run VFYCMN procedure
Solid Solid Verify configuration
Amber Amber
Solid Off Verify configuration
Red
Solid Off Verify configuration
Amber

Figure 1-40. Wireless LAN adapter card indicators

Communications Interface Trace: The
purpose of this test is to monitor the modem inter-
face signals and to detect use of the modem inter-
face that is wrong or not compatible.

Starting the trace before varying on the commu-
nications lines will provide the most accurate
sample of the lines coming up.

Test Description: This test monitors the fol-
lowing five modem interface signals:

e Data Terminal Ready (DTR)
Data Set Ready (DSR)

¢ Request To Send (RTS)

¢ Ready For Sending (CTS)

e Carrier Detect (CD)



This test displays five of the modem interface
signals in a graphic format, showing the time
relationship of the signals to each other.

Data Terminal Ready (DTR): Data terminal
equipment (DTE) uses this signal to show the
modem that the DTE is ready to transmit and
receive data.

Data Set Ready (DSR): For nonswitched tele-
phone lines, the active DSR signal shows that the
modem is powered-on and ready to transmit and
receive data. For switched telephone lines, the
active DSR signal shows that the modem is con-
nected to the telephone line and is ready to
transmit data.

Request To Send (RTS): DTE uses this signal
to activate or deactivate the modem’s modulator
lines. If the DSR signal is active, the RTS signal
causes the modem to activate the carrier signal.

Ready For Sending (CTS): The modem acti-
vates this signal in response to the Request To
Send signal when the modem is ready to transmit
data. When the CTS signal is active, the DTE can
send data on the transmitted data line.

CTS delay is the time between the RTS signal
active condition and the CTS signal active condi-
tion. On most nonswitched telephone line
modems, there are three CTS delay options,
ranging from O to 250 milliseconds (ms).
Switched telephone line modems, operating in
half-duplex mode, are normally set for 150 to 250
ms of CTS delay.

Carrier Detect (CD): The modem uses this
signal to show the DTE that the modem is
receiving an acceptable carrier signal.

Because of hardware limits on taking short frame
samples, the carrier detect signal may not be
accurate. In this condition, an asterisk (*) takes
the place of the sample data. The status is still
correct. -

Concurrent LPDA-2 Tests: The purpose
of these tests is to test the local and remote
modems and get modem status information.

Test Description: Use this option to run the
Verify Link; it supports the LPDA-2
(VFYLNKLPDA) command. The concurrent

LPDA-2 tests let you retrieve information from the
data circuit-terminating equipment (DCEs). DCEs
may be analog (modems) or digital (combined
data service units and channel service units
(DSU/CSUs)). Information can be obtained from
four tests:

* DCEs and line status
* DCEs and line test

¢ Analyze line

* Send and receive test

You can run the LPDA-2 tests on a line while
applications are using the line. The tests do not
interrupt communications but temporarily slow the
data transfer.

The following restrictions apply to these tests:
e The DCEs must be compatible with LPDA-2.

¢ You may run the tests only on non-switched
synchronous data link control (SDLC) lines.

* For multiport DCEs, the DCEs and Line Status
test does not interrupt normal communica-
tions. The other LPDA-2 tests may interrupt
normal communications.

¢ You cannot run the tests on an active sec-
ondary line. A line is secondary if its data link
role is either secondary or is negotiable and
has negotiated to a secondary role. A line is
active if a controller description under the line
is varied on.

The DCEs and line status and DCEs and line test
options are two modes of the same LPDA-2
request.

The DCEs and Line Status test reports parame-
ters that the local and remote DCEs monitor

‘during normal communications.

The DCEs and Line Test reports these parame-
ters, runs intemnal tests, and reports the results.
poor line conditions are causing problems at
normal speed, this test is sent over the commu-
nications line to the remote DCE at a slower
transmit speed.

f

These two tests return the following information:
¢ Configuration summary

This includes DCE type and model, address,
operating mode, transmit speed, network func-
tion, LPDA-2 code level, switched network
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backup (SNBU) status, data terminal equip-
ment (DTE) interface connection, and installed
features.

e DCEs and line parameters

This includes receive level, number of
received line signal detector (RLSD) losses,
line quality, number of line errors, ages of
remote DCE power-off and failure, ages of
local DCE reinitialization and error conditions,
DCE idle condition, base DCE in error, and
features in error.

* Remote DCE interface status

This reports the current status and previous
activity of the signals on the DTE interface
lines attached to the remote DCE. The DCE
monitors the following signals:

- Request to send

— Ready for sending

— Transmit data

— Receive data

— Received line signal detector or carrier
detect

— Data signalling rate selector

— Data terminal ready

— DTE power loss detected

— Test control

You can run the Analyze line test only on analog
DCEs (modems). The test causes the modems to
exchange test patterns on the line. The modems
measure parameters of the analog signals. The
modems report;

e Frequency shift

e Second and third harmonic distortion ratios

* Signal to noise ratio

e Phase jitter

* Receive level

o Transmit level

¢ Round trip delay time

* Modem type, model, address, and transmit
speed

* Number of line errors and RLSD losses

The modem returns acceptable limits for some of
the parameters.

The Send and receive test causes the DCEs to
exchange several blocks of test patterns and track
the errors that occur during transmission. The test
reports the following:
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e DCE type, model, address, and transmit
speed

¢ Signal lost condition

e Worst line quality

¢ Number of line errors

* The number of blocks sent, received, and in
error

Test Description for Echo Back Proce-

dure: This is not a test procedure. If the user
has a network-terminating program that can run
the Loop 4 test, this procedure prepares the
AS/400 system to run the Loop 4 test.

Verify Tape

The OS/400 licensed program can verify that the
tape and optical unit hardware and the tape and
optical interface are operating correctly.

You can use the VFYTAP (Verify Tape) command
to:

- Verify tape unit or optical unit operation
* Diagnose problems

You can also use this command as an aid when
you are attempting to correct hardware problems
that the ANZPRB (Analyze Problem) command
does not diagnose. The purpose of these tests is
to:

» Verify the correct operation of the tape or
optical unit hardware and cables after installa-
tion.

e Diagnose tape unit or optical unit hardware
and cable problems when you cannot run
problem analysis procedures.

Verify 525x Workstations

To verify the operation of locally attached 525x
twinaxial workstations, use the Test Request func-
tion.

To perform this function:

¢ Go to the 525x workstation that you want to
test.

* Be sure the OS/400 Sign-on display appears
on the 525x workstation.

e Press and hold the CMD BSK or ALT key,
while you press the TEST (PAUSE) key.



¢ The Prime Option Menu appears.
* Select the Test option.

* When the test is complete, go to the Prime
Option Menu and select the End option.

AS/400 Device Exerciser

Description: The AS/400 Device Exerciser is
a program that allows you to run I/O devices in a
mode similar to running customer applications.
The Device Exerciser operates concurrently with
customer applications.

The Device Exerciser allows you to check system
hardware changes easily and quickly. It is menu
driven and can be run from any workstation on the
system. All displays that permit input contain
default values (where suitable) and online help
information.

The AS/400 Device Exerciser writes its own data
and files to run the devices. It does not use any
customer data. The following devices can be run:
disk units (including user ASPs), workstations,
diskette units, printers, tape units, media libraries,
communications, and optical units.

Note: Some versions of the AS/400 Device
Exerciser can run data encryption and file server
1/0O processors, and facsimile devices. For more
information, call your next level of support.

Workstations attached locally (twinaxial or ASCII
type 1/O processors) or remotely (through the IBM
5294 or the IBM 5394 Control Units) can be run
by the Device Exerciser. The Device Exerciser
does not run other types of workstation attach-
ments.

For disk and optical units, customers can access
the devices but they cannot use the data areas
being used by the Device Exerciser. For example,
the customer can access any volume that is
loaded on the optical unit while the exerciser is in
progress on that unit.

Running the Device Exerciser on communications,
media libraries, data encryption, and facsimile
devices requires the use of the advanced exer-
cising features (Device Exerciser Plus). For more
information about exercising communications,

select any Communications exerciser option on
the Work with Device Exercisers display.

The Device Exerciser displays or prints a
summary report containing operation statistics and
the total number of permanent errors found.
Errors cannot be diagnosed using the Device
Exerciser. For detailed error information, use the
Error Log Utility service function.

Loading the Exerciser

1. Check to see if the Device Exerciser is
already loaded and stored on the system.

* |f your system is before Version 2 Release
2, enter:

WRKLIB QDEX

 If your system is at Version 2 Release 2
or later, enter:

DSPSFWRSC
and look for the resource ID 1DEVEXR.

2. If the Device Exerciser is already loaded on
the system, go to “Running the Exerciser.”

If the Device Exerciser is not loaded on the
system, continue to step 3 of this procedure.

3. Load the tape that contains the Device
Exerciser (Alternate IPL Test tape or Device
Exerciser tape) on a system tape unit and
ensure that the tape unit is ready. It takes
approximately 5 to 10 minutes to load the
Device Exerciser on the system.

If you are starting with a locked Device
Exerciser session, see “Locking and Unlocking
the Device Exerciser.”

4. Go to the Log On display and enter the fol-

lowing:

User QSRV

Password (password, if needed)
Notes:

a. If your system is at Version 2 Release 2
or later, you must sign on with QSECOFR
authority in order to load and remove the
Device Exerciser. If the customer
chooses not to give your sign-on the
proper authority, you may need their
assistance (have them sign on as
QSECOFR) in loading and deleting this
program. The service sign-on can be
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used with its normal authority to run the
exerciser.

b. If your system is before Version 2 Release
2, you must perform steps 5 and 6 (step 7
does not apply).

If your system is at Version 2 Release 2
or later, you may perform step 7 in place
of steps 5 and 6.

If you are unsure of the level of your
system, perform steps 5 and 6.

5. Enter the following command:

RSTOBJ OBJ(LODDEVEXR) SAVLIB(QTEMP)
DEV(tape unit name)

6. After receiving the message at the bottom of
the display telling you that the restore opera-
tion is complete, enter the following command:

QTEMP/LODDEVEXR DEV(tape unit name)

Note: If your system is at Version 2 Release
2 or later, you receive a message that the
Device Exerciser uses RSTLICPGM to restore
this product. You must be signed on with
QSECOFR authority for this function to run. If
the customer chooses not to give your sign-on
the proper authority, you may need their
assistance (have them sign on as QSECOFR)
in loading and deleting this program.

7. If your system is at Version 2 Release 2 or
later, enter the following command to restore
the licensed program:

RSTLICPGM LICPGM(1DEVEXR) DEV(tape unit name)

Press F4 to prompt the parameters. You must
specify the value for the LNG parameter. If
the primary language on your system is 2950,
2938, 2986, 2987, or 2989, use 2950 (English,
uppercase only) as the LNG value. If the
primary language on your system is any other
language type use 2924 (English, uppercase
and lowercase) as the LNG value. (To display
the system national language, use the GO
LICPGM command.)

The tape automatically rewinds when loading is

complete. Remove the tape from the tape unit
and continue with “Running the Exerciser.”
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Running the Exerciser: The following
steps describe how to get to the first AS/400
Device Exerciser display (Specify Device
Exerciser Output Queue). Online help information
is available by pressing the Help key.

1. Be sure you are logged on the system as

QSRV

. Enter the following command:

CHGMSGQ QSYSOPR *BREAK SEV(00)

This allows messages to appear automatically.
Answer them as required.

If this message appears at the bottom of the
display:

MESSAGE QUEUE QSYSOPR NOT ALLOCATED TO JOB

you are not able to see messages automat-
ically as they appear. You should periodically
check the system operator message queue by
doing the following:

a. Press the Sysreq key.

b. Press the Enter key.

c. Enter the option to Display the system
operator messages.

To return to the Device Exerciser, press the
Enter key.

. Ensure that the devices you want to run are

powered on, ready, and varied on.
Also:

¢ Workstations must be in sign-on status.
The status can be checked by entering
the following command:

WRKCFGSTS *DEV

¢ Diskette and tape units must have a
scratch diskette or tape installed. The
Device Exerciser automatically initializes
and checks for active files before it starts

_running

¢ Printer writers must be in end status for
printers to run. Printer writer status can
be displayed or changed by entering the
following command:

WRKWTR

¢ Optical units must have a scratch car-
tridge added to the system. You must ini-
tialize the volumes before you use them.
Note the volume IDs of the scratch car-
tridges and exercise only those volumes.



4. Start the Device Exerciser.

« |f your system is before Version 2 Release
2, enter:

QDEX/STRDEVEXR

 If your system is at Version 2 Release 2
or later, enter:

STRDEVEXR

Note: If you receive a message that the
Device Exerciser is locked, go to
“Locking and Unlocking the Device
Exerciser” on page 1-76.

If you receive a message that the
Device Exerciser is down-level, go to
step 3 of “Loading the Exerciser” on
page 1-73.

The Specify Device Exerciser Output Queue
display appears.

5. Make a note of the output queue listed on
this display. You will need this information
to obtain any printed results.

Complete the fields in this display and the dis-
plays that follow, using the help text if you
have any questions. You may use the default
values shown or change the values for the
exercisers (see “Changing the Exerciser
Default Values”). The number of displays you
see changes as you select different types of
devices to run.

On the Specify Devices displays, you may use
F4 (Prompt) to display and select the devices
configured on the system. You should press
F5 (Refresh) to refresh the current device
status.

6. Type in the values you want on the Run
Device Exerciser display.

Press Enter to start the Device Exerciser.
Notes:

a. As the number of devices exercised
increases, the performance of the system
decreases.

b. If you attempt to start the Device
Exerciser and you get a message that you
are not authorized to do so, you do not
have operational authority for the work-
station. You must be given *CHANGE
authority by the security officer to run the
device.

After starting the Device Exerciser, the Display
Device Exerciser Results display appears.

Note: If your system is at Version 2 Release 2 or
later, you must press F11 to display the results.
There are two views for this display. Press F11 to
alternate between the two views.

To see the operation statistics and the total
number of errors found, press F5 (Refresh). Each
time you press F5, the display is refreshed. The
Display Device Exerciser Results display will
include information about each device that was
exercised.

The system workload can cause some exerciser
runs to end later than the specified run time, or
cause a different number of operations to be run
in a given time.

When you have completed running the Device
Exerciser, continue with “Interpreting the Results.”

Stopping the Exerciser: To stop (end) the
Device Exerciser before the specified run time is
over, press F3 (Exit) on the Display Device
Exerciser Results display. After the Work with
Device Exercisers display appears, enter option 4
(End). It may take several minutes to stop the
Device Exerciser.

Changing the Exerciser Default

Values: You can change the values for the
Device Exerciser from the Work with Device
Exercisers display. If you choose to change the
values, you must change the values before
running the exerciser. Exercisers that are already
active will not be affected. Enter option 2
(Change) and complete the displays that follow.
Online help information is available by pressing
the Help key.

Interpreting the Results: Errors cannot be
diagnosed using the Device Exerciser. Use the
Error log utility option in System Service Tools
(SST) for:

e Permanent errors shown in the errors
detected column

e Temporary recoverable errors (not shown in
the errors detected column)
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Analyze the errors on the Display Device
Exerciser Results display.

If no errors appear on the Display Device
Exerciser Results display, the devices you
requested ran successfully.

If errors are indicated on the Display Device
Exerciser Results display, analyze the Error Log
entries for the time period that the Device
Exerciser was running, and follow the necessary
problem analysis procedure.

If your system is at Version 2 Release 2 or later,
you may select option 5, Display error data. If the
message ID is DEXAB20 or DEXA121, the error that
was logged is a data integrity type error. Other-
wise, the error that was logged is a permanent I/O
type error.

if the number of errors detected by the Device
Exerciser is more than the number of permanent
errors in the error log, then the data read did not
compare with the data written for that device.
This is a system error. Ask your next level of
support for assistance.

After analyzing the results, continue with either
“Locking and Unlocking the Device Exerciser” or
“Exiting the Device Exerciser.”

Printing the Results: To print the report,
press F6 (Print) from the Display Device Exerciser
Results display. The report is sent to the output
queue selected on the Specify Device Exerciser
Output Queue display. Check the printer for the
printed report. If the report is not printed, you will
need to start the printer writer.

To start the printer writer, exit the Device
Exerciser (see “Exiting the Device Exerciser”) and
enter the following command:

STRPRTWTR DEV(printer name) OUTQ(output queue name)

Note: If you do not know the output queue name,
" enter the following command:

WRKSPLF

The Work with All Spooled Files display shows the
output queue name you need. It is shown with a
file name of QPDVRSLT and a user name of
QSRV. The output queue name is shown in the
Device or Queue column.
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Your report should be printed after entering the
output queue name in the command.

Locking and Unlocking the Device
Exerciser:

Note: Lock mode is only available on systems
earlier than Version 2 Release 2.

Locking: To put the Device Exerciser in the lock
mode, do the following:

1. From the Work with Device Exercisers display,
press F3 (Exit).

2. From the Exit AS/400 Device Exerciser
display, enter the option to Exit and Lock
AS/400 Device Exerciser on the System.

The Device Exerciser is now in the lock mode.
The Device Exerciser data still remains on the
system (taking approximately 12 megabytes of
disk space), and the exerciser cannot be started,
stopped, or changed. Active exercisers will con-
tinue to run.

To display results in the lock mode (but not start
any exercisers), enter the following command:

QDEX/STRDEVEXR
Note: The tape is not needed to do this.

Unlocking: To unlock the Device Exerciser, do
the following:

1. Complete steps 3 through 5 in “Loading the
Exerciser.”

2. Enter the following command:
QTEMP/LODDEVEXR DEV(tape unit name) UNLOCK(*YES)

This will take much less time than the normal
loading steps.

Exiting the Device Exerciser: To exit the
Device Exerciser, press F3 (Exit) from either the
Specify Device Exerciser Output Queue display or
the Work with Device Exercisers display. When
the Exit Device Exerciser display appears, do one
of the following:

* To exit the Device Exerciser, end all active
exerciser runs, and leave the program loaded
on the system, enter option 1. The Device
Exerciser program takes approximately 12
megabytes of customer disk space.



* To exit the Device Exerciser, keep the active

exercisers running, and leave the program
loaded on the system, enter option 2. The
Device Exerciser program takes approximately
12 megabytes of customer disk space.

If the system is earlier than Version 2 Release
2, this option also locks the Device Exerciser
program.

To exit and remove the Device Exerciser
program from the system, enter option 3. You
will receive a message at the bottom of the
display when this operation completes suc-
cessfully.

Note: At Version 2 Release 2 or later,
QSECOFR authority must be given to your
sign-on for this function to complete success-
fully. If the customer chooses not to give your
sign-on the proper authority, you may need
their assistance (have them sign on as
QSECOFR). When you are signed on with
the proper authority, enter the following
command to remove (delete) the licensed
program:

DLTLICPGM LICPGM(1DEVEXR)

It takes approximately 3 to 5 minutes to remove
the Device Exerciser from the system.

How to Reset an 1/0 Processor
Card While the System Is Up and
Running

Resetting an I/O processor restarts and reloads
that I/O processor. This procedure is used to
recover from an intermittent error condition.

1 Note: You cannot reset the workstation 1/0
processor for the workstation at which you
are working or if it is the only one on the
system.

Do you want to reset the local workstation
/O processor?

No Yes

1) Vary off the local workstation 1/O
processor (see “Varying Configura-
tion Descriptions On and Off’ on
page 7-43).

Then, go to step 6 of this proce-
dure.

2 Do you want to reset the communications
1/O processor?

No Yes

) Vary off all the lines on a commu-
nications 1/O processor (see
“Varying Configuration Descriptions
On and Off’ on page 7-43).

Then, go to step 6 of this proce-
dure.

3 Do you want to reset the cryptographic 1/O
processor?

No Yes

J You must end cryptographic ser-
vices. Enter

ENDCS

(End Cryptographic Services)
command.

To reset the cryptographic IOP,
enter

STRCS

Press F4 to prompt parameters.
Then, enter
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RESET *YES

This ends the procedure.

4 Do you want to reset a tape, optical, or disk
1/0 processor without an attached disk unit?

Yes No

4 This ends the procedure.

5 Vary off all the I/O processors and device
descriptions on the I/O processor (see
“Varying Configuration Descriptions On and
Off" on page 7-43).

6 Enter the
VRYCFG

(Vary Configuration) command. Then,
press F4 for prompting.

7 Enter

STATUS =*ON

RESET *YES
Then, press the Enter key.
This ends the procedure.
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History Log

Perform one of the following to display the history
log:

» Select the Problem handling option on the
AS/400 Main Menu. Then, select the Display
the history log option on the Problem Handling
display.

o Enter the
DSPLOG QHST

(Display History Log) command.

The history log provides a high-level audit trail of
the actions performed by the system. The history
log can be used by the system operator, the data
processing manager, and the service represen-
tative.

A message is sent to the history log when:

e PTFs are loaded to the system.
e PTFs are applied temporarily.

e PTFs are applied permanently.

e PTFs are removed temporarily.

e PTFs are removed permanently.

Note: A copy of the history log and a listing from
the DSPPTF (Display Program Temporary Fix)
command should be submitted with every APAR
or LICTR.

For detailed information on the contents of the
history log, see Diagnostic Aids — Volume 1.



. H Command Use the Command to:
Commonly Used Service
GO CMDHDWRSC Go to the hardware resource
Commands commands menu
GO CMDINF Go to the information com-
The following list is supplied as a quick reference mands menu
to some of the commonly used commands used in GO CMDPTF Soto the PTF commands
servicing the AS/400 system. For more informa-
. . GO CMDPWR Go to the power commands
tion on some of these service commands, see the menu
CL Reference information. GO CMDSPT Go 1o the support com-
mands menu
Command Use the Command to: GO CMDSRV Go to the service commands
APYPTF Apply a Program Temporary menu
Fix (PTF) GO CMDSYS Go to the system commands
ANZPRB Analyze a new problem menu
. GO CMDSYSVAL Go to the system value
CHGMSGQ QSYSOPR *BREAK Change message to break commands menu
CHGSRVA Change service attributes GO CMDVFY Go to the verify commands
CHGNETA Activate alert log menu
CHGSYSVAL Change system values GO INFO Go to the information
CHGXMTLVL Change transmit level of the assistant options menu
facsimile I/O processor GO LICPGM Display Release/
Version/Modification level of
CRTCTLBSC Create a controller
description for a BSC con- the 0S/400 program;Display
troller national language
CRTCTLLWS Create local workstation /0 GO MAIN Go to the main menu
processors GO ORDER Display the IBM market
CRTDEVDSP Create a local display device support commands
CRTDEVPRT Create a local printer device GO SUPPORT Go to the support and edu-
cation menu
CRTDEVSPR g:f';m";:p‘:::c ription INSPTF Install PTF
CRTDEVTAP Create a local tape device INZDKT Initialize diskette
CRTLINASC Create a line descriptor for INZTAP Initialize tape
an asynchronous line PRTDEVADR Print device address
DLTPRB Delete all entries in problem PRTERRLOG Print information from the
log over 30 days old error log
DSPJOB Display a job PRTINTDTA Print the Vertical Licensed
- Internal Code exception
DSPJOBLOG Display the job log information
DSPLCLHDW Dispiay local hardware PWRDWNSYS *IMMED Power down the system
P
DSPLOG QHST Display the history log QDEX Device exerciser
DSPM OPR i i
SPMSG QSYS som :'p?r:‘t’o":: :e:‘; o0 RQSORDAST Request (marketing) order
queue assistance
DSPPFM Display physical file member SAVAPARDTA Save APAR data
DSPPTF Display Program Temporary SAVSYS Save system
Fixes (PTFs) SIGNOFF Sign you off the system
DSPSFWRSC Display software resources SNDPTFORD Send PTF order
DSPSYSVAL Display system values (for SNDSRVRQS *TEST Test the IBM support link
example, QTIME) STRPRTWTR Start printer writer
ENDRMTSPT End remote support STRRMTSPT Start remote support to give
ENDSBS End subsystem service access to the
GO *ALL Lists all menus for system system from a remote
commands location
GO CMDDSK Go to the disk commands STRSST Start the system service
menu tools
GO CMDHDW Go to the hardware com- SNDSRVRQS Test the support link
mands menu VFYCMN Show the Communications

Verification display
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Command Use the Command to:

VFYPRT Verify printer prints a pattern
on the printer

VFYTAP Verify tape or optical unit

VRYCFG Vary configuration (vary
device, I/O processor, or
communications line on or
off)

WRKALR Show the alert log

WRKCFGSTS Display the status of all /O
processors

WRKDEVD Work with device display

WRKORDINF Work with order information
to build topology files for
upgrades

WRKOUTQ Work with output queue

WRKPRB Show the Problem Log
display

WRKHDWPRD Show the Work with hard-
ware products options to
display or print the system
configuration list.

WRKHDWRSC Displays the resource
names

WRKSYSSTS Work with system status

To sign off the workstation, return to the main
menu by selecting the end option, or by pressing
the System Request key. Then, enter 90 to sign
off.

WRKSYSVAL Command

The system is shipped with system values that
control different aspects of its operation. The
Work with System Value (WRKSYSVAL)
command displays a list of all system values. For
more information, see the CL Reference informa-
tion.

If you know the name of the system value you
want to display or change, you may use the
Display System Value (DSPSYSVAL) or Change
System Value (CHGSYSVAL) command.

To work with system values:
1. Enter

WRKSYSVAL

2. From the Work with System Values display,
you can either request a list of all of the
system values or a subset of that list.

¢ To list all system values, type *ALL in the
Subset by type field.
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« To list a subset of system values, enter a
type in the Subset by type field. (Press
F4 for a list of types).

3. To change the system value, select the
Change option.



Commonly Used System Values

QDATE: QDATE is the system date. It is com-
posed of the following system values: QYEAR,
QMONTH, and QDAY. The date formats that can
be specified are YMD, MDY, DMY (Y = year, M =
month, D = day), or JUL (Julian format). Its value
is set from the IPL Options display, and is updated
when the system value QTIME reaches midnight
(000000). A change made to this value may also
change QYEAR, QMONTH, and QDAY.

QTIME: QTIME is the system value for the
time of day. It is composed of the following
system values: QHOUR, QMINUTE, and
QSECOND. lts value can be set from the IPL
Options display. QTIME format is hhmmss.

hh=24 hour time clock
mm=minutes
ss=seconds

A change made to this value takes effect imme-
diately, and may affect the system values
QHOUR, QMINUTE, and QSECOND.

QAUTOCFG: The automatic configuration
indicator (QAUTOCFG) controls whether the
system creates device descriptions automatically
for locally attached devices. The system default,
1, is to perform automatic configuration. If you do
not want the system to create device descriptions,
change the system value to zero (0). You can
use the WRKSYSVAL command, or enter the fol-
lowing command:

CHGSYSVAL SYSVAL(QAUTOCFG) VALUE('0')

DSPSRVA or CHGSRVA
Command

The system is shipped with service attributes that
assist in system operation. You can display the
service attributes by entering the DSPSRVA
command, or change the service attributes by
entering the CHGSRVA command.

Commonly Used Service
Attributes

ANZPRBAUTO: The automated problem
analysis function enables problem analysis rou-
tines to run automatically. Problem analysis rou-
tines are programs that attempt to isolate a
problem. They are run at the time of the failure in
a background batch job. This function also moni-
tors for selected critical conditions and sends a
*BREAK message to users (who are specified by
the service attribute, CRITMSGUSR) to ensure
that the condition is recognized.

To change the value of the automated analysis
function, type:

CHGSRVA ANZPRBAUTO(*YES)

The system default (*Yes) is to run the automated
analysis function.

If you do not want the system to perform the auto-
mated analysis function, change the value to *NO.

CRITMSGUSR: When problem analysis rou-
tines are run automatically at the time of a failure
(see “ANZPRBAUTQ"), this function specifies the
user (or class of users) who is sent a *“BREAK
message. Use the critical message user function
to create an ordered list of user identifiers and
user classes. When a critical condition is
detected, the first entry in the list is notified by a
*BREAK message. If the user or the user class is
not signed on, the system sequentially notifies the
entries in the list until a user is notified.

To work with the critical message user function,
type:
CHGSRVA CRITMSGUSR(*QSYSOPR)

The system default (*QSYSOPR) sends a
*BREAK message to the system operator.

You can change the value and create an ordered
list of user identifiers and user classes.

RPTPRBAUTO: When problem analysis rou-
tines are run automatically at the time of a failure
(see “ANZPRBAUTO"), the RPTPRBAUTO func-
tion specifies whether the service provider is noti-
fied. For more information on the service provider
function, see “RPTSRVPVD"” on page 1-82. To
change the value of automated reporting function,
type:

CHGSRVA RPTPRBAUTO(*YES)
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The system default is to run the automated
problem notification (*YES). It is run at the time of
the failure in a background batch job.

When problem notification is not done automat-
ically (*NO), problems can be reported to the
service provider from the QSYSOPR message
queue, or by using the Work with Problems
(WRKPRB) command.

RPTSRVPVD: When problems are automat-
ically reported (see “RPTPRBAUTO"” on

page 1-81), this function specifies the name of the
service provider for your system.

To work with the service providers function, type:
WRKSRVPVD

The system default (*IBMSRV) is to automatically
report problems to IBM.

You can change the service provider. Use the
Help key for more information on the specific
options.

SNDDTAPKT: When problems are automat-
ically reported (see “RPTPRBAUTO” on

page 1-81), this function sends data that was col-
lected at the time of the failure to the specified
service provider.

To change the value of the send data packet func-
tion, type:

CHGSRVA SNDDTAPKT (*YES)

The system default (*YES) is to send up to 2000
bytes of data to the service provider.

If you do not want the system to send data,
change the system value to *NO.

PTFINSTYP: This function specifies when to
apply PTFs. A PTF can be applied using the
install PTF command (INSPTF), or the GO PTF
command (select the Install a program temporary
fix option from the the Program Temporary Fix
(PTF) display). These commands use the
PTFINSTYP service attribute automatically when
the Type field is not specified.

To change the value of the PTF install function,
type:
CHGSRVA PTFINSTYP (*DLYIPL)
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The system default (*DLYIPL) is to designate all of
the PTFs for a delayed type of application, and
then perform an IPL on the system.

Use the Help key for more information on the spe-
cific options.
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System Password

New systems are shipped from the factory with
the correct system password already installed. A
new system password is required for each model
change or for conditions that indicate probable
change of ownership. The new system password,
required at the time of the first IPL, is provided by
IBM. A customer who does not have the system
password when it is needed must contact their
marketing representative to place an AS/400
system password RPQ (Request for Price Quota-
tion) order. The RPQ order is received by IBM
manufacturing, which sends the system password
to the customer for installation. If the correct
system password is not entered, you can select a
system password bypass period to allow you to
obtain the correct system password from the mar-
keting representative. If the correct system pass-
word is not available and the bypass period
expires, the system will not complete the next IPL
unless the correct system password is installed.
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While in bypass mode, the system indicates the
time remaining until the bypass period expires
through control console messages.

If a system password is required, the following
display appears just prior to the IPL or Install the
System display.

N\
( Verification of System Password Failed
The system was not able to verify the system password.

One of the following conditions exists:

o A service repair action was performed.

o A system model upgrade was performed.

o System password entered is not valid.

o System serial number stored is not correct.

o System is already in system password bypass mode.
o System password version changed.

Type choice, press Enter.

1. Change the system password
2. Bypass the system password

Selection

F3=Exit Fl12=Cancel
C) COPYRIGHT IBM CORP. 1993




Determining a Primary or
Alternative Console

A console is a workstation that allows you to view
and to control system operations. The workstation
that is on bus 0, port 0, and at address O is the
primary console. The alternative console is the
workstation that functions as the console if the
primary console is not operational.

A twinaxial or ASCII 1/O processor is called a
workstation /O processor. The I/O processor that
contains the workstation 1/0 adapter is not the
workstation I/O processor. For example, a Mul-
tiple Function 1/0 Processor can contain a work-
station 1/0 adapter.

Workstation addresses are used by the system for
identification. Twinaxial device addresses are set
at the workstation. The device address is always
set to zero if the primary, first altemnative, or the
second alternative console workstation is a
twinaxial device. It is not necessary to set the
device address for ASCII devices because the
address (0) is determined by the port. For more
details on ASCII workstations, see the device
information. Assignment of an Apple** workstation
as the console is done by icon selection using the
workstation mouse. Information on how to set up
an Apple device and how to use the mouse can
be found in the device information. When the
Apple device is selected as the primary or alterna-
tive console, the LocalTalk protocol assigns the
address (0) and the port (0). For more details on
Apple workstations, see the device information.

The following information helps you identify the
primary or alternative console.

If the First Workstation 1/0
Processor Is Twinaxial

The primary console is the workstation that is:

¢ On the first workstation I/O processor on bus
0

e Onport0

e At address 0

The first alternative console is the workstation
that is:

¢ On the first workstation I/O processor on bus
0

e On port 1
e At address 0

The second alternative console is the work-
station that is:
¢ On the second I/0O processor on bus 0

Note: The second I/O processor may be a
twinaxial or an ASCII workstation 1/0
processor, or may be an I/O processor that
contains a workstation I/O adapter that sup-
ports the LocalTalk protocol.

e Onport0
e At address 0

If the First Workstation |/O
Processor Is ASCII

The primary console is the workstation that is:

¢ On the first workstation I/O processor on bus
0

e Onport0
e At address 0

There is no first alternative console when the
primary console is an ASCII workstation.

The second alternative console is the work-
station that is:

¢ On the second I/O processor on bus 0

Note: The second I/O processor may be a
twinaxial or an ASCII workstation 1/0
processor, or may be an I/O processor that
contains a workstation 1/0 adapter that sup-
ports the Localtalk protocol.

e Onport0

e At address 0

If the First 1/0 Processor
Contains a Workstation 1/0
Adapter

The primary console is a workstation that sup-
ports the LocalTalk protocol that is:

¢ On the first workstation I/O adapter in the first
1/0O processor on bus 0

e On port 0
e At address O
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There is no first alternative console when the
primary console is a workstation that supports the
LocalTalk protocol.

The second alternative console is a workstation
that is:

¢ On the first workstation I/0O processor on bus
0 [IJ On the second I/O processor on bus 0

Note: The second I/O processor may be a
twinaxial or an ASCII workstation 1/0
processor, or may be an I/O processor that
contains a workstation 1/0 adapter that sup-
ports the Localtalk protocol.

e OnportO
e At address 0

Determining a Primary or
Secondary Rack (9406 System
Unit)

Introduction

This procedure determines which are the primary
and secondary racks on the system.

Primary Rack

The primary rack is the rack that contains the
rack control panel with the words Continuous
Processor Power (Stage 1) or Continuous Power
(Stage 2) at the top. The primary rack always
contains the system unit, which includes the
system control panel. This may be the only rack
on the system. For Stage 1 models, the primary
rack is labeled A. For Stage 2 models, the
primary rack is labeled 01.

Secondary Racks

Secondary racks are any racks that are not
primary racks.

The system can have multiple secondary racks,
but only one primary rack. For Stage 1 models
the secondary racks are labeled B through Z. For
Stage 2 models, the secondary racks are labeled
02 through 99.

On Stage 1 racks, emergency power-off cables
connect the primary and secondary racks together
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and enable sequential power-on and power-off
operations. The emergency power off cables also
enable all emergency power off-connected racks
to switch off power immediately if the Unit Emer-
gency Power Off switch is set to the Off position.
The emergency power off cables are also known
as rack power sequence cables.

On Stage 2 racks, SPCN rack-to-rack cables
connect the primary and secondary racks together
and enable all racks in the system to power on
and power off at the same time. The SPCN rack-
to-rack cables are also known as rack power
sequence cables.



Low Level Debug and Data
Collecting Procedures

Introduction

These procedures are used for collecting data for
problems with Licensed Internal Code or hardware
that you have not been able to solve with other
methods.

The low level debug functions (Function 54 - 64)
use subfunctions. This means that these func-
tions have a function range inside them (00-FF)
where you can display or enter information.

Getting Started

Before you start, ensure that Manual mode is
selected.

You must follow the first four steps of this proce-
dure exactly and after you complete steps 1 - 4,
do not do them again until after you perform
another IPL.

1. At the control panel, press the Select, Incre-
ment (1), or Decrement (}) switch until 25
appears in the Function display.

2. Press Enter on the control panel. Either 0000
0000, or blanks and zeros (for example; 2 5 _
0 0) appear in the Data display.

3. Press the Select, Increment (1), or Decrement
() switch again. The number 26 appears in
the function display.

4. Press Enter on the control panel. The func-
tion display changes from 26 to 01.

Recording Status SRCs

Use this procedure for recording status SRCs for
Stage 1 hardware. For Stage 2 hardware, use
“Displaying Data for Functions 54 through 58, 63
and 64” on page 2-8 to record data from Func-
tions 63 and 64.

1. Complete steps 1 through 4 in the “Getting
Started” section.

2. Press the Select, Increment (1), or Decrement
({) switch until 56 appears in the Function
display.

3. Press Enter on the control panel; ** appears
next to the function number (this indicates
subfunction mode).

4. To record all of the system status SRCs that
have been saved in the trace, do the fol-
lowing:

a. Press the Select, Increment (1), or Decre-
ment (|) switch until the subfunction
number is 20.

b. Press Enter on the control panel. The first
system status SRC appears in the Data
display.

c. Record the system status SRC.

d. Press the Select, Increment (1), or Decre-
ment (}) switch to continue from subfunc-
tion 20 to subfunction 21.

e. Press Enter on the control panel. Record
the data shown in the Data display.

f. Continue this procedure, increasing the
subfunction number one at a time and
recording the data until you reach sub-
function 2A.

5. Press the Select, Increment (1), or Decrement
(1) switch to move from the last subfunction
back to the **.

6. Press Enter on the control panel. Blanks
appear next to the function number in the
place of the ** (this indicates you are leaving
the subfunction mode).

Putting the SRCs in Order

To put the SRCs in sequential order, do the fol-
lowing :

" 1. Use the first 2 digits (ss) of the function
display 5620 to find the first SRC.

Add those two digits to the base subfunction
number (20) and record the result (20 + ss =
____), where ss is a hexadecimal number
between ‘01’x and ‘0A’x.

2. The number recorded in step 1 is the subfunc-
tion number of the beginning of the SRC
trace.

Fill in the number 1 next to this subfunction
display on the form (Status SRC number

N
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3. Number the SRCs recorded at step 4 in order
from 1 to 10.

Start with the subfunction numbered 1 and
continue numbering each subfunction sequen-
tially.

Note: After subfunction 2A, the next subfunc-
tion is 21.

4. The LAST system status SRC is numbered
10.

5. The form now indicates the last 10 system
status SRCs displayed before the current error
condition, numbered in order from 1 to 10.

2-6  AS/400 Service Functions



Stage 1 System Status SRC Form

(subfunction number for

first SRC in trace)

Function Data Description

5620 S[S|x|x 0|00 SS = Offset to first SRC in trace
20 + SS =

5621 Status SRC number __

5622 Status SRC number

5623 Status SRC number

5624 Status SRC number

5625 Status SRC number

5626 Status SRC number

5627 Status SRC number

5628 Status SRC number

5629 Status SRC number

562A Status SRC number

Figure 2-1. System status SRC trace form, part 1 of 1 (Stage 1)

Collecting Specific Data

Use the following table to help you get the infor-
mation you were sent here to collect. If you were

not instructed to get specific information, collect all

the data from the following table.

Figure 2-2 (Page 1 of 2). Data Collection Information

if You Entered For:

Then Go To:

IPL Configuration Table
(function 54)

“Displaying Data for Functions 54 through 58, 63 and 64" on page 2-8. Available for

~ Stage 1 and Stage 2.

SP Card Log Buffer (func-
tion 55)

“Displaying Data for Functions 54 through 58, 63 and 64" on page 2-8. Available for

Stage 2 only.

SP Code Area (function 56)

“Displaying Data for Functions 54 through 58, 63 and 64" on page 2-8. Available for
Stage 1 and Stage 2.

IPL Message Save Area
(function 57)

“Displaying Data for Functions 54 through 58, 63 and 64" on page 2-8. Available for
Stage 1 and Stage 2.

IPL Parameters Area (func-
tion 58)

“Displaying Data for Functions 54 through 58, 63 and 64" on page 2-8. Available for
Stage 1 and Stage 2.

SRC Trace (Status: function
63)

“Displaying Data for Functions 54 through 58, 63 and 64" on page 2-8. Available for

Stage 2 only.
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Figure 2-2 (Page 2 of 2). Data Collection Information

Iif You Entered For:

Then Go To:

SRC Trace (Diagnostic:
function 64)

“Displaying Data for Functions 54 through 58, 63 and 64” on page 2-8. Available for
Stage 2 only.

SP Card Error Log

“Changing the Address in Functions 59 through 61” on page 2-11, with address
002C80. Since this is the default address, proceed directly to “Displaying Data from
Function 62" on page 2-12. If another address has been entered into 59, 60 and 61
since the last IPL, proceed to “Changing the Address in Functions 59 through 61" on
page 2-11, with the address. Available for Stage 2 only.

VPD Data

“Changing the Address in Functions 59 through 61” on page 2-11, with address
000A24. Use function 59, 60 and 61 to insert the address and use function 62 to
display the information. Available for Stage 2 only.

SP Card Resource Status
Table

“Changing the Address in Functions 59 through 61” on page 2-11, with address
004180. Use function 59, 60 and 61 to insert the address and use function 62 to
display the information. Available for Stage 2 only.

SP Card ROS Status Area

“Changing the Address in Functions 59 through 61” on page 2-11, with address
002480. Use function 59, 60 and 61 to insert the address and use function 62 to
display the information. Available for Stage 2 only.

Displaying Data for Functions 54 through 58, 63 and 64

This procedure is used to collect data. Each function has a different amount of data to collect. Collect the

data for the range listed for each function in the following table.

Figure 2-3. Data Collection Ranges

Function Description Stage 2 Range Stage 1 Range

54 I/O configuration table 5400, 5401, 5402...continue 5400, 5401, 5402...continue
until you get 0000 0000 two until you get 0000 0000 two
times. times.

55 SP card log buffer 550A to 5518 and 554C to 5509 to 5521 and 5530 to
5563 553F

56 SP code area 5600 to 560E, 5616 to 562A, 5600 to 5608 and 5620 to
5635 to 563F, 5686, 56F6, 563F
and 56F7.

57 IPL message save area 5700 continue until you get 5700 continue until you get
0000 0000 four times 0000 0000 four times

58 IPL parameters area 5800 to 5808 5800 to 5808

63 status SRCs trace 6300 to 6318 not available

63 final status SRC only 6318 not available

64 diagnostic status SRC trace 6400 to 6420 not available

" 64 final diagnostic SRC only 6418 not available

64 diagnostic all words of final diagnostic 6418 to 6420 not available

status SRC SRC

trace
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Use the following procedure and record the data
as shown.

1 Press the Select, Increment (1), or Decre-
ment (}) switch until the function you want
appears in the Function display (example:
54).

2 Press Enter on the control panel; **
appears next to the function number to indi-
cate that you are in the subfunction mode.
This is the entry point and exit point for
subfunction mode).

If the data is FFFF _ _ _ _ this function is
not available. You must use “Function Not
Available” to determine the address associ-
ated with each function and continue with
“Changing the Address in Functions 59
through 61” on page 2-11 to display the
subfunction data.

3 Press the Select, Increment (1), or Decre-
ment (}) switch until 00 is next to the func-
tion number.

4 Press Enter on the control panel. Data
appears in the display. Record the data.

5 Press the Select, Increment (1), or Decre-
ment (|) switch to continue to the next sub-
function (example: 5401).

6 Press Enter on the control panel. Record
the data.

7 Repeat steps 5 and 6, increasing the sub-
function number one at a time and
recording the data until all the suitable data
is collected.

8 Press the Select, Increment (1), or Decre-
ment (}) switch to move from the last sub-
function back to ** (example: 543F to 54**).

9 Press Enter on the control panel. This
takes you out of subfunction mode and **
no longer appears.

Repeat steps 1 through 9 for other data you were
instructed to collect.

Call your next level of support and give them the
information you collected to write an MTR.

Function Not Available: If the function was
not available (the display was FFFF _ _ _ _) this
table gives you an address to use while per-
forming “Changing the Address in Functions 59
through 61" on page 2-11.

Figure 2-4 (Page 1 of 2). Data Collection Information

i Functions 54 - 58 Are
Not Avalilable And You
Entered For:

Then Go To:

IPL Configuration Table
(function 54)

“Changing the Address in Functions 59 through 61" on page 2-11, with address
000900. Use function 59, 60 and 61 to insert the address and use function 62 to
display the information.

SP Card Log Buffer (func-
tion 55)

“Changing the Address in Functions 59 through 61" on page 2-11, with address
000B00. Use function 59, 60 and 61 to insert the address and use function 62 to
display the information.

SP Code Area (function 56)

“Changing the Address in Functions 59 through 61" on page 2-11, with address
001300. Use function 59, 60 and 61 to insert the address and use function 62 to
display the information.

IPL Message Save Area
(function 57)

“Changing the Address in Functions 59 through 61” on page 2-11, with address
000700. Use function 59, 60 and 61 to insert the address and use function 62 to
display the information.
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Figure 2-4 (Page 2 of 2). Data Collection Information

If Functions 54 - 58 Are Then Go To:
Not Available And You
Entered For:

IPL Parameters Area (func- “Changing the Address in Functions 59 through 61” on page 2-11, with address
tion 58) 000A80. Use function 59, 60 and 61 to insert the address and use function 62 to
display the information.

SRC Trace (Status: function If this function is not available, the data is not available.
63)

SRC Trace (Diagnostic: If this function is not available, the data is not available.
function 64)
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Changing the Address in
Functions 59 through 61

Introduction: Use the address from

Figure 2-2 on page 2-7 or Figure 2-4 on

page 2-9 for this procedure, or the address you
were given when you were sent to this procedure.

The address consists of 4 bytes. You cannot
control the first byte; 00 is displayed.

ADDR 00xx yyzz

The xx, yy, and zz are used to represent parts of
the address you found in Figure 2-2 on page 2-7
or Figure 2-4 on page 2-9.

For example, the address of 002C80 has:

¢ 00 in the xx position
¢ 2C in the yy position
¢ 80 in the zz position

Changing the address: Setting the xx
Position:

1. Press the Select, Increment (%), or Decrement
(1) switch until 59 appears in the Function
display.

2. Press Enter on the control panel; ** appears
next to the function number.

3. Press the Select, Increment (1), or Decrement
(1) switch until the value of xx appears next to
the function number.

4. Press Enter on the control panel.

00xx 2C80

5. Press the Select, Increment (1), or Decrement
(1) switch until ** appears next to the function
number (59**).

6. Press Enter on the control panel.
Setting the yy Position:

7. Press the Select, Increment (1), or Decrement
(}) switch until 60 appears in the Function
display.

8. Press Enter on the control panel; ** appears
next to the function number.

9. Press the Select, Increment (1), or Decrement
(1) switch until the value of yy appears next to
the function number.

10. Press Enter on the control panel.

00xx yy80

11. Press the Select, Increment (1), or Decrement
(|) switch until ** appears next to the function
number (60**).

12. Press Enter on the control panel.
Setting the 2z Position:

13. Press the Select, Increment (1), or Decrement
(1) switch until 61 appears in the Function
display.

14. Press Enter on the control panel; ** appears
next to the function number.

15. Press the Select, Increment (1), or Decrement
(}) switch until the value of zz appears next to
the function number.

16. Press Enter on the control panel. Record the
data from the display as the base address.

00xx yyzz

17. Press the Select, Increment (1), or Decrement
(}) switch until ** appears next to the function
number (61**).

18. Press Enter on the control panel.

You have just entered your address into the
system. Now use the following procedure to
obtain the information from function 62.

The following table shows the range to collect
data for each function that was not available (from
Figure 2-4 on page 2-9) and the range to collect
data for additional information.
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Figure 2-5. Additional Data Collection Ranges

Name Description

54 not available IPL configuration table

6200, 6201, 6202...continue
until you get 0000 0000 two
times.

55 not available SP card log buffer

620A to 6218 and 624C to
6263 :

56 not available SP communications

6200 to 620E, 6216 to 622A,
6235 to 623F, 6286, 62F6, and
62F7

57 not available IPL message save

6200 continue until you get
0000 0000 four times

58 not available IPL parameters area

6200 to 6208

SP card error log

6200 to 6205

VPD data

6200 to 6202

SP card resource status
table

6200 continue until you get
0000 0000 four times

SP card ROS static area

Displaying Data from Function 62:

Press the Select, Increment (1), or Decrement ()
switch until 62 appears in the Function display.
Press Enter on the control panel. Press the
Select, Increment (1), or Decrement (}) switch
until 6200 appears. Press Enter on the control
panel. Record the data.

Press the Select, Increment (1), or Decrement ({)

switch until 01 appears after the function number
(6201). Press Enter on the control panel and
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6200 to 6247

record the data. Continue until you have the data
defined in Figure 2-5 on page 2-11.

When you are done, press the Select, Increment
(1), or Decrement (}) switch until 62** appears.
Press Enter on the control panel.

Repeat this procedure starting with “Changing the
address” on page 2-11 until you have recorded all
the data you need as defined by the procedure
that sent you here.

Call your next level of support and give them the
information you collected to write an MTR.
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Lamp Test
Function Code Table

Control Panel Functions Descriptions
Function 01-Display Selected IPL
Type/Mode
Function 02—-Select IPL Type/Mode
Function 03-Start IPL
Function 04-Lamp Test
Function 05-Power Fault System
Reference Code (SRC)
Function 06—Reserved
Function 07-Restore System Power
Function 08—Emergency Power Off
Functions 09 to 10—Reserved
Functions 11 to 19-System Reference
Code
Function 20—System Type and Model
Extended Control Panel Functions
Function 21—-Make DST Available
Function 22—-Main Storage Dump
Function 23—Restore Licensed Intemal
Code ...................
Function 24—Install Licensed Internal
Code
Functions 25 and 26—Service Switches
tfand2 . .................
Functions 27, 28, 30, and 31—Reserved
for Stand-Alone Utilities
Function 29—Load Model-Unique
Licensed Internal Code
Function 32—-Download Disk Licensed
InternalCode . . . ... ........
Function 33—Reorder SPCN Rack
Addressing
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3-6
3-6
3-6

Service Panel Functions
Using Subfunctions
Function 50-System Processor Stop
Function 51-System Processor Status
Function 52-System Processor Start
Function 53—-Path Switch

Low-Leve! Debug (LLD) Panel Functions
Function 54-Display Configuration Table
Function 55-Display Service Processor

Log Buffer (SPLB)
Function 56-Display Service Processor
Code Area
Function 57-Display IPL Message Area
Function 58-Display IPL Parameter
Area
Function 59-Setting First Character of
Address for MFIOP Control Storage
Display
Function 60-Setting Second Character
of Address for MFIOP Control Storage
Display
Function 61-Setting Third Character of
Address for MFIOP Control Storage
Display
Function 62-MFIOP Control Storage
Display
Function 63-System Status SRC Trace
Function 64-Diagnostic Status SRC
Trace
Function 67-Disk Unit IOP
Reset/Reload
Function 70-MFIOP Control Storage
Dump

3-8
3-9



Lamp Test

Use this procedure to verify that the lights on the
system control panel are working correctly. Per-
forming the lamp test on the 9406 System Unit will
also start a lamp test on the Stage 2 rack control
panels and on the 5032 or 504x units attached to
the system being tested.

If you cannot complete these steps, go to the
“Starting Point for All Problems” in the Problem
Analysis information to start problem analysis.

1 Power on the system.

2 Press the Select, Increment (1), or Decre-
ment () switch on the control panel to
display Function 04.

Press Enter on the control panel.

3 Do you have a 9406 Stage 2 system?
Yes No

! Go to step 6 of this procedure.

4 Press Enter on the control panel.

Do all of the following lights on the rack
control panels and on the units noted in the
first paragraph of this procedure go on?

¢ Rack Power Ready light

Note: The following lights remain on
for 25 seconds after you press Enter.
* Rack Attention light
* SPCN control panel lights:
— Attention light
- Power On light
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— A 5 x 7 dot pattern for each char-
acter in the Data display

No Yes

J Go to step 6 of this procedure.

5 Go to “SPCN PIP4” in the Problem Anal-
ysis information if the failure is on a sec-
- ondary rack-or frame.

This ends the procedure.

6 Press Enter on the control panel.

Do all of the following lights on the system
control panel go on?

* Processor Active/Activity light

» System Attention light

¢ Power On light

e A 5 x 7 dot pattern for each character
in the Function display

e A 5 x 7 dot pattern for each character
in the Data display

* Mode LEDs (if available)

Note: Some system types have a
single Function/Data display.

Yes No

i) Exchange the control panel or the
ac module (See “Removal and
Installation Procedures” in the
Repair and Parts information).

Note: On some models, the
control panel circuit board is the
FRU.

7 The lights on the system control panel are
working correctly.

This ends the procedure.




Function Code Table

Locate the function, code, and the function
description in the following table:

Notes:

1. The x can be any number 0 through 9, any
letter A through F, or a blank.

. If the function was being performed by the
customer, verify why the function was selected

and if it is complete.

. If you cannot change the function display or
complete the selected function, go to “Starting

Point for All Problems” in the Problem Anal-
ysis information for your system.

Function
Code

Function Selected

21 000 XXXX

Calls up Dedicated Service
Tools; causes the Dedicated
Service Tool (DST) Log-on
display to appear on the system
console (workstation attached to
bus 0).

22 X000 XXXX

Displays an attention SRC, 11-x
A1xx 3022, which indicates that
the Function 22 has been
selected. Reselect the function
to dump main storage and
system processor data.

Function
Code

Function Selected

23 X0 XXXX

Stand-alone utility (restore);
instructs the stand-alone
Licensed Internal Code to run
this utility.

01 0 X000

Display the currently selected
IPL type value (and IPL mode, if
available).

24 000K XXXX

Stand-alone utility (install);
instructs the stand-alone base
to run this utility.

02 00X XXXX

Select the IPL type value (and
IPL mode, if available).

03 X0 X0

Start an IPL and load the
system. The IPL uses the
selected IPL options.

25 000 X0

The service representative
switch 1 is set; this function is
the first step necessary to set
the service function range from
50 to 70.

04 X000 XXXX

Lamp test; all displays and indi-
cators will be switched on.

05 000 XXX

Not available on all system
types - informational power-fault
system reference code (SRC);
displays an SRC on the control
panel.

26 X000 00X

The service representative
switch 2 is set; this function is
the second step necessary to
set the service function range
from 50 to 70.

27 0000 XXXX

Reserved for stand-alone utility.

28 000 XXX

Reserved for stand-alone utility.

06 X0 X0

Reserved.

07 000K XXXX

Not available on all system
types - restore system power;
sends a command to the power
system to attempt to power on
any devices or frames that fail
to power on.

29 000 XXXX

Load the Model-Unique
Licensed Internal Code. Loads
the Model-Unique Licensed
Internal Code from tape to disk.
Used only after a mode D IPL.

30 X0 200

Reserved for stand-alone utility.

31 0000 XXX

Reserved for stand-alone utility.

08 >0 XxXxXX

Emergency Power Off

09 006 XxXXX
through
10 0000 XXXX

Reserved.

32 00 XXX

Load Licensed Internal Code;
loads Licensed Internal Code
from tape to disk. Used only
after a mode D IPL.

Reorder SPCN rack addressing.

110¢ 000K X00KK
through
19X 2000¢ XXX

System reference code (SRC);
displays an SRC on the control
panel.

34 0006 XXXX
through
49 00 XXX

Reserved (not used).

20 000 XXXX

Display the machine type and
model number.

50 00 00X

System processing unit stop.
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Function Function Selected Function Function Selected
Code Code
510¢ 20000 X0 System processing unit status; You cannot If you cannot find the function
displays the following values: find the code in code in this chart, the customer
BO register contents this chart. support for added features or

System instruction
address register (IAR)
address

Current task dispatching
element (TDE) contents

52 XXX XXXX

System processing unit start.

53 000 xxxx

Resets the control panel inter-
face.

54X% 3000¢ XXXX

Display low-level diagnostic /O
configuration table.

devices may not have been
available when this information
was produced. Look for any
supplement unit function code
information for the function code
you have displayed on the
control panel. If you do not find
any additional function code
information, go to “Lamp Test”
on page 3-2 and verify that the
lamps are working correctly.

553 2000¢ XxxX

Display low-level diagnostic
service processor log buffer.

56X 3000¢ XXXX

Display low-level diagnostic
service processor code area.

57X 000¢ XXXX

Display low-level diagnostic IPL
message save area.

58xx 2000¢ XXX

Display low-level diagnostic IPL
parameters area.

59xx 000¢ XXXX

Set first character of base
address for function 62 display.

60X 2000¢ 00X

Set second character of base
address for function 62 display.

610 2000¢ XXX

Set third character of base
address for function 62 display.

62X 3000¢ XXXX

Display multiple function I/O
processor storage.

63X XX XXX

System status SRC trace.

64X 300K XXXX

Service processor diagnostic
status SRC trace.

65X 2000¢ XX

Reserved.

66X0¢ X000¢ 00

Reserved.

67 000 00K

Disk Unit IOP Reset/Reload -
enabled only by a disk unit
SRC.

68 000 00X

Reserved.

69 000t XXXX

Reserved.

70 000 XXXX

Dump multiple function I1/O
processor control storage.

3-4 AS/400 Service Functions



Control Panel Functions
Descriptions

To select a function number, press the Select,
Increment (1), or Decrement () switch on the
control panel. To activate the function, press
Enter on the control panel while the desired func-
tion number is displayed.

Note: When you select a function and then press
Enter on the control panel, the function is acti-
vated. The function is not activated until you
press Enter on the control panel.

For more information about Functions 01 through
19, see the System Operation or System Startup
and Problem Handling information.

Function 01-Display Selected IPL

Type/Mode: On all system types, this function
displays the IPL type (A, B, C, or D) in the third
character position of the Data display.

A IPL from disk
B IPL from disk
C Reserved

D IPL from tape

Note: See “General Information” on page 1-50
and “IPL Mode Options” on page 5-2 for more
information on IPL options.

On some system types (for example, 9404 Model
200), this function also displays the IPL mode (M
or N only) in the fourth character position of the
Data display.

M  Manual mode
N  Normal mode

Function 02-Select IPL Type/Mode: On
all system types, this function selects the IPL type
(A, B, C, or D).

Note: This function is available only when
Manual mode is selected.

On some system types, this function also selects
the IPL mode: M (Manual) or N (Normal).

For more information on IPL options, see “Func-
tion 01-Display Selected IPL Type/Mode” and “IPL
Types” on page 5-2.

When Enter is pressed with 02 in the Function
display, the selected IPL type value is displayed in
the third character position of the Data display.
Some system types have Manual and Normal IPL
mode selection available when control panel Func-
tion 02 is displayed. For these systems, mode
value is displayed in the fourth character position
of the Data display.

To change the IPL values:

¢ Select Manual mode.

* Press the Select, Increment (1), or Decrement
(1) switch until the desired value is displayed.

* Press Enter on the control panel to save this
value.

Function 03-Start IPL: This function starts
an IPL using the selected IPL mode.

Notes:

¢ No system shut down is performed before
the IPL (see “Initial Program Load (IPL)
Summary” on page 5-2).

¢ This function is only available when
Manual mode is selected.

¢ This function is not available when the
system is powered off.

Function 04-Lamp Test: This function
ensures that no indicators are burned out and that
characters displayed at the control panel are valid.
When this test is activated the following lights go
on:

e A 5 x 7 dot pattern for each character in the
Function display

"~ e« A 5x 7 dot pattern for each character in the
Data display

¢ The Processor Active/Activity light

Note: For 9406 Stage 2, these lights are on
only after you power on the system

e The System Attention light
e The Power On light
¢ The Keylock Mode lights (if available)

The lamp test continues until the Select, Incre-
ment, or Decrement switch is pressed.
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Function 05-Power Fault System Ref-

erence Code (SRC): Function 05 displays
information about power faults and provides infor-
mational reference codes during disk unit concur-
rent maintenance procedures. Function 05 is only
available on systems with SPCN.

For more information on interpreting SRCs, go to
the Introduction section in Chapter 4, “System
Reference Code (SRC) Record” on page 4-1.

To use the SRC for problem analysis, go to the
“Starting Point for All Problems” in the Problem
Analysis information.

Function 06—Reserved: This function is
reserved for future control panel operations.

Function 07-Restore System Power:

Function 07 is displayed when the system power
control network (SPCN) detects that the processor
is powered on, but all the system system compo-
nents are not. Function 07 allows you to restore
power to devices or frames that have had a power
failure or have been powered off. It is used to
retry an incomplete system power on or to restore
power after a concurrent maintenance repair.
Function 07 is enabled only when Manual mode is
selected. Function 07 is not available on all

system types.

Function 08—-Emergency Power Off:
This function is available on systems that do not
have an emergency power off switch. To force
the system to power off, perform the following pro-
cedure:

1. Select Manual mode on the control panel.

2. Select Function 8 and press Enter on the
control panel.

3. An attention SRC, A100 8008, is displayed on
the control panel. This indicates that Function
8 has been selected.

4. To power off the system, reselect Function 8
and press Enter on the control panel.

Note: Selecting other functions may reset the
sequence.

Functions 09 to 10—-Reserved: These
functions are reserved for future control panel
operations.
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Functions 11 to 19-System Reference

Code: Functions 11 though 19, if enabled,
represent the words of the SRC.

SRC information should be recorded for error
reporting (use the Problem Summary Form in the
System Operation or System Startup and Problem
Handling information).

For more information on interpreting SRCs, go to
the Introduction section in Chapter 4, “System
Reference Code (SRC) Record” on page 4-1.

To use the SRC for problem analysis, go to the
“Starting Point for All Problems” in the Problem
Analysis information.

Function 20-System Type and Model:
This function displays the machine type and model
number in the following format:

MMMM Ommm

MMMM Machine type (9406, 9404, ...)

mmm  Model number (B10, C20, ...)
This information should be recorded with the SRC.

Notes:

¢ When the Machine Type and Model
Number are not available FFFF or FF is
shown.

¢ This function is available only when
Manual mode is selected.

Extended Control Panel
Functions

The extended control panel functions consist of
two major groups:

. Functions 21 through 26, which are available
when Manual mode is selected.

e Support service representative Functions 50
through 70, which are available when Manual
mode is selected and the customer service
switch 1 (Function 25) has been selected and
entered, followed by the entry of service
switch 2 (Function 26).

Note: When a function is not available FFFF or
FF is shown.



Function 21—Make DST Available:

Note: If SST is available, use it instead of DST.
Function 21 should be used when the operating
system is not available.

This function makes DST available on the
machine default console display. The DST display
appears on the primary console or the alternative
console. For more information on the primary and
alternative consoles, see “Determining a Primary
or Alternative Console” on page 2-3.

For more information on DST, see “Dedicated
Service Tools (DST)” on page 1-46.

Function 22—-Main Storage Dump: This
function dumps main storage and processor data
to the disk. Initially, an attention SRC, 11-x A1xx
3022, is displayed. This indicates that Function 22
has been selected. To dump main storage and
.system processor data to the disk, you must re-
select the function. When the function is avail-
able, a 0000 0000 data response followed by
informational SRCs and ended with an attention
level SRC displays. The System Attention light
indicates whether an SRC needs attention or is for
information.

This function is operated only when a main

storage dump is necessary. For example, a
system hang condition or after an operating
system failure.

See “Perform a Main Storage Dump to Disk” on
page 8-2 and “Error Recovery for Dumps” on
page 8-9 for more information.

Function 23—-Restore Licensed Internal

Code: This function restores Licensed Internal
Code from tape to disk. This function is used only
following an alternate IPL (mode D IPL).

For a description of how to run the Restore
Licensed Internal Code utility, see “Restore
Licensed Internal Code Utility” on page 6-14.

Function 24—-Install Licensed Internal

Code: This function initializes and assembles
the load-source disk unit (formats, if necessary)
and loads the Licensed Internal Code from tape
again. This function is used only following an
alternate IPL (mode D IPL).

For a description of how to run the Install
Licensed Internal Code utility, see “Install
Licensed Internal Code Utility” on page 6-11.

Functions 25 and 26—Service Switches

1 and 2: Service switches 1 and 2 can be
used to enable or disable the Functions 50
through 70. If Functions 50 through 70 are
enabled, entry of either switch disables them. If
the Functions 50 through 70 are disabled, of
service switch 1 followed by service switch 2
enables them.

A data response of 0000 0000 is always returned
and is followed by the display of the present IPL
mode (Function 01), if the extended function range
has been changed.

Functions 27, 28, 30, and 31—Reserved

for Stand-Alone Utilities: These functions
are reserved for stand-alone utilities.

Function 29-Load Model-Unique

Licensed Internal Code: This function
copies only the processor Model-Unique Licensed
Internal Code from tape and replaces any existing
Model-Unique Licensed Internal Code in the load-
source disk unit. This function is used only fol-
lowing an Alternate IPL (type D).

For a description of how to run this function, see

“Licensed Internal Code Install and Restore
Utilities” on page 6-11.

Function 32-Download Disk Licensed

Internal Code: This function downloads the
Licensed Internal Code to disk and is used only
following an alternative IPL (type D).
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Function 33-Reorder SPCN Rack

Addressing: This function puts the rack
addresses in the correct order to show their posi-
tion in the System Power Control Network
(SPCN). It is used when racks have been added
to or removed from the system.

Service Panel Functions

These functions are enabled when Manual mode
is selected and Functions 25 and 26 are entered.
The following is a list of all the service panel func-
tions and a description of each.

Service functions 50 through 70 are available
when Manual mode is selected and when service
switch 1 (Function 25) has been entered, followed
by the entry of service switch 2 (Function 26).
The service functions may be disabled again by
selecting and entering either service switch 1
(Function 25) or service switch 2 (Function 26).

Notes:

1. For 9406 Stage 1, functions 59 through 70 are
not available.

2. Low-level debug 54 through 58 functions are
available only after a terminating error.

Using Subfunctions: Subfunctions are
used with Functions 51 and 54 through 64. After
selecting and entering the function, the subfunc-
tion field appears with two asterisks. You may
now select and enter a subfunction value. When
selected and entered, actual data, FFFF, or YY FF
(where YY is the function number), is displayed.
The 'FFFF' or 'YY FF' response indicates that no
data is present for this subfunction value. The
data is displayed as 8 hexadecimal digits, which is
4 bytes of data.

These steps may be repeated for different sub-
function values. To exit subfunctions, select and
enter the two asterisks for the subfunction value.
Figure 3-1 shows an example of a subfunction
data display.
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Figure 3-1. Subfunction Data Display Example

Subfunc-
Function tion Data Display
51 *” Subfunction mode entered
51 00 IAR (2 bytes) and base reg-
ister O (2 bytes)
51 01 Base register O (4 bytes)
51 02 Current TDE (4 bytes)
51 03 Current TDE (2 bytes) and

reserved (2 bytes)

Function 50-System Processor Stop:
This function stops the system processor.

Function 51-System Processor

Status: This function displays the following
values:

* System IAR address
* Base zero (BO) register contents
e Current TDE contents

The data may be displayed 8 digits at a time.
Select and enter a subfunction number to display
each word of data from 00 to OF.

Function 52-System Processor Start:

This function starts the system processor (after it
has stopped).

Function 53—Path Switch: This function
resets communication between the service
processor and the control panel.

Low-Level Debug (LLD) Panel
Functions

These functions are enabled when Manual mode
is selected, the system is stopped, and Functions
25 and 26 are selected. These functions are used
for analyzing IPL errors. The following is a list of
all the low level debug (LLD) panel functions and
a description of each.



Function 54-Display Configuration

Table: The I/O configuration table (ICT) con-
tains the state of every I/O bus unit (IOBU) and
bus extended unit (BEU) found on the system’s
bus 0. Using this function helps determine the
status of the load-source IOP at the time of failure.
The data may be displayed 8 digits at a time.
Select and enter a subfunction number to display
each word of data from 00 to 3F.

See “Low Level Debug and Data Collecting
Procedures” on page 2-5 for more information.

Function 55-Display Service Processor

Log Buffer (SPLB): The SPLB contains
data related to the system terminating. The data
may be displayed 8 digits at a time. Select and
enter a subfunction humber to display each word
of data from 00 to FF.

See “Low Level Debug and Data Collecting
Procedures” on page 2-5 for more information.

Function 56-Display Service Processor

Code Area: The service processor code area
(SPCA) contains the state of the system processor
and service processor at the time of failure. This
area contains data such as the failing LID (Load
ID) which indicates what LID the service processor
wanted from the load-source IOP. The data may
be displayed 8 digits at a time. Select and enter a
subfunction number to display each word of data
from 00 to FF.

See “Low Level Debug and Data Collecting
Procedures” on page 2-5 for more information.

Function 57-Display IPL Message

Area: The IPL message save area (IMSA) is a
first-in-first-out queue of messages sent to the
service processor before the time of failure. This
area is useful in determining the sequence of
events on the system I/O bus before the failure.
The data may be displayed 8 digits at a time.
Select and enter a subfunction number to display
each word of data from 00 to 3F.

See “Low Level Debug and Data Collecting
Procedures” on page 2-5 for more information.

Function 58-Display IPL Parameter

Area: The IPL parameters area contains the
status of the type of IPL being performed. The
data may be displayed 8 digits at a time. Select
and enter a subfunction number to display each
word of data from 00 to 08.

See “Low Level Debug and Data Collecting

‘Procedures” on page 2-5 for more information.

Function 59-Setting First Character of
Address for MFIOP Control Storage
Display: See “Low Level Debug and Data Col-

lecting Procedures” on page 2-5 for more informa-
tion.

Function 60-Setting Second Character
of Address for MFIOP Control Storage
Display: See “Low Level Debug and Data Col-

lecting Procedures” on page 2-5 for more informa-
tion.

Function 61-Setting Third Character of
Address for MFIOP Control Storage
Display: See “Low Level Debug and Data Col-
lecting Procedures” on page 2-5 for more informa-
tion.

Function 62-MFIOP Control Storage
Display: See “Low Level Debug and Data Col-
lecting Procedures” on page 2-5 for more informa-
tion.

Function 63-System Status SRC

Trace: The system status SRC trace is a copy
of the last 25 status SRCs (usually associated
with the IPL sequence or the power-off sequence).

Enter a subfunction between hexadecimal 00 and
18 to look at the status SRCs in sequential order.
The most recent SRC (the last status SRC) is
viewed at subfunction hexadecimal 18.

See “Low Level Debug and Data Collecting
Procedures” on page 2-5 for more information.
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Function 64-Diagnostic Status SRC

Trace: The diagnostic status SRC trace is a
copy of the last 25 status SRCs (usually associ-
ated with the service processor function of
problem determination and main store dump).

Enter a subfunction between hexadecimal 00 and
18 to look at the status SRCs in sequence. The
most recent SRC (the last status SRC) is seen at
subfunction hexadecimal 18, and the extended
SRC words for this SRC are seen at subfunction
19 through 20.

See “Low Level Debug and Data Collecting
Procedures” on page 2-5 for more information.
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Function 67-Disk Unit IOP
Reset/Reload

Note: Function 67 is available only if your system
is at Version 3 Release 1 or later.

This function is used to initiate an 1/0 processor
dump and a disk unit I/O processor reset/reload.
The function is enabled only when an attention
SRC, A6xx 0255, is displayed on the control panel
and the associated I/O processor supports a
reset/reload function.

Function 70-MFIOP Control Storage

Dump: This function dumps the contents of the
control storage from the MFIOP to SID 00008700
0000 on the load-source disk.
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Introduction

The SRC record is the mechanism that supplies
first failure-data-found information, and is used by
the customer or service representative during
problem analysis, repair actions, and verification.
The SRC record supplies the linkage to the
problem analysis procedures (in the service infor-
mation and online), which supply the detailed
steps used to analyze the problem. There are two
general methods in which SRC record information
is displayed on the control panel. These are
described in “Stage 1 System Reference Code
(SRC) Definition” on page 4-3 and “Stage 2
System Reference Code (SRC) Definition” on
page 4-7.

The SRC record is a sequence of words (codes)
that are displayed on the control panel. It is
coded information that identifies a status; a
detected hardware, Licensed Internal Code, or
software failure; and the unit reporting the failure
with its location. The Function 11 word is dis-
played automatically when the SRC record is
shown. Additional functions (Functions 12 through
20) must be selected by using the Select, Incre-
ment (1), Decrement (), or Enter switches on the
control panel. Some portions of the SRC record
may not contain data. SRC records vary in length
(up to 40 bytes) and are displayed as described in
the following paragraphs.

SRC records are shown with a -2 next to the func-
tion number in the Function display on Stage 2
systems (example 11-2 xxxx xxxx). The SRC
records are shown with two blanks next to the
function number in the Function display on Stage
1 systems (example 11 0 XXXXx).
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The type of SRC record can be identified by the
first digit in the Function 11 Data display as

follows:

Function display

Description

11xx AXxX XXXX

Attention or action required.
The system is waiting for a
user action. Example: This
type of SRC record is displayed
on a tape IPL if the tape unit is
not ready.

11xx Bxxx xxxx

Machine check detected by
Licensed Internal Code. A
Licensed Internal Code compo-
nent detected a system error.
The problem could be failing
hardware or software; follow
the unit reference code tables.

110¢ Cxxx xxxx

IPL status. Status SRC
records are displayed to indi-
cate the progression of the IPL.
These values can be:

o Cixxxxx service
processor

e C3xx xxxx system
processor

o C6xx xoxx Vertical
Licensed Internal Code

e COxx xoxx 0S/400

11xx Dxoox xxxx

General system status. Status
SRC records are displayed to
indicate the status of system
functions when the console is
not available. Some of these
functions are main storage
dump or delayed power off.

11xx 000¢ 300X
to
11 900x 2000K
or
11xx Frox 000

Hardware reported error. A
system failure resulted from a
hardware error.



Stage 1 System Reference Code (SRC) Definition
The system reference code record is made up of words 11 through 20. A unit
reference code is located within the SRC record. The unit reference code is
located either in the right half of Function 11 or the right half of Function 12. When
the unit reference code (from word 11 or 12) is added to the lefimost 4 characters
of word 11, it becomes the 8-digit SRC (example: xxxx xxxx). This SRC is used
throughout the maintenance package during problem analysis. The basic Stage 1
SRC formats are provided in this section.

Figure 4-1. Licensed Intemal Code or power and control panel SRC structure

Func-
tion Description
The 4 leftmost characters displayed describe the Licensed Internal Code or
power or control panel unit reporting the error. The 4 rightmost characters
11 are the unit reference code.
12
through Displays additional information about the failure, such as location of the unit,
19 sense data, and serial number.
20 Displays machine type and model number.

Figure 4-2. Hardware SRC structure

Func-

tion Description

11 The 8 characters displayed describe the hardware unit reporting the error.
12 The 4 rightmost characters are the unit reference code.

13

through Displays additional information about the failure, such as location of the unit,
19 sense data, and serial number.

20 Displays machine type and model number.

The general SRC format can be determined by the first digit in Function 11 data
display as follows:

11 LZxxx XXXX

oF Stage 1 Power and Control Panel SRC Formats

+2,3,4,5,6,7,8,9 Stage 1 Hardware SRC Formats

,B,C,D Stage 1 Licensed Internal Code and 0S/400 SRC Formats
Reserved

mX>—~ON
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0000
BBCb
Tmmm
LMMM
rrrr
RRRR
SSSS
tttt
77T
uuuu
22722
94xx

mmm

Figure

Stage 1 Hardware SRC Formats
Notes:

1. This figure represents three SRC record formats; other formats exist.

2. For Functions 14 through 19, data may not be displayed for some SRC
records.

3. For Function 20, when data is not available the display will show 'FFFF

System Processor

IOP SRC Format Device SRC Format SRC Format
Function Data Function Data Function Data
11 TTTT LMMM 11 tttt Tmmm 11 25xx Tmmm
12 2777 RRRR 12 2777 rrrr 12 000F RRRR
13 BBCb @eee 13 SSSS SSSS 13 SSSS VVDD
14 tttt Tmmm 14 uuuu uuuu 14 uuuu uuuu
15 717 rrrr 15 TTTT LMMM 15 uuuu uuuu
16 SSSS SSSS 16 2277 RRRR 16 uuuu uuuu
17 uuuu uuuu 17 BBCb @eee 17 uuuu uuuu
18 1777 1111 18 771 1111 18 uuuu uuuu
19 2277 1111 19 2717 1111 19 2777 1111
20 94xx Ommm 20 94xx Ommm 20 94xx Ommm

Unit address

Bus, bus, card, and board address (direct select address)

Level indicator plus 3—digit model number of failing device

Level indicator plus 3—digit model number (for examp1e 6160 or 6150)
Outboard failing unit reference code

Unit reference code

Serial number of failing unit

Outboard failing unit type number (for example, 6100)

Type number or card identification number (hexadecimal Zxxx through 9FFF)
Unit specific data

Reserved

AS/400 machine type (for example, 9404)

AS/400 model number

4-3. Example of Stage 1 Hardware SRC records. This figure represents three SRC record formats; other

formats exist.
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Stage 1 Power and Control Panel SRC Formats

Control Panel Indicators
Function Data

11 NQQQ RRRR

INI:
0, F, Control Panel
'QQQ' <
Always zeros
'RRRR' «
Unit reference code

20 94xx Ommm

Figure 4-4. Example of Stage 1 Power and Control Panel SRC records
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Stage 1 Licensed Internal Code and 0S/400 SRC Formats

Control Panel Indicators
Function Data

11 XYNN RRRR

Tﬂuk__ﬂ_
X'e

A, Intervention required

B, Machine check or termination code
C

D

, IPL status indicator
, General status message
E, Reserved
IYIIIII:

F, Function that displayed this SRC

1, Service Processor

6, Vertical Licensed Internal Code

9, 0S/400

0, 2-5,7, 8 and A — F are reserved.

‘NN'<
May be any hexadecimal value 00 through FF. "

'RRRR '« |

Unit reference code (may be any hexadecimal value 0000 through FFFF)

12 1171 1711

19 1711 1111

20 94xx Ommm

Figure 4-5. Example of Stage 1 Licensed Internal Code and OS/400 SRC records
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Stage 2 System Reference Code (SRC) Definition

On Stage 2 systems, word 11 is the 8-digit SRC (example: xxxx xxxx), and is used
throughout the maintenance package during problem analysis.

The SRC structure for Stage 2 systems provides more information about the
machine at the time of the failure. The following are included with Stage 2
systems:

¢ The system reference code record is made up of words 11 through 20.

¢ The unit reference code is always located in the right half of Function 11-2.
¢ General system condition information is shown in Function 12-2.

¢ The unit address is shown in 8 digits instead of 4.

¢ The SRC function number contains a -2 to show the Stage 2 structure.

Figure 4-6. Stage 2 SAC Structure
Func-
tion Description
Displays a power reference code. Only available on systems with SPCN.
5 Use Figure 4-9 on page 4-9 to interpret the power reference code.
The 4 leftmost characters displayed describe the unit reporting the error.
11-2 The 4 rightmost characters are the unit reference code.
12-2 Displays general system state information.
13-2
through Displays additional information about the failure, such as location of the unit,
19-2 sense data, and serial number.
20 Displays machine type and model number.
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Stage 2 Hardware SRC Formats
Notes:

1. This figure represents three SRC formats; other formats exist.
2. For Functions 14-2 through 19-2, data may not be displayed for some SRCs.

3. For Function 20, data is always available. Select Manual mode.

IOP SRC Format 17 Device SRC Format 27 IOP SRC Format 13
Function Data Function Data Function Data
|11—2| ’TTTT RRRR‘ |11—2| |tttt rrrr |11—2, ’TTTT RRRR‘
{12—2' |MIGV EP17] ‘12—2' |MIGV EP27| |12—2‘ [MIGV EP13|
|l3—2‘ ‘ZZZZ BBCb| 13-2 iZZZZ BBCb‘ |13—2‘ |ZZZZ BBCb‘
’14—2‘ |@@@@ @@@@‘ '14—2‘ ‘@@@@ @@M‘ ‘14—2' |@@@@ @@@@‘
‘15—2| |TTTT LMMM‘ ‘15—2‘ 'tttt 1mnn| ’15—2 TTTT LMMM
|16—2| |tttt 'Irmm| '16—2‘ |TTTT LM;’ |16—2| ‘uuuu uuuu
|17—2‘ |ZZZZ rrrrI |17—2‘ ‘ZZZZ RRRR| |17—2| uuuu uuuu|
l18—2| |ssss ssssl |18—2| |?sss ssss| '18—2| luuuu uuuu|
‘19—2| |uuuu uuuu‘ |19—2’ |uuuu uuuu |19—2| ‘uuuu uuuu|
|20 I ’94xx nmrml ~29 l [94xx Qrmml |29 | |§xx en'mn‘
00e@ = Unit address
BBCb = Bus, bus, card, and board address (direct select address)
Immm = Level indicator plus 3—digit model number of failing device
LMMM = Level indicator plus 3-digit model number (for example, 61680 or 6150)
M = Main storage dump indicator
rrrr = Qutboard failing unit reference code
RRRR = Unit reference code
ssss = Serial number of failing unit
tttt = Qutboard failing unit type number (for example, 9335)
TTTT = Type number or card identification number (hexadecimal 2xxx through 9FFF)
uuuu = Unit specific data
V = Additional SRC information exists
2711 = Reserved

94xx = AS/400 machine type (for example, 9406)
mmmm = AS/400 model number
MIGV EP = general system status (see Function 12-2 System Status Information)

Figure 4-7. Example of Stage 2 Hardware SRC records. This figure represents three SRC record formats; other
formats exist.
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Stage 2 Control Panel Format
Control Panel Format

Control Panel Indicators
Function Data

11-2 0000 RRRR

'RRRR' =
Unit reference code (any hexadecimal value 0000 through FFFF)

20 94xx Ommm

Figure 4-8. Example of Stage 2 Control Panel SRC records

Stage 2 Power Format

Control Panel Indicators

Function Data
11-2 1PPJ RRRR
T _A_A__ |
INI:
1, Power
'PP'<
Rack number
IJI:
Unit within rack
'RRRR' «

Unit reference code (any hexadecimal value 0000 through FFFF)

20 94xx Ommm

Figure 4-9. Example of Stage 2 Power SRC records
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Stage 2 Licensed Internal Code and 0S/400 SRC Formats

Control Panel Indicators

Function Data
11-2 XYNN RRRR
Tm_h
A, Operator intervention message
B, Machine check or termination code
C, IPL status indicator
D, General status message
E, Reserved
] Y ' ¢

Function that displayed this SRC

0, IOP Licensed Internal Code

1, Service Processor

3, HLIC and system processor

6, Vertical Licensed Internal Code

9, 0S/400

2, 4, 5,7, 8, and A — F are reserved.

INNI:
Variable data
'RRRR' <
Unit reference code (may be any hexadecimal value 0000 through FFFF)
12-2 MIGV EPFF
13-2 7771 1711
19-2 1711 1111
20 94xx Ommm

Figure 4-10. Example of Stage 2 Licensed Internal Code and OS/400 SRC records
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Function 12-2 System Status
Information

Function 12-2 provides a fixed location for infor-
mation common to all SRCs shown on the control
panel. It is available for all Stage 2 SRC formats
except power and control panel. This information
is provided by the service processor at the time
the SRC is displayed to the panel. Figure 4-11
shows the contents of Function 12-2.

Control Panel Indicators
Function Data

12-2 |MIGV EPFF'
FYVY
IMI <

Main storage dump. See Note 2 below.
) I I:

IPL State. See Note 3 below.

IGI:

IPL type last initiated. See Note 4 below.
IVI:

Additional SRC information. See Note 5 below.
IEI:

Environment (Mirroring, Checksum, UPS). See
Note 6 below.
lPI:
Processor class. See Note 7 below.
'FF'«
Format Number that identifies the remainder of data
(hexadecimal 00 - FF).

Figure 4-11. Structure of Fixed Data in Function 12-2
Notes: 7. For coding of P, Processor class indicator,
see “Processor Class Indicator (P)” on

1. This data is not provided on Stage 1 hard- page 4-14.

ware.

2. For coding of M, Main storage dump indi-
cator, see “Main Storage Dump Indicator (M)”
on page 4-12.

3. For coding of |, IPL state indicator, see “IPL
State Indicator (I)” on page 4-12.

4. For coding of G, IPL type last initiated indi-
cator, see “IPL Type Last Initiated Indicator
(G)” on page 4-12.

5. For coding of V, Additional SRC information
indicator, see “Additional SRC Information
Indicator (V)" on page 4-13.

6. For coding of E, Environment indicator, see
“Environment Indicator (E)” on page 4-14.
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Main Storage Dump Indicator (M): The
first hexadecimal digit displayed in Function 12-2
indicates whether a main storage dump was
started and if it was successful. The indicator has
the following meanings.

Hex Digit Description
0 No Main Storage Dump Requested
1-7 Requested Dump Was Successful
Hex Digit Description
1 Hardware dump suc-
cessful
2 MCLB dump only suc-
cessful
3 Hardware and MCLB
dump successful
4 Main storage dump
only (VLIC) successful
Reserved
MCLB and main
storage dump suc-
cessful
Full dump successful
Wrote to DASD, then
failed; some data
written for debug
9-F Requested Dump Failed; No Data
Written
Hex Digit Description
9 Hardware dump failed;
no debug data exists
A MCLB dump only failed;
no debug data exists
B Hardware and MCLB
dump failed; no debug
data exists
C Main storage dump
only (VLIC) failed; no
debug data exists
D Reserved
E MCLB and main
storage dump failed; no
debug data exists
F Full dump failed; no

debug data exists

4-12 AS/400 Service Functions

IPL State Indicator (I): The second
hexadecimal digit displayed in Function 12-2 indi-
cates how far the IPL went on before the SRC
was displayed. The indicator has the following
meanings.

Hex Digit IPL State Description

IPL from ROS in progress

IPL from RAM is running

Service processor task initialized
HLIC initialization completed
Operational load of VLIC complete
Bus manager initialized

Main storage initialization complete

N O o A WO N = O

Load-source DASD connection
established

DST or limited paging available
Storage management directories ver-
ified

Authority structures verified

Indexes verified

Data base verified

VLIC handoff to 0S/400

IPL complete to sign on screen

mTm OO T >

Power off attempted

IPL Type Last Initiated Indicator (G):

The third hexadecimal digit displayed in Function
12-2 indicates the IPL type (IPL mode and envi-
ronment) of the last IPL performed, or the IPL
running at the time of the failure. The IPL type is
coded as shown in the following matrix.

A Power-on IPL (first row in the table) includes the
IPL that occurs automatically when the main
power switch is turned on or when power is
started after a power failure. It also includes an
IPL started by the timer and a remote IPL started
by a communication line. A Programmed IPL is
an IPL resulting from the PWRDWNSYS
command with Restart=Yes specified. A Function
3 IPL is started by selecting Function 03 on the
control panel and pressing the Enter key.



Selecting IPL types A or B (type C is reserved)
with Function 02 causes an IPL from different
areas on the load-source DASD. IPL type D is
from the alternative load-source device, normally a

tape.

Figure 4-12. IPL Type Indicator

IPL IPL IPL IPL

Type Type Type Type
IPL Environment A B (o] D

Power-on IPL

A
Programmed IPL 1
Function 3 IPL 5
Unknown IPL type 0

olo|n|m
o|N|w|0O
o|lo|a|O

Additional SRC Information Indicator

(V): The fourth hexadecimal digit displayed in
Function 12-2 indicates that additional information
is available that might be important in determining
the cause of the failure. Four types of additional
data are identified:

1—Service Processor Communications Area
(SPCA).

The SPCA may contain additional SRCs from
the system processor which were not dis-
played on the control panel because they
were not terminating errors. The whole SPCA
may be displayed by using Function 56. Go
to “Low Level Debug and Data Collecting
Procedures” on page 2-5 for more information
on how to use Function 56.

2—Service Processor Log Buffer (SPLB).

The SPLB may contain additional SRCs per-
taining to mirrored DASD which were not dis-
played on the control panel because they
were not terminating errors. These SRCs
may be related to the terminating SRC, which
is displayed. The whole SPLB may be dis-
played by using Function 55. Go to “Low
Level Debug and Data Collecting Procedures”
on page 2-5 for more information on how to
use Function 55.

4—IPL Message Area

The IPL message area may contain AER
(Asynchronous Error Report) records, sent
from an IOP during the IPL but not displayed
on the control panel as SRCs because they
were not terminating errors. These AERs may
be related to the terminating SRC, which is

displayed. The whole IPL message area may
be displayed by using Function 57. Go to
“Low Level Debug and Data Collecting
Procedures” on page 2-5 for more information
on how to use Function 57.

8—IOP Dump Taken

An IOP dump may be started by the multiple
function 10P (self dump) or requested by
VLIC. In either case, if the code in this digit
indicates that an IOP dump has been written
to a disk, the dump can be found in SID 87.
Go to “Copying the I0OP Storage Dump to
Tape or Diskette” on page 8-11 if this code
indicates that the IOP dump has been written.

Any combination of these data areas may contain
useful information. Therefore the V digit of Func-
tion 12-2 is coded as follows:

Figure 4-13. Additional SRC Information Indicator

IPL
Msg SPLB
Func- Func- SPCA
Hex IOP tion tion Func-
Digit Dump 57 55 tion 56
0
1 X
2 X
3 X X
4 X
5 X X
6 X X
7 X X X
8 X
9 X X
A X X
B X X X
o] X X
D X X X
E X X X
F X X X X
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Environment Indicator (E): The fifth
hexadecimal digit displayed in Function 12-2 indi-
cates the system environment, that is, whether
DASD mirroring or checksums are being used and
whether a back-up power source is being used.

Figure 4-14. Environment Indicator

Hex
Digit Environment
Environment is unknown.
0,8 DASD protection is unknown.
No mirroring or checksums.
No DASD protection.
1,9 No checksummed or mirrored ASPs.

System ASP is mirrored.

Partial DASD protection.

At least 1 user ASP that is not mirrored.
2, A No checksummed user ASPs.

All DASD is mirrored.
Complete DASD protection.
3,B System ASP and any user ASPs are mirrored.

Some DASD is mirrored, some is checksummed.
At least partial DASD protection.
System ASP is not mirrored.
At least 1 user ASP is mirrored.
4,C At least 1 ASP is checksummed.

Some DASD is checksummed, none is mirrored.
At least partial DASD protection.
At least 1 ASP is checksummed.

5D No mirrored ASPs.
System ASP is mirrored, some DASD is check
-summed.
At least partial DASD protection.

6, E At least 1 ASP is checksummed.

Some mirrored user ASPs.

Partial DASD protection.

System ASP is not mirrored.

At least 1 user ASP is mirrored.
7, F No checksummed ASPs.

Note: Hexadecimal codes 0 through 7 indicate normal power.
Hexadecimal codes 8 through F indicate UPS or battery
backup is in use.
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Processor Class Indicator (P): The sixth
hexadecimal digit displayed in Function 12-2 indi-

cates the type of processor. The indicator has the
following meanings.

Figure 4-15. Processor Class Indicator

Hex
Digit Processor Class
0 Unknown
1 9402 System Unit
2 9404 System Unit
9406 System Unit, Model D35/D45,
3 E35/E45, and F35/F45
9406 System Unit, Models D50, E50, F50,
4-8 and above
9-F Reserved

How SRC Information Is
Displayed in the Operating
System/400

For specific hardware errors, Vertical Licensed
Internal Code informs the Operating System/400
program of the failure. The Operating System/400
program records this information in the problem
log and sends a message to the system operator’s
message queue. The operator sees the following:

Message
Short description of the failure

Additional message information (help)
Recovery actions to be performed by
customer

The message is displayed using the DSPMSG
QSYSOPR command. When the message or the
help information has problem analysis procedures,
press F15 (Work with problem). The SRC associ-
ated with the message is displayed.
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Initial Program Load (IPL)
Summary

The IPL consists of five steps:

1. Service processor performing power-on tests
and loading control storage and main storage

. Horizontal Licensed Internal Code initialization
. Vertical Licensed Internal Code initialization

. Performing the machine-to-program transition

o A WO N

. Installing or starting the OS/400 program

System Values

System values are control information that affect
the operation of some parts of the system. You
can display or change system values either after
an IPL or during an IPL. For more information on
displaying or changing system values after an IPL,
see “WRKSYSVAL Command” on page 1-80.

To change system values during an IPL, set the
Define or change system at IPL option to Y (yes)
on the IPL Options display. Then, select the
System values commands option from the Define
or Change the System at IPL display.

System Value Description

QIPLTYPE Indicates the type of IPL. This
value is valid only when Normal
mode is selected.

The following values may be
specified.

Value Meaning

0 No Use Dedicated Service
Tools (DST) menu is dis-
played. Perform an IPL in
unattended mode. This is
the shipped default value.

1 The DST menu is dis-
played. Perform an IPL in
attended mode.

2 The DST menu is dis-
played. Perform an IPL in
attended mode.
QCONSOLE is not varied
off and the system remains
in restricted condition.
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IPL Mode Options: The IPL mode is
selected in several ways depending upon the
system and model type:

« |f the control panel has a keylock, the keylock
controls the IPL modes. A keylock gives the
operator security control over the functions
which may be activated or deactivated from
the control panel and control over data which
may be accessed from the control panel.
There are two types of keylocks available.

— rotary mechanical - uses a metal key to
activate lock

— electronic - uses an electronic circuit card
(keystick) to activate the Select, Increment
(1), or Decrement () switches

The keylock allows you to choose one of the
following IPL mode values:
Manual DST menu is displayed. Perform
an IPL in attended mode.
Enables the Delayed Power Off
switch.

Normal Perform an IPL according to the

value of QIPLTYPE.

Locks the control panel on the
system unit.

Secure

Auto Most control panel functions are
locked. Automatic IPLs are
allowed.

« [f the control panel does not have a keylock,
use the Increment (1), or Decrement ()
switch to select control panel Function 02.
Function 02 allows you to select an IPL mode
of Manual (M) or Normal (N). Manual and
Normal are the only modes available.

IPL Types: The type of IPL is displayed using
control panel Function 01 and can be set using
control panel Function 02.

A Normal disk IPL using copy A of the
system Licensed Internal Code.

B Normal disk IPL using copy B of the
system Licensed Internal Code.

Cc Reserved

D Alternate IPL from tape. Used for code

install and restore.
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Notes:

1. If the system does not have a keylock on the
control panel, Function 02 allows you to select
eight possible combinations of IPL modes and
types. Types A, B, C, and D can be selected
in Manual (M) mode in Normal (N) mode.

2. For more information on IPL options, see
“General Information” on page 1-50, the
System Operation information, the System
Startup and Problem Handling information, or
the Diagnostic Aids — Volume 1 information.

IPL
Environ-
ments

Description

POR

Power on reset IPL. The system
was powered off and powered
on. During the power on, all
hardware runs diagnostic tests.

FO3

Control panel Function 03 starts
a Load IPL. This differs from a
POR IPL because no power off
and power on sequence is done.
This means a system shut down
is not performed and not all
hardware diagnostics are per-
formed during the IPL. IOPs are
reset using a software POR
equivalent (UR-D/IR-D).

Programmed
IPL without
parameters

This IPL is started by the oper-
ating system. An example of
this is the command
PWRDWNSYS IMMED
RESTART(*YES). This is similar
to a Function 03 IPL except that
a system shut down is per-
formed.

Programmed
IPL with
parameters

This IPL is started by the
Licensed Internal Code. It is
directed to a specific load-source
disk unit. This is used during
installs and for IPL failures that
can be directed to a mirrored
load-source disk unit.

Remote power
on

This IPL is started from a remote
location (using a modem) if the
system value QRMTIPL is set to
1. Normal or Auto mode must
be selected and the system
power must be turned off.

Automatic This IPL is started automatically
restart after a power failure if the
' system value QPWRRSTIPL is
set to “1.” Normal or Auto mode
must be selected.
Power on by This IPL is started by an internal
date/time clock. Normal or Auto mode

must be selected.

Problems During an IPL

Figure 5-2 on page 5-5 shows the sequence of
events that occur during an IPL. For more infor-
mation on attended and unattended IPLs, see the
Systern Operation or System Startup and Problem
Handling information.
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Attended IPL: Errors detected before are Unattended IPL: Serious path errors detected

displayed on the control panel lights. To analyze before are displayed on the control panel

these errors, go to the “Starting Point for All Prob- lights.

lems” in the system Problem Analysis information

to start problem analysis. Path errors that are not serious are recorded in
the problem log, the error log, and the message

If a VLIC intervention screen appears before |, handler. Look at the message handler after the

go to “VLIC-PIP Display Examples” in the system sign-on is completed.

Problem Analysis information.
The status of IPL at is displayed on the

For system errors that occur while using the Use control panel lights. Figure 5-1 shows that most
Dedicated Service Tools (DST) display or while problems that occur during an IPL are machine
installing the operating system, go to the “Starting checks. Machine checks are shown on the control
Point for All Problems” in the system Problem panel as SRCs.

Analysis information to start problem analysis.
For analyzing IPL problems, it is important that the

Device errors detected while using the Use Dedi- correct information be collected. Normally, the
cated Service Tools (DST) display and while hardware service representative collects informa-
installing the operating system are shown on a tion concerning error conditions that could not be
separate error message display. Follow the corrected by completing a procedure or by
instructions on the display. exchanging a part. A copy of the system SRC

trace is useful for an IPL failure. See “Recording
Status SRCs” on page 2-5 for more information.

Figure 5-1. System Reference Codes on the Control Panel

Machine problems Oxxx xxxx through 9xxx xxxx  Machine error
100¢ X00KK Power problem (Stage 2 systems)
BOxx xxxx IOP common code
B1xx xxxx Service processor machine checks
B3xx 00 System processor and HLIC machine checks
B6xx x00¢ Vertical Licensed Internal Code machine check
B9xx 300 0S/400 machine check
Normal operations A1 X000X Operation interruption by service processor
ABXX XXXX Operation interruption by VLIC
A9XX XXXX Oberation interruption by OS/400
C1xx XX IPL status for the service processor
C3xx xxxx IPL status for the system processor
C6xx 00X IPL status for Vertical Licensed Internal Code
C600 4260 IPL status after abnormal power-off
C900 0 IPL status for OS/400 program
Other D10¢ xxxx General status for the service processor
D6xx x000¢ Stand-Alone Utility and run-time status for Ver-

tical Licensed Internal Code
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IPL Sequence

Service Processor Initialization:
Functions Performed:

The following list is a high-level description of the
functions performed by the service processor
during an IPL:

1. The service processor starts by running the
hardware diagnostic routines to verify the
service processor's own hardware.

2. The service processor obtains the necessary
code (software) from the load source (disk or
tape) to load itself and control the remainder
of the IPL.

3. The service processor runs hardware diag-
nostic routines on the system processor and
loads a series of Horizontal Licensed Internal
Code diagnostic routines into the processor
unit control storage.

4. Horizontal Licensed Internal Code diagnostic
routines run their diagnostic tests, then
request that the service processor load the
run-time Horizontal Licensed Internal Code
into the processor unit control storage and
Vertical Licensed Internal Code information
into main storage.

5. The service processor loads the run-time Hori-
zontal Licensed Internal Code and Vertical
Licensed Internal Code. When Horizontal
Licensed Internal Code initialization is com-
plete, the service processor starts the pro-
cessing unit, which causes Vertical Licensed
Internal Code initialization (performed by tasks
that are on the task dispatching queue) to
start.

What Is Initialized: The following data areas are
initialized by the service processor during an IPL:

* Bus 0 I/O configuration table
Bus 0 IOP message save area
IPL parameters

— IPL mode

— Switch setting

— Power control status

- Power-on cause
System vital product data (VPD)
Time of day
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Abnormal Ending: The service processor ends
an IPL when a condition is detected that prevents
the base machine from doing work. If an IPL is
ended, an SRC is shown on the control panel and
the System Attention light goes on. The SRC indi-
cates the failing condition.

Horizontal Licensed Internal Code
-(HLIC) Initialization

Control Functions: Horizontal Licensed Internal
Code is in control storage starting at address
hexadecimal 0001.

Input Descriptions: Input descriptions are con-
tained in a control address table that is located at
virtual or real address hexadecimal 8000 0000
0000.

Functions Performed: The following list is a
high-level description of the functions performed
by Horizontal Licensed Internal Code during an
IPL:

1. Horizontal Licensed Internal Code sets the
internal processing unit registers and arrays
necessary to run Licensed Internal Code using
data that is in the main storage reference data
in data function of the control address table.

2. When initialization is complete, Horizontal
Licensed Internal Code signals the service
processor of the event.

3. Horizontal Licensed Internal Code enters the
disabled state (task dispatcher is disabled).
Once the service processor starts the pro-
cessing unit, the earlier constructed queue is
made ready. The Horizontal Licensed Internal
Code then does its normal work-time func-

- tions.

Abnormal Ending: Horizontal Licensed Internal
Code ends an IPL when a condition is detected
that prevents the machine from doing work. In
this case, the machine check status is detected by
the service processor, and the service processor
sends the correct SRC to the control panel.

The SRC displayed on the control panel consists
of 12 bytes. The 4 leftmost bytes of the SRC indi-
cate the type of Licensed Internal Code. For
example:



Licensed Internal Code Type SRC
Horizontal Licensed Internal Code B3xx
Vertical Licensed Internal Code A6Xx,
B6xx,
C6xx,
D6xx

Note: xx is a 2-digit modifier which supplies more
information on the failing unit.

Conditions that cause Horizontal Licensed Internal
Code initialization to fail are:

e Horizontal Licensed Internal Code hangs
(loops or waits), causing a Horizontal
Licensed Internal Code initialization time-out.
The processor gives control to the service
processor which, in turn, ends the IPL.

e Bad data in the control address table.

The control address table is located at virtual
or real address hexadecimal 8000 0000 0000.

« Horizontal Licensed Internal Code that is not
compatible with the control storage.

Some of the Horizontal Licensed Internal
Code is in main storage in an area known as
the Horizontal Licensed Internal Code overlay
area. If this code is not compatible with resi-
dent code in control storage, the IPL may end
during the Horizontal Licensed Interal Code
initialization phase.

e Bad data on file.

If bad data is not detected when read from the
file but is detected by the Horizontal Licensed
Internal Code initialization routine, the IPL
ends with an SRC. If bad data is on the file,
the main storage before IPL should be written
to tape or diskette using main storage dump
(Function 22) on the control panel. The
Licensed Internal Code must be installed
again to correct this problem. If the system
does not complete an IPL after initializing the
Licensed Internal Code again, the QFILEMCD
file on the Licensed Internal Code tape is bad.
The Licensed Internal Code tape is made by
the Save System (SAVSYS) command.

e Hardware errors.

If hardware errors occur during the Horizontal
Licensed Internal Code initialization step, the
IPL ends with a hexadecimal 1016 machine
check or hexadecimal 8039 unit reference

code (URC). If the hardware error is associ-
ated with the file, the Licensed Internal Code
may need to be installed again. Use the
stand-alone utility program to install the
Licensed Internal Code again.

Vertical Licensed Internal Code (VLIC)
Initialization

Error Logging: On the AS/400 system unit, error
logging is a function of Vertical Licensed Internal
Code and starts during Vertical Licensed Internal
Code initialization. Vertical Licensed Internal
Code parts can send error records to the error log.
Vertical Licensed Internal Code input/output man-
agers do much of the error machine check control-
ling.

The I/O processors also have the ability to send
data into the error log. Error records from the 1/0
processors are processed by the Reliability and
Serviceability (RAS) Focal Point Common Class
/O Manager Task in Vertical Licensed Internal
Code. The following are the types of error records
that come from the 1/0O processor:

Asynchronous Error Report: This is a “bus level”
record and is used when the 1/O processor has
detected a critical failure. The asynchronous error
report is used when the I/O processor cannot
communicate with Vertical Licensed Internal Code
or the service processor.

Error Notification Record: This is an error record
that is reported to the system from the 1/O
processor after the RAS connections have been
done.

Log Information Record: This is an information-
only record reported to the system after the RAS
connections have been done. The information
records (statistics) are logged as error log informa-
tion.

The following list describes the attributes of the:
AS/400 system unit error log:
* Permanent errors that do not stop the system

e Machine check data when available on the
next IPL (if power was not switched off before
doing the next IPL)

e Any temporary errors necessary for problem
analysis

Chapter 5. Initial Program Load Information ~ 5-7



e Data in multiple formats

* RAS error information and bus level asynchro-
nous error report

e Some dumps and trace data

* Volume information (statistics) data records

A formatted printout of the error log records is
available by using the Print Error Log
(PRTERRLOG) system command or by using the
Error log utility option under Dedicated Service
Tools or System Service Tools.

Initialization Output: The output generated from
the Vertical Licensed Internal Code initialization
function consists of:

¢ Machine status information saved in the
machine initialization status record (MISR).

o Status codes for an initial program load dis-
played on the control panel for long-running
IPL functions. See Diagnostic Aids — Volume
1 for these displayed functions.

¢ Error log and Vertical Licensed Internal Code
log information needed by service personnel
to service the machine.

Input Descriptions:
e Preceding stopped data
+ Bad page table

Functions Performed: See “IPL Status SRC
Sequence” on page 5-9 for information that is dis-
played on the control panel during an IPL.

Abnormal Ending: At any point in the Vertical
Licensed Internal Code initialization phase, errors
that end machine processing during an IPL can
occur. If this occurs, error indicators are set to the
data function. The machine check error log buffer
(MCLB), Vertical Licensed Internal Code log or the
error log contain information about the condition
that caused the ending.

5-8 AS/400 Service Functions

If the system enters a wait or loop, the diagnostic
mode is used to determine the cause of the wait
or loop.

If a power failure occurs and the Power Warning
feature is installed, verify that the system is on
utility power (must be verified with the customer
because the source is beyond the AS/400 con-
nection to power).

Information concerning the Power Down System
(PWRDWNSYS) system command can be found
in the System Operation or System Startup and
Problem Handling information. The information
concerning system values that control IPL may
also be an aid in diagnosing IPL failures.

The critical Vertical Licensed Internal Code initial-
ization functions operate under a task. The
address to the task’s dispatching element can be
located as follows:

e Stand-Alone Dump: The Vertical Licensed
Internal Code initialization task may be located
by searching the task dispatching element
chain. If the task cannot be located, the Ver-
tical Licensed Internal Code function has com-
pleted, and the task has been destroyed.

The first AS/400 process job is started during an
IPL by the IPL service function. This process per-
forms the remaining Vertical Licensed Internal
Code initialization and recovery functions and also
the machine-to-programming transition. The task
associated with this process has the following
attributes:

¢ Does not contain OS/400-defined job functions
¢ Does not appear at the AS/400 interface
. Occurs only during an IPL

o Starts the first AS/400 user process (job)
using an IPL or alternate initial program load

e Has no task name



tional before the first status SRC is displayed.

IPL Status SRC sequence Also, each IOP runs ROS BATSs (Basic Assurance
) o o Tests). The service processor also runs ROS

While the system is doing an initial program load BATs, and status is displayed on the control

(IPL), system reference codes (SRCs) appear on panel.

the control panel. The SRCs indicate the current

status sequence of SRCs. All hardware does a Power-On Self Test (POST)

Note: The system unit power supply, control at initial power on.

panel, and primary rack power supply are opera-

IPL Status Function Performed

C1xx Bxoxx Basic assurance tests on service processor hardware

C1xx 1008 Service processor ROS searching for RAM load.

Service processor has completed BATs. Now it needs to partially IPL bus 0 and get the load-source IOP initialized.
The IOPs will run their BATs again as part of bus 0 initialization (BATs are run a second time so that I/O device BATs
are also completed).

Cixx 1300 Loading service processor LIC

Both the service processor and the load-source device are operational. Now the service processor can start loading
the system processor.

C1ixx 5010 Service processor testing system processor hardware, Stage 1
C3xx 3xxx Service processor testing system processor hardware, Stage 2
C1xx 2xxx Service processor loading system processor LIC

C1xx 202E HLIC BATSs performing system main storage tests

C100 D009 HLIC initialized, VLIC running initialization

C100 2034 VLIC initialized, control passed to VLIC

Both the system processor and the system main storage are operational. Now the VLIC can start initializing the
system.

Céxx 1800 VLIC SPCN setup

C6xx 400x VLIC storage management and bus manager initialization
Chxx 41xx VLIC bus manager performs an IPL on all IOPs on all buses.
C6xx 401x VLIC Resource, exception and event management initialization
C6xx 430x CCIOM task initialization

At this point an attended IPL will display the IPL or Install the System display. From the display, the hardware service
representative can select the Use dedicated service tools (DST) option. The remaining SRCs are displayed when the
IPL to OS/400 is started.

C600 4021 VLIC Storage Management Recovery
C600 4210 VLIC subset checksum validation

C600 4220 VLIC completion of checksum configuration
C600 4230 VLIC checksum device recovery

C600 4240 VLIC reclaim main storage

C600 4250 VLIC subset directory recovery

C600 4260 VLIC storage management reading disk devices, directory recovery
C600 4270 VLIC validation of checksum data

C600 4272 VLIC user ASP overflow recovery

C600 4275 VLIC move extents off of load source

C600 4280 VLIC allocate main storage dump space
C600 4282 VLIC verify directories

C600 4022 VLIC start VLIC log

C600 4023 VLIC context rebuild

C600 4024 VLIC start error log and APPN

C600 4025 VLIC authority recovery

C600 4026 VLIC journal recovery

C600 4027 VLIC database recovery
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IPL Status Function Performed

C600 4028 VLIC journal synchronization
C600 4029 VLIC commit recovery

C600 4030 VLIC database initialization
C600 4031 VLIC journal IPL cleanup

C600 4032 VLIC commit initialization

C600 4036 VLIC start the operating system

VLIC initialization is complete and OS/400 is started. All hardware is verified.

C900 2810 0S/400 reclaim machine context
C900 2820 0S/400 resolve system objects
C900 2830 0S/400 system value object
C900 28C0 0S/400 prepare SCOF job

C900 2910 0S/400 library and OIR cleanup
C900 2920 0S/400 start system logging
C900 2930 0S/400 database cross reference
C900 2940 0S/400 console configuration
C900 2950 0S/400 install complex objects
C900 2960 0S/400 log on processing

C900 2970 0S/400 database, journal commit
C900 2980 0S/400 storage requirements
C900 2990 0S/400 performance adjustments
C900 29A0 08S/400 system control block
C900 29B0 0S/400 spool initialization

C900 29C0 0S/400 write control block table
C900 2A80 0S/400 start system arbiter
C900 2B10 0S/400 start even monitors
C900 2B20 0OS/400 resource manager

C900 2B30 0S/400 QLUS job

C900 2B40 0S/400 device configuration
C900 2C10 0S/400 after system arbiter
C900 2C20 08/400 office recovery

C900 2C30 0OS/400 SNADS recovery

0S/400 initialization is complete and the sign on screen is displayed on the system console.

Alternate IPL Test is a utility program, loaded from
Alternate IPL Test tape, that provides the following functions for bus
0.
Description « Display Bus 0 Configuration
This test is for service representatives who are " Displays all /O processors and devices
using the Alternate IPL Test to help analyze prob- attached to bus 0 (see “Display Bus 0 Device
lems or save customer data when the system Configuration” on page 5-15 for the procedure
cannot perform an initial program load (IPL) to to use this function).

dedicated service tools (DST) because of a load-

e Al i
source disk unit problem. ternate IPL Test Copy Options

Note: If you were instructed to use the Alter-
The Alternate IPL Test tape has the following part nate IPL Test from the system Problem Anal-
numbers: ysis information or are trying to correct a
system problem, see “Starting Point for
System Problems” in this section. This proce-
dure will send you to the correct copy option
to use.

1/4-inch cartridge uses part number 17G4094.
1/2-inch reel uses part number 17G4092.
1/2-inch cartridge uses part number 17G4093.
e 8-mm cartridge uses part number 17G4095.
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— Disk Device to Disk Device: Copies data
from one disk device to another disk
device (see “Disk Device to Disk Device”
on page 5-15 for the procedure to use
this function).

— Disk Device to Tape: Copies data from a
disk device to a tape unit (see “Disk
Device to Tape” on page 5-15 for the pro-
cedure to use this function).

— Tape to Disk Device: Copies data from a
tape unit to a disk device (see “Tape to
Disk Device” on page 5-15 for the proce-
dure to use this function).

¢ Disk Device Utility

— Initialize: Initializes a disk device (see
“Initialize” on page 5-16 for the procedure
to use this function).

~ Scan Disk Device: Scans a disk device
for errors (see “Scan Disk Device” on
page 5-16 for the procedure to use this
function).

¢ Display System SRC

Displays SRCs that occurred since the start of
an IPL from the Alternate IPL tape (see
“Display System SRC” on page 5-16 for the
procedure to use this function).

¢ Reset IOP on bus 0

Sends a reset command to an IOP on Bus 0
(see “Reset IOP on Bus 0” on page 5-16 for
the procedure to use this function).

Starting Point for System
Problems

Note: Help displays are available for most Alter-
nate IPL Test displays.

1 Is auxiliary storage pool (ASP) 1 of your
system using mirrored protection or
checksum protection?

No Yes

) Go to “Starting Point for All Prob-
lems” in the Problem Analysis infor-
mation.

This ends the procedure.

2 Can you perform an IPL to DST?

No Yes

1) Go to “Starting Point for All Prob-
lems” in the Problem Analysis infor-
mation.

This ends the procedure.

3 Perform an IPL using the Alternate IPL
' Test tape by doing the following:

Note: Normal IPL status SRCs appear on
the control panel during the IPL (see “Alter-
nate IPL Test Status SRCs” on page 5-19

for a description of these SRCs).

a. Power on the system, the alternate IPL
tape unit, and the disk units.

b. Load the Alternate IPL Test tape into
the IPL tape unit (see “Tape Unit for an
Alternate IPL" in the Problem Analysis
information for details)

c. Perform a type D (tape) IPL.

Does the Alternate IPL Test display appear
on the console?

No Yes
! Go to step 7 of this procedure.

4 An SRC appears on the system control

panel.

e C900 000x, C90x 0y05, C91x 0y05,
C9A0 xxxx, and CBxx xxxx are normal
Alternate IPL Test status SRCs, where
x= any character and y= any character
except O (see “Alternate IPL Test
Status SRCs” on page 5-19 for a
description of each SRC). A problem is
indicated if the 6 rightmost characters
do not change in 5 minutes. Correct
the problem, then continue with step 5
on page 5-12 of this procedure.

e CI9E2 xxxxx, CAxx xxxx, and CExx xxxx
are not normal status SRCs. Go to
“Alternate IPL Test Unit Reference
Codes” on page 5-18 for a description
of the problem. Correct the problem,
then continue with step 5 of this proce-
dure.

¢ If you get any other SRC, go to the
Problem Analysis information to deter-
mine the cause of the SRC. Correct
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the problem, then continue with step 5
of this procedure.

5 After correcting the problem that caused
the SRC, select Manual mode on the
control panel and perform an IPL to DST.

Can you perform an IPL to DST?

No Yes

1) Go to “Starting Point for All Prob-
lems” in the Problem Analysis infor-
mation.

This ends the procedure.

6 Go to step 3 of this procedure to attempt
another IPL from the Alternate IPL Test
tape.

7 Press Enter to get the Alternate IPL Test
Main Menu display.

8 Do you want to copy the load-source data
from the failing disk unit (see the Problem
Analysis information for how to find the
load-source disk unit (unit 1))?

Yes No

! Although you do not want to copy
the load-source data, you may want
to use some of the other options on
the Alternate IPL Test Main Menu
display (see “Alternate IPL Test
Functions” on page 5-15 for proce-
dures to use these functions).

This ends the procedure.

9 Determine the number of unreadable
sectors on the load-source disk using the
scan function under the Disk device utility
option (see “Scan Disk Device” on
page 5-16 for the procedure to scan a
disk).

Are a large number of sectors unreadable?

5-12 AS/400 Service Functions

No Yes

| You may want to install the system
instead of trying to save data (see
“Licensed Internal Code Install and
Restore Overview” on page 6-8).

This ends the procedure.

1 0 Do you want to copy the load-source data

to another disk?
Yes No

J Perform the following to copy the
load-source information to tape:

Note: Perform the following steps
completely. Do not perform any
other actions until all steps are
completed.

a. Select Copy options from the
Alternate IPL Test Main Menu
display and follow the prompts
to copy the load-source data to
tape. If your disk enclosure
has two units (actuators), the
copy function must be done on
each unit, one at a time (see
“Disk Device to Tape” on
page 5-15 for the procedure to
copy from disk to tape).

b. Exchange the failing load-
source disk unit (see the
system Repair and Parts infor-
mation or device service infor-
mation for details on removing
and installing a disk unit).

Note: If the new disk device
does not become ready, there
may be a Licensed Internal
Code mismatch. No action is
required. This will be corrected
in later steps.

c. Select the Disk device utility
option from the Alternate IPL
Test Main Menu Display and
follow the prompts to initialize
the new load-source disk unit.
If your disk enclosure has two
units (actuators), the initialize
function must be done on each
unit, one at a time (see
“Initialize” on page 5-16 for the



procedure to initialize a disk
unit).

d. Select Copy options from the
Alternate IPL Test Main Menu
display and follow the prompts
to copy the load-source data
from the tape to the new load-
source disk unit. If your disk
enclosure has two units
(actuators), the copy function
must be done on each unit, one
at a time (see “Tape to Disk
Device” on page 5-15 for the
procedure to copy from tape to
disk).

e. Go to step 13 of this procedure.

1 1 Perform the following to copy the load-
source data to another disk.

Note: Perform the following steps com-
pletely. Do not perform any other actions
until all steps are completed.

a. Find a disk unit on bus 0 that is the
same type and model as the load-
source disk unit.

b. Warning: Be very careful when
removing the disk enclosure. The disk
enclosure you remove in this step is
not the failing disk enclosure. You
must remove it so you can install a new
disk enclosure. Then you can copy the
data from the failing load-source disk
enclosure to the new disk enclosure.
Later, you will reinstall the disk enclo-
sure you remove in this step.

Remove a disk enclosure from the disk
unit you found in step 11a.

c. Install a new disk enclosure in the
empty position in the disk unit you
found in step 11a (see the system
Repair and Parts information or device
service information for details on
removing and installing a disk enclo-
sure).

d. Select the Disk device utility option
from the Alternate IPL Test Main Menu
display and follow the prompts to ini-
tialize the new disk unit. If your disk

enclosure has two units (actuators), the
initialize function must be done on each
unit, one at a time (see “Initialize” on
page 5-16 for the procedure to initialize
a disk unit).

. Select Copy options from the Alternate

IPL Test Main Menu display and follow
the prompts to copy the data from the

- failing load-source disk unit (unit 1) to

the new disk enclosure (see “Disk
Device to Disk Device” on page 5-15
for the procedure to copy from disk to
disk).

. If the failing disk enclosure has two

units (actuators), select Copy options
from the Alternate IPL Test Main Menu
display and follow the prompts to copy
the data from the other unit (actuator)
to the new disk enclosure. The other
unit.you are copying data from is not
unit 1 (see “Disk Device to Disk Device”
on page 5-15 for the procedure to copy
from disk to disk).

. Remove the failing load-source disk

enclosure from the system (see the
system Repair and Parts information or
device service information for how to
remove and install a disk enclosure).

. Remove the new disk enclosure that

you just copied the data to in steps 11e
and 11f.

i. Install the new disk enclosure in the

place from which you removed the
failing load-source disk unit. This new
disk enclosure contains the load-source
disk unit.

Note: If the new disk unit does not
become ready, there may be a
Licensed Internal Code mismatch. No
action is required. This will be cor-
rected in later steps.

j. Reinstall the disk enclosure you

removed in step 11b back into its ori-
ginal position.

1 2 Restore the Model-Unique License Internal
Code to the new disk unit (see “Licensed
Internal Code Install and Restore Overview”
on page 6-8).

Chapter 5. Initial Program Load Information 5-13



1 3 Warning: Perform a restore operation of

the Licensed Internal Code in this step. If
you perform an installation of the Licensed
Internal Code, customer data will be
destroyed.

Restore the Licensed Internal Code to the
new disk unit (see “Licensed Internal Code
Install and Restore Overview” on

page 6-8).

1 4 Ensure that the serial number in the vital

product data (VPD) matches the serial
number on the disk unit by doing the fol-
lowing:

a. On the Use Dedicated Service Tools
(DST) display, select the Work with disk
units option.

b. Select the Work with disk unit informa-
tion option.

c. Select the Work with vital product data
(VPD) option.

d. Select unit 1.

e. Find the serial number on the disk unit.

Verify that the displayed serial number
matches the serial number on the disk
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unit. If the serial numbers do not
match, type the correct serial number in
the field supplied. Then press the
Enter key.

1 5 Inform the customer that the OS/400

program must be restored (refer the cus-
tomer to the section on restoring the
‘0S/400 program and licensed programs in
the Backup and Recovery — Advanced).

1 6 Inform the customer that there may be

damaged objects.

Note: A damaged object may be identified
by message CPI81xx. Use the Display Log
(DSPLOG) command to display any mes-
sages in the history log (QHST).

1 7 If you copied the data from the failing load-

source disk unit to a tape in step 10 of this
procedure, do not use this tape again to
restore data to the load-source disk unit. If
you restore data to the load-source disk
unit using this tape, all customer data will
be destroyed.

This ends the procedure.




Alternate IPL Test Functions

Display Bus 0 Device Configuration:

Displays all I/0O processors and devices attached
to bus 0.

Select the Display bus 0 device configuration
option from the Alternate IPL Test Main Menu
display.

Alternate IPL Test Copy Options:

Disk Device to Disk Device: Copies data from
one disk device to another disk device.

1 Select Copy options from the Alternate IPL
Test Main Menu display.

2 Select the Disk device to disk device option
from the Alternate IPL Test Copy Options
display.

3 Select the disk unit you want the data
copied from on the Alternate IPL Test
Select DASD to Copy From display.

4 Select the disk unit you want the data
copied to on the Alternate IPL Test Select
DASD to Copy To display.

5 When the copy operation begins, the Alter-
nate IPL Test Copy Utility Status display
appears, showing the elapsed time and
percent complete of the copy operation.

6 When the copy operation is complete, the
Alternate IPL Test Copy Utility Results
display appears, showing the sector status
of the copied information and the total time
of the copy operation.

This ends the procedure.

2 Select the Disk device to tape option from
the Alternate IPL Test Copy Options
display.

3 Select the disk unit you want the data
copied from on the Alternate IPL Test
Select DASD to Copy From display.

4 Select the tape unit you want the data
copied to on the Alternate IPL Test Select
Tape to Copy To display.

5 When the tape unit is ready, select the
Start option from the Alternate IPL Test
Tape Handling display.

6 When the copy operation begins, the Alter-
nate IPL Test Copy Utility Status display
appears, showing the elapsed time and
percent complete of the copy operation.

7 When the copy operation is complete, the
Alternate IPL Test Copy Utility Results
display appears, showing the sector status
of the copied information and the total time
of the copy operation.

This ends the procedure.

Disk Device to Tape: Copies data from a disk
device to a tape device.

1 Select Copy options from the Alternate IPL
Test Main Menu display.

Tape to Disk Device: Copies data from a tape
device to a disk device.

1 Select Copy options from the Alternate IPL
Test Main Menu display.

2 Select the Tape to disk device option from
the Altemate IPL Test Copy Options
display.

3 Select the tape unit you want the data
copied from on the Alternate IPL Test
Select Tape to Copy From display.

4 Select the disk unit you want the data
copied to on the Altemate IPL Test Select
DASD to Copy To display.
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5 When the tape unit is ready, select the
Start option from the Alternate IPL Test
Tape Handling display.

6 When the copy operation begins, the Alter-
nate IPL Test Copy Utility Status display
appears, showing the elapsed time and
percent complete of the copy operation.

7 When the copy operation is complete, the
Alternate IPL Test Copy Utility Results
display appears, showing the sector status
of the copied information and the total time
of the copy operation.

This ends the procedure.

Disk Device Utility

Initialize: Initializes a disk device.

1 Select the Disk device utility option from
the Altemate IPL Test Main Menu display.

2 Select the Initialize option from the Alter-
nate IPL Test Disk Device Utility display.

3 Select the disk device you want to initialize
on the Alternate IPL Test Select Bus 0 Disk
Device to Initialize display.

4 Enter Y (Yes) on the Altemate IPL Test
Confirm Initialize Utility display.

5 When the initialize operation begins, the
Alternate IPL Test Initialize Utility Status
Display appears, showing the elapsed time
and percent complete of the initialize opera-
tion.

6 When the initialize operation is complete,
the Altemnate IPL Test Initialize Utility
Results display appears, showing the active
device during the initialize operation and
any reference codes received during the ini-
tialize operation.

This ends the procedure.
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Scan Disk Device: Scans a disk device for
errors.

1 Select the Disk device utility option from
the Alternate IPL Test Main Menu display.

2 Select the Scan disk device option from the
Alternate IPL Test Disk Device Utility
display.

3 Select the disk device you want to scan on
the Alternate IPL Test Select Bus 0 Disk
Device to Scan display.

4 Enter Y (Yes) on the Alternate IPL Test
Confirm Scan Utility display.

5 When the scan operation begins, the Alter-
nate IPL Test Scan Utility Status display
appears, showing the elapsed time and
percent complete of the scan operation.

6 When the scan operation is complete, the
Alternate IPL Test Scan Utility Results
display appears, showing the active device
during the scan operation, any reference
codes received during the scan operation,
and the sector status of any sectors that
had problems during the scan operation.

This ends the procedure.

Display System SRC: Displays SRCs that
occurred since the start of an IPL from the Alter-
nate IPL Test tape.

Sélect the Display system SRC option from the
Alternate IPL Test Main Menu display.

Reset IOP on Bus 0: Resets an IOP on bus
0.

1 Select the Reset IOP option from the Alter-
nate IPL Test Main Menu display.

2 Select the IOP you want to reset on the
Alternate IPL Test Select IOP for Reset
display.



3 Select the reset mode on the Alternate IPL 5 When the reset operation begins, the Alter-

Test Reset IOP Mode Selection display. nate IPL Test IOP Reset Status display
appears, showing the elapsed time of the
4 Enter Y (Yes) on the Alternate IPL Test reset operation.
Confirm IOP Reset display. This ends the procedure.
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Alternate IPL Test Unit Reference Codes

Unit Refer-
ence Code Description Action
0002 IPL of load source failed Ask your next level of support for assistance
0003 Initializing IPCF with load source failed Ask your next level of support for assistance
0004 Initializing LID Manager failed Ask your next level of support for assistance
0014 Load source not found Check power to the load source, cables to
the load source, and the address switches of
the load source
0024 IPCF Open with load-source device failed Ask your next level of support for assistance
0034 Load-source device not a valid load source Check cables to the load source and the
address switches of the load source
0044 General IORM failure with load source Ask your next level of support for assistance
000A Initializing Clock Manager failed Ask your next level of support for assistance
0ooB Initializing Console Manager failed Ask your next level of support for assistance
001B No workstation IOP found Check the workstation |IOP
002B No display found Ensure the workstation is powered on
003B Second initialization message received Ask your next level of support for assistance
004B Read ASCII console display VPD failed Ask your next level of support for assistance
005B ASCII console display VPD has an unsup- Ensure you are using the correct type of
ported device type console.
006B Load of translate tables for ASCII console Ask your next level of support for assistance
display failed
007B Console display workstation IOP activate Ask your next level of support for assistance
failed
008B Console display workstation IOP open con- Ask your next level of support for assistance
nection failed
009B ASCII console display device activation failed Ask your next level of support for assistance
C9E2 xxxx: These SRCs indicate that the CAXxx xxxx: These SRCs indicate an error in

alternate IPL failed, or there is a configuration

problem.

one of the IOPs.

The 4 rightmost characters (CAxx xxxx) are the

The 4 rightmost characters (C9E2 xxxx) are the
unit reference code. Read the description of the
unit reference code in the following table. Then
perform the action listed for that unit reference
code. After the problem is corrected, go to step 7
on page 5-12 and follow the procedure. If you get
this reference code again, ask your next level of
support for assistance.
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unit reference code. The third and fourth charac-
ters from the left (CAxx xxxx) indicate the address
of the IOP in bit format BBBA AAAA, where BBB
is the bus number and A AAAA is the IOP logical
address.

Exchange the failing item (see the Repair and
Parts information for details on removing and
installing a card). Then go to step 7 on

page 5-12 and follow the procedure. If you get
this reference code again, ask your next level of
support for assistance



CExx xxxXx: These SRCs indicate the alter-

nate IPL failed. Go to step 7 on page 5-12 and

follow the procedure. If you get this reference
code again, ask your next level of support for

assistance.

being done from the Alternate IPL Test tape.

Alternate IPL Test Status SRCs

The following are IPL status SRCs shown on the
control panel while an initial program load (IPL) is

IPL Status SRC

Description

C1xx Bxxx Basic assurance tests (BATs) on service processor (SP) hardware

Cxx 1xxx Loading service processor Licensed Internal Code

Cixx 5010 Service processor testing Stage 1 system processor hardware

C3xx 3xxx Service processor testing Stage 2 system processor hardware

C1xx 2xxx Service processor loading system processor Licensed Internal Code

C1ixx 202E HLIC BATs performing system main storage tests

C100 D009 HLIC initialized, Alternate |PL Test base started

C100 2034 System processor has control of IPL

C900 000A Initializing Clock Manager

C900 0002 Invoking IPL of load source

C900 0003 Initializing IPCF with load source

C900 0004 Initializing LID manager

C900 000D Loading the AXLT for ASCII workstation IOPs

C900 0005 Invoking IPL of bus 0

C90x 0105 Bus walk in progress

C91x 0105 The third and fourth characters from the left are the IOP address. Ox indicates IOP
addresses 00 to OF, and 1x indicates IOP addresses 10 to 1F.

C90x 0B05 Waiting for Acknowledge to be set

C91x 0B05

C90x 0205 Message Wrap IPL message being sent

C91x 0205

C90x 0A05 Initiate Bus Tests sent

C91x 0A05

C90x 0305 Get LID IPL message being sent

C91x 0305

C90x 0405 Initial self load IPL message being sent

C91x 0405

C90x 0505 Load from storage IPL message being sent

C91x 0505

C90x OE05 Waiting for operation load complete to be sent by the IOP

C91x OEO5

C90x 0905 Request Load received

C91x 0905

C90x 0C05 Reset Timeout received

C91x 0C05

C90x 0605 Continue IPL message being sent

C91x 0605

C90x 0D05 Waiting for Suspend to be reset

C91x 0D05
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IPL Status SRC Description

C90x 0705 Bus unit init parms bus transport message (BTM) message being sent
C91x 0705

C90x 0805 Bus Configuration message set

C91x 0805

C90x OF05 Performing an IPL of an IOP again

C91x OF05

CBxx x00x ‘Indicates which IOP has not had an IPL
C900 000B Initializing Console Manager

C9A0 xxxx Loading base extensions

C900 0000 Alternate IPL Test base initialization complete
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Software Licensed Internal Code Licensed Internal Code

Summary Information
The AS/400 system units operate under the .
iew
control of hardware and software parts. These Overvie
parts are made up of the following: There are two types of Licensed Internal Code,
e Service processor horizontal and vertical. Horizontal Licensed
e Vertical Licensed Internal Code - 4nternal Gade controls the hardware and the Ver-
e Horizontal Licensed Internal Code tical Licensed Internal Code controls the software.
¢ Input/output processor
« Operating System/400 (OS/400) program The Licensed Internal Code and the software
e Hardware licensed programs are packaged together and

delivered on the same tape media. The operating
system for the AS/400 system provides one inter-
face to the customer for handling all the code on
the system.

Between code releases, problems found with the
code are fixed with PTFs. Since PTFs repair
problems that may appear to be hardware failures,
your actions with PTFs are important for both the
customer and for IBM. Many service calls you
take will be for a problem that needs a PTF repair.
it is often hard to determine between a real hard-
ware failure and a code timing problem that is
fixed by a PTF. Always ensure that the recom-
mended PTFs are applied first before exchanging
hardware.

Code Naming Conventions

Licensed Internal Code: The following table lists the names of the code groups that can be loaded
and descriptions of each code group:

Figure 6-1 (Page 1 of 3). Licensed Intemal Code—Code Group Names
Hard- 0S/400

Group ware Software
Name Stage Level Description
AJDDCO1 S2 V2 9406 system processor Horizontal Licensed Intemal Code
AJDDHO1 S2 v2 Common system processor Horizontal Licensed Internal Code
AJDDPO1 S1, v2 Common system processor Horizontal Licensed Internal Code
S2
AJDGO001 S1, V1, V2 Common system processor Horizontal Licensed Internal Code
S2
AJDG301 S1, V1, V2 Common Vertical Licensed Internal Code
S2
AJEAAO1 S1, V1, v2 9336 magnetic storage device Licensed Internal Code
S2
AJEAO001 S1 V1 9332 magnetic storage device Licensed Internal Code
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Figure 6-1 (Page 2 of 3). Licensed Internal Code—Code Group Names
Hard- 0S/400

Group ware Software
Name Stage Level Description
AJEDAOO S1, v2 Common multiple function 1/O processor Licensed Internal Code
S2
AJEDOQO1 S1 V1, V2 9332, 9335, 9331, 9347 magnetic storage device I/O processor
Licensed Internal Code
AJEHLOO S1, V2 Common multiple function 1/O processor Licensed Internal Code
S2
AJEHBO1 S1, Ve 3422, 3430, 3480, 3490 Tape Unit I/O processor Licensed Internal
S2 Code
AJEHMO1 S1 V1, v2 2440, 9346, 9348 Tape Unit I/O processor Licensed Internal Code
AJEHNO1 81, V2 9402, 9404 expansion and communications /0O processors
S2
AJEH901 S1 \Al 2440, 9346, 9348 Tape Unit I/O processor Licensed Internal Code.
AJEKO001 S1, V2 2800, 6101, 6102 magnetic storage device Licensed Internal Code
82
AJENVOO S1 Al 9335 magnetic storage device Licensed Internal Code.
AJEPBO1 S2 V2 9337 DASD array subsystem system power control network (SPCN)
Licensed Internal Code
AJER101 S2 V2 9336, 9332, 9335, 9331, 9347 magnetic storage device I/O
processor Licensed Internal Code
AJEW101 S1 V1, V2 9336 magnetic storage device I/O processor Licensed internal Code
AJFDO001 81, V2 9335, 9332 magnetic storage device Licensed Internal Code
S2
AJGDFO1 81, V1, v2 Common communications I/O adapter Licensed Internal Code
S2
AJGJFO1 S1, V1, V2 Common communications I/O adapter Licensed Internal Code
S2
AJGJQO1 S1, v2 Common communications 1/O adapter Licensed Internal Code
S2
AJGJRO1 S1, V2 Common token-ring network adapter Licensed Internal Code
S2
AJGJSO01 S1, V2 Common ISDN basic adapter Licensed Internal Code
S2
AJGJTO1 S1, V2 Common communications PAR Licensed Internal Code
S2
AJGJZ01 S1, V1, v2 5294, 5394 remote workstation I/O processor Licensed Internal
S2 Code
AJGJOO1 81, Vi1, v2 9406 communications 1/O adapter Licensed Internal Code
S2
AJGJ601 S2 V2 2664 Integrated fax Licensed Internal Code
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Figure 6-1 (Page 3 of 3). Licensed Internal Code—Code Group Names

Group
Name
AJGLDO1

AJGN301

AJGW701

AJLAFO1
AJLAGO1
AJLLNO1
AJLYAO1

AJLYCO1

AJLYDO1

AJLYEO1

AJLYFO1

AJLYGO1

AJLYO001

AJSDBO00
AJSDCO00
AJSDGO00
AJSDHO0
AJSDJO1
AJSG501
AJSLCO1

AJSLXO01

Hard- 0S/400
ware Software

Stage Level
S2 V2

S1, V2

S2

S2 V2

S2 V2

S2 V2

S1 V1

S2 V2

S1, V2

S2

S1, V2

S2

S1, V2

S2

S1, V2

S2

S1, v2

S2

S1 \Al

S2 V2

S2 V2

S2 V2

S2 V2

S2 V2

S1 V1, V2
S1, V1, v2
S2

S1, V1, V2
S2
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Description
Common communications /O processor protocol Licensed Internal
Code

9402, 9404 communications 1/0O adapter Licensed Internal Code

Common communications I/O processor base Licensed Internal
Code

LocalTalk attachment (local) Licensed Internal Code
LocalTalk workstation (LAN) Licensed Internal Code
Common ASCII workstation I/O processor Licensed Internal Code

Common twinaxial workstation I/0 processor Licensed Internal
Code

Common ASCII workstation I/O processor Licensed Internal Code

Common twinaxial workstation 1/0 processor Licensed Internal
Code

Common twinaxial translation tables
Common ASCI| translation tables
Common ASCII and twinaxial translation tables

Common twinaxial workstation 1/O processor Licensed Internal
Code

9406 service processor Licensed Internal Code

9406 system processor PAR Licensed Internal Code
Common service processor Licensed Intemal Code
Common system processor PAR Licensed Intemnal Code
9406 system power control network Licensed Internal Code
9406 service processor Licensed Internal Code

9404 multiple function I/O processor Licensed Intemal Code

9402 multiple function I/O processor Licensed Intemal Code



Licensed Internal Code Install and

Restore: Ensure that the latest level of
Licensed Internal Code is being used before
assuming a Licensed Internal Code problem. To
do this, you will need to ensure that the customer
has applied the latest cumulative PTF package.
Enter DSPPTF 5763SS1 to view a list of the PTF
packages installed. The first entry displayed is the
latest PTF package. For more information about
installing and restoring Licensed Internal Code,
see “Licensed Internal Code Install and Restore
Utilities” on page 6-11.

HIPER PTFs: HIPER means High Impact
PERvasive. Customers may also refer to HIPER
PTFs as critical PTFs. It is necessary for all
systems to have HIPER PTFs installed soon after
they are released so that customers reduce their
risk to the problem being fixed. You will need to
take an active part in ensuring your customers put
the HIPER PTFs on all AS/400 systems.

Licensed Programs: Licensed program are
represented by names in the form 5763xxx, where
xxX is a unique, 3-character alphanumeric identi-
fier. For example, 5763SS1 is the 0OS/400 base
operating system software; 5763999 is the
Licensed Internal Code. Each code module,
referred to as a FRU in this code group, starts
with a Q (for example, QDCCRLSD).

Code Levels - How to Determine
What Is Loaded

When OS/400 is operating:

* To display installed licensed programs and
installed secondary languages, type the
GO LICPGM

(Go Licensed Program) command and press
the Enter key.

¢ To display the Licensed Internal Code and
licensed programs, type

DSPSFWRSC

(Display Software Resources) command and
press the Enter key.

e To print the Licensed Internal Code and
licensed programs, type

DSPSFWRSC

(Display Software Resources) command and
press the Enter key.

Press F4 (Command Prompt), type
*PRINT

as the output parameter and press the Enter
key.

See the sample Display Software Resources
display below.

To display the Licensed Internal Code while in
Dedicated Service Tools (DST), select the
Work with Licensed Internal Code option from
the Use Dedicated Service Tools (DST)
display (see “Work with Licensed Internal
Code (DST)” on page 1-50).

Display Software Resources

Resource
D Option Feature Description
5763581 7 «CODE  05/400 - Example Tools Library
5763551 7 2924 05/460 - Example Yools Library
6763551 8 *CODE  0S/400 - «PRV CL Compiler Support
5763581 8 2924 05/400 - *PRV CL Compiler Support
§7635s1 9 *CODE  0S/486 - AFP Compatibility Fonts
5763ss1 9 2924 05/400 - AFP Compatibility Fonts
5763BA1  *BASE «CODE  AS/488 BASIC
5763BAl  «BASE 2924 AS/480 BASIC
§763CB1  «BASE «CODE  COBOL/406+- Base Support
S763CB1  *BASE 2924 COBOL/468 - Base Support
5763CB1 1 «CODE  COBOL/460 - System/36-compatible COBOL
5763CB1 1 2924 COBOL/408 - System/36-compatible COBOL
5763CB1 2 «CODE  COBOL/468 - System/38-compatible COBOL
. 5763CB1 2 2924 COBOL/460 - System/3B-compatible COBOL
5763CBl 3 «CODE  COBOL/460 - *PRV Base Support
More. ..
Press Enter to continue.

F3zExit Fll=Display libraries/releases F12=Cancel
C) COPYRIGHT IBM CORP. 1988, 1993

\ )

Figure 6-2. Display Software Resources Example

If the system has not had a cumulative PTF tape
loaded in the last 3 months, instruct the customer
to load the most recent cumulative PTF tape.
Because PTFs repair problems that may appear to
be hardware failures, your actions with PTFs are
important for both the customer and for IBM.
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APAR or LICTR

Task To Be Performed

What To Do

Location of Instructions

Determine if customer-reported
symptom is a problem fixed by a PTF.

Use support data:

Support publications, TIPS, Exception
lists, CAG or Support Center recom-
mendations

Review the PTF level to see if a cumu-
lative PTF package needs to be
installed.

DSPPTF 5763SS1 and DSPPTF
5763999. Look for PTF marker. See
PTF levels on back.

System Operation, System Startup and
Problem Handling, Problem Analysis
information - CE PM Checklist

Order a cumulative PTF package.

SNDPTFORD SF99VRM

Systemn Operation, System Startup and
Problem Handling information

Obtain a list of generally available
AS/400 PTFs.

SNDPTFORD SF97VRM (VRM =
version, release, modification example
120).

System Operation, System Startup and
Problem Handling information

Determine if a PTF has been super-
seded

SNDPTFORD SF97VRM Find the PTF
number in the PTF summary listing.
The latest PTF is listed in the “replaced
by” column.

System Operation, System Startup and
Problem Handling information

Determine if the system has all the LIC
HIPER fixes.

Check for HIPER marker TLYYDDD
using DSPPTF 5763999 and compare
with the latest PSP.

This section of this book.

Obtain a list of HIPER PTFs not in the
latest cumulative PTF package.

SNDPTFORD SF98VRM

System Operation, System Startup and
Problem Handling information

Obtain a list of all HLIC HIPER repairs
(hardware PSP listing)

SNDPTFORD MF98VRM

System Operation, System Startup and
Problem Handling information

Install all HIPER PTFs from the cumu-
lative PTF package.

Get latest cumulative PTF package and
use GO PTF.

Follow the instructions in the cumula-
tive PTF package.

Install just the HIPER LIC fixes from
the cumulative PTF package.

Get the latest cumulative PTF package
and use GO PTF.

Follow the instructions in the cumula-
tive PTF package.

Order a PTF SNDPTFORD PTF # (You supply the Systemn Operation, System Startup and
PTF #). Problem Handling information

Load a PTF LODPTF Systemn Operation, System Startup and
Problem Handling information

Apply a PTF APYPTF System Operation, System Startup and
Problem Handling information

Remove a PTF RMVPTF Systemn Operation, System Startup and
Problem Handling information

Display a PTF DSPPTF System Operation, System Startup and

Problem Handling information

Display the release level

Enter “GO LICPGM” and select menu
option 10.

Systemn Operation, System Startup and
Problem Handling information

Install all Licensed Intemal Code after a
load source disk fails.

Use customers latest SAVE tapes.

94xx service library

Restore all Licensed Intemal Code if
the IPL code is damaged.

Use customers latest SAVE tapes.

94xx service library
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PTF Levels

The following markers are automatically logged to
indicate PTF level.

* Enter DSPPTF 5763SS1 and look for the fol-
lowing:

— TCYYDDD - The entire cumulative PTF
package was applied.
— TAYYDDD - All HIPER PTFs were

applied.
 Enter DSPPTF 5763999 and look for the fol-
lowing:
— TLYYDDD - All LIC HIPER Fixes were
applied.

YYDDD = Year, Julian date (If the entire cumu-
lative PTF package is applied, then all 3 markers
will be present).

CYDDDVRM is the format of the cumulative PTF
package.

Cumulative PTF Packages

PTFs are stacked on the cumulative PTF tapes in
the following order.

¢ HIPER LIC Fixes

¢ HIPER OS/400 PTFs

e HIPER LPP PTFs

¢ Non-HIPER LIC Fixes

¢ Non-HIPER OS/400 PTFs
¢ Non-HIPER LPP PTFs

The cumulative PTF package contains the majority
of the PTFs that were available approximately 1
month before the package date. Additional PTFs
which either have special instructions, or have not
been requested often, are available through the
IBM software support center.

PSP Listings

The preventive service planning (PSP) information
can be obtained by entering SNDPTFORD
SF98VRM. It contains the following information:

¢ Availability date of the next scheduled cumula-
tive PTF package

¢ List of any defective PTFs in the cumulative
PTF package

« List of additional HIPER PTFs not in the latest
cumulative PTF package

o PSP table for previous cumulative PTF pack-
ages and other PTF information.

Before you generate an authorized program anal-
ysis report (APAR) or Licensed Internal Code
trouble report (LICTR), ask your next level of
support 4o screen the APAR or LICTR and to have
the symptoms of the problem entered into the
service support system.

Use the SAVAPARDTA (Save APAR Data)
command to collect and save the data that
describes the problem.

To prepare an APAR data volume, you must
perform the following:

¢ Analyze the SAVAPARDTA command param-
eters to determine the load or dump volume
ID, the report labeling information, and the
optional data that you want to include. The
APAR load or dump volume must be in the
*SAVRST format.

¢ Enter the SAVAPARDTA command with its
required parameters to create and write a file
to a tape, to a diskette, or to save-files. The
report file can include items such as:

— Dumps taken previously and written to a
saved spooling printer file. These can be
dumps taken manually by the CL, or they

. can be dumps taken automatically and
saved as a part of the automatic problem
determination procedures.

— Other information, for example, trace data,
job logs, parts of the system log, and
other status information, is saved in
spooling files.

— Information available in data base files, for
example, the problem log, the change log,
and the history log.

— Error log information using the error log
identifier.

— System or user programs and files sus-
pected of being defective, or files needed
to make the failure again.

— Vital product data (VPD) for licensed pro-
grams, licensed internal code modules, a
network, an I/O processor, or logical unit
descriptions.
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Licensed Internal Code Install
and Restore Overview

This overview shows:

¢ How to install the system Licensed Internal
Code from tape when the load-source disk is
exchanged.

¢ How to restore the Licensed Internal Code or
Model-Unique Licensed Internal Code from
tape for a Licensed Internal Code upgrade or
when the DST is not functional and the
system Licensed Internal Code must be
loaded again.

e How to perform an IPL from disk. See
“General Information” on page 1-50 for a
description of |PL types A and B.

For detailed information, see “Licensed Internal
Code Install and Restore Utilities” on page 6-11.
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Licensed Internal Code Install and Restore Overview .

TYPED [
WARNING: Ali system data
willbe destroyed for INSTALL Start
of licensedintemal code.
T IPL
« Ensure powerready. :‘i"fnlzeﬂd Ir:temal Code
 SelectManualmode. s"ts a " A|es ore
« Poweronthe tape unit F a'::tf one
forthe altemnate IPL. unctions
* Loadthe tape containing
the Licensed Intemal Code
and make the unitready.
o Setswitches on control Install RESTORE ::,gne
panelto IPL from tape . I "
(type DIPL) and startthe IPL. - ~or resltore (load Licensed intemal Code only)
: licensed internal
| ! INSTALL code TYPED
After SRC A6 xx 6001 is i (initializeload o Ensurepowerready.
displayed, select “Install 1 source diskand o SelectManualmode
i . 1 load Licensed ¥ :
Licensed Intemal Code H e PlaceLicensedInternal
; + Intemal Code) .
(Function 24) : Codetapeinalternate
! |PLtape device.
' * Poweronand make
. H the device ready.
;':::; |s:°| nmtfamaelt((:’ode H * Setswitches oncontrol
diskis com |:te H panelto IPL fromtape
P : "I (typeDIPL)andstartthelPL.
' . T
l AR ieieieiieiuiinieinieie e v :
1. Performan|PL . Seefollowing L Atter SRC A6 x 6001 s
2. Install operating system | pages for detail i displayed, select *Restore
3. Work with dedicated H H Licensed Internal Code"
servicetools Bkt (Function 23).
4. Perform automatic
installation of the SeeNote:
operating system [
[ Licensed intemal Code
restorefromtape to
(OPTION1) (OPTION2and4) disk is complete
Install Operating System . o
display (thereis an Ifthis option is taken,
optional seconddisplay) tape must be mounted.
Install Operating
| System display (OPTION3) next
(there is an optional page
second display)
Sign On display . DST Sign On display
IPL Options display
(there are optional DST mainmenu
additional displays)
Install any desired Selectdesired DST options;
program products, features forexample, Workwith
disk devices
Select Install operating
AS/400 Main Menu systemoptiononDST
mainmenu
i
SelectManual mode.
| Note: Youmay also select:
1. "Load Model-Unique Licensed Intemal Code" fromtape (Function 29).
2."Download the Licensed intemal Code" to the load-source disk (Function 32).
See "Service
Tools Overview" These functions do not perform a restore, butthey do perform a disk IPL when they
complete the function specified. RVIB156-0
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previous
page

@ Load licensed Internal Code from disk

previous
page

{attended)

TYPEA*

® SelectManual mode.

® Ensure poweroff by
pushingthe power
switch downto the
off position.

® SelectFunction2

® Press Enter.

® SelecttypeAlIPL.

® Press Enter.

® Poweronthe system
{pushthe powerswitch).

@

1. PerformanIPL

2. Installthe operating
system

3. Work with dedicated
servicetools (DST)

4. Perform automatic

installgﬁon ofthe (OPTION3)
operating system
(OPTION1)
F——v (OPTION 2and4) DST Sign On display
Ifthis optioniis taken, ‘
SignOn tape must be mounted. .
Install Operating DSTMain Menu
Systemdisplay
I (there is an optional [
\PL Ootions disp! N second display) *
sytempt?rcr’x:sar:: z:'yevenfy Selectdesired DST
; options; forexample,
(there are optional Work with disk devices

additional displays)

AS/400 Main Menu

-

See "Service
Tools Overview"

Select IPL the system
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option on DST main menu
*TYPEB IPListhesameas
TYPE A except TYPE B contains
the latestlicensed internal
Codefixes, butthey have
RV3B157-0

notbecome permanent.



Licensed Internal Code Install
and Restore Utilities

Install Licensed Internal Code
Utility

Warning: The Install Licensed Internal Code
utility erases all information-on the toad-source
disk unit. The data on the remainder of the disk
units is not erased, but may not be accessible
(because of the way data is arranged over mul-
tiple drives on the system).

After the information is erased on the load-source
disk unit, the utility copies all system Licensed
Internal Code from tape to disk.

If you want to restore only the Licensed Internal
Code (without erasing customer data), see
“Restore Licensed Internal Code Utility” on
page 6-14.

Use this utility for the initial installation of the
Licensed Internal Code when one of the following
occur:

¢ The load-source disk has been replaced.

¢ The system does not contain customer data
and Licensed Internal Code.

¢ The instructions for a new Licensed Internal
Code release specify that you cannot use the
Restore Licensed Internal Code utility.

Either installing or restoring Licensed Internal
Code completely exchanges all Licensed Internal
Code with a new level of code.

Because the Install Licensed Internal Code utility
is run completely from the control panel, it is also
referred to as a stand-alone utility.

The system Licensed Internal Code may be on a
customer's SAVSYS tape, a SAVSTG tape, or on
the IBM distribution (ISMD) tapes. Start the instal-
lation with the first tape from one of these sets of
tapes.

The model-unique Licensed Internal Code is not
contained on the SAVSYS, SAVSTG, or the IBM
distribution (ISMD) tapes. A tape containing only
this code is shipped with the system. It may be
kept in a storage bag located in the rear of the

system unit. Note that some 9402 models do not
require this tape.

If you use the customer's SAVSYS or SAVSTG
tape, the Licensed Internal Code level (PTFs
applied) is returned to the level supported at the
time when the tape was saved.

For example, if you are using the customer's
saved tapes to install or restore Licensed Internal
Code, the PTFs that were applied (permanent or
temporary) after the tape was saved would no
longer be applied. PTFs that were applied at the
time the tape was saved and later removed would
be applied again after using this utility.

If volume 1 of the IBM distribution tape is used, no
PTFs are applied. The operating system reflects
that no Licensed Internal Code PTFs have been
applied. DST can be used to determine the
correct level of any Licensed Internal Code PTFs.

While running this utility, the system continuously
displays SRCs on the control panel. The System
Attention light is on when intervention is needed.

SRCs that start with A6 indicate the system is
waiting for you to do something (for example,
answer a question or make a tape unit ready).

The A6 SRCs are documented in Appendix A,
“Licensed Internal Code Install and Restore SRCs
That Require User Action (A6xx xxxx)” on

page A-1. All other SRCs are documented in the
Problem Analysis information or in the device
information.

When xx is shown in the SRC (for example, A6xx

6001), it means a variety of characters can be
shown where the xx appears.

Installing Licensed Internal Code

Notes:
1. If the system is running, end all jobs.

2. Ensure that the system is powered off.
1 Select Manual mode.
2 Push the Select, Increment (1), or Decre-

ment (}) switch on the control panel until
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you see Function 02 (Select IPL), then
press Enter on the control panel.

3 Push the Select, Increment (1), or Decre-
ment (}) switch on the control panel until
you see IPL type D (Tape IPL), then press
Enter on the control panel.

4 Do the disk devices on this system have
separate power-on and power-off switches?

No Yes

) Power on the disk devices you
want to use. Continue with step 5
of this procedure.

5 Power on the system and the console.

6 Determine the tape unit for an altemate IPL
(see “Determining Load-Source Disk or
Tape Unit for an Alternate IPL” in the
system Problem Analysis information).

Does the tape unit for an alternate IPL have
separate power-on and power-off switches?

No Yes
J Power on the tape unit for an alter-
nate IPL.

For 34xx tape units ensure they are
enabled and online.

Continue with step 7 of this proce-
dure.

7 Place the tape containing the Licensed
Internal Code (first tape of the SAVSYS,
SAVSTG, or ISMD tapes) in the tape unit
for an alternate IPL. Make the tape unit
ready. See the device information on
loading the tape.

8 Push the Select, Increment (1), or Decre-
ment (}) switch on the control panel until
you see Function 03 (Start IPL), then press
the Enter key.

Note: Some types of tape units automat-
ically reset. In this condition, SRC A100
1933 (tape device not ready) is displayed
until the tape device automatically makes
itself ready.

6-12 AS/400 Service Functions

The tape starts to move. Then, there is a
delay while the system loads information
from the tape. SRCs showing status are
updated continuously on the control panel
while processing occurs.

9 Wait for the System Attention light on the

control panel to go on. This normally takes
at feast 15 to 20 minutes. The time is
based on the speed of the tape unit and the
processor speed for the specific system
model.

SRC A6xx 6001 should be displayed.

Note: This SRC indicates that the system
is prepared to start installing the Licensed
Internal Code on the load-source disk unit.

Does SRC A6xx 6001 occur?
No Yes
J Go to step 11 of this procedure.

1 0 Is the System Attention light on and is a

different SRC shown?
No Yes
J Look up the displayed SRC:

¢ In Appendix A, “Licensed
Internal Code Install and
Restore SRCs That Require
User Action (A6xx xxxx)” on
page A-1 for SRCs starting
with A6.

¢ In the Problem Analysis infor-
mation for all other SRCs.

Ask your next level of support for
assistance.

This ends the procedure.

1 1 Warning: Selecting Function 24 (Install

Licensed Internal Code) destroys all data
on the system, including customer data.

e Select Function 24 (Install Licensed
Internal Code) by pushing the Select,
Increment (1), or Decrement (}) switch
on the control panel. Then, press Enter
on the control panel.

Note: The system again starts displaying
status SRCs, which are updated contin-



uously to show the status of the Licensed E
. eature
Internal Code install. An example of a Code

) National Language
status SRC is C6xx 6201, which means

that the stand-alone utility is running. An 2038 S"‘-zischhg;’:f:ass; ?;g%"sn for Double-
example of an attention SRC is A6xx 6002. yt )
L ) 2939 German Multinational Character Set
Is the System Attention light on again and
is a different SRC shown? 2940 French Multinational Character Set
No Yes 2942 Italian Multinational Character Set
2950 English Uppercase
! Look up the displayed SRC: gish Upp
2954 Arabic
* In Appendix A, “Licensed 2956 Turkish
Internal Code Install and urkis
Restore SRCs That Require 2957 Greek
User Action (A6xx xxxx)” on 2958 Icelandic
page A-1 for SRCs starting
with A6. 2961 Hebrew
L 2962 Japanese Double-Byte Character Set
* In the Problem Analysis infor- (DBCS)
mation for all other SRCs. )
2963 Belgian Dutch
AsK your next level of support for 2966 Belgian French
assistance.
2972 Thai
This ends the procedure.
2975 Czech
2976 Hungarian
1 2 When all of the Licensed Internal Code is .g
installed, the system automatically performs 2978 Polish
a disk IPL. 2979 Russian
The next display that appears asks you to 2980 Brazilian Portuguese
select your primary language. See the fol- 2081 Canadian French
lowing chart. 2984 English Uppercase and Lowercase
Support for Double-Byte Character Set
Feature . (DBCS) (SEAR version)
Code National Language 2986 Korean Double-Byte Character Set (DBCS)
2911 Slovene 2987 Traditional Chinese Double-Byte Character
2912 Croatian Set (DBCS)
2922 Portuguese 2989 Chinese Simplified Double-Byte Character
2923 Dutch Netheriands Set (DBCS)
2924 English Uppercase and Lowercase 2994 Slovakian
2925 Finnish 2996 Portuguese Multinational Character Set
2926 Danish
2928 French 1 3 )
2929 German Remove the tape from the tape unit for an
alternate IPL.
2931 Spanish .
This ends the procedure.
2932 Italian
2933 Norwegian
2937 Swedish
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Restore Licensed Internal Code
Utility

Introduction: The stand-alone Restore
Licensed Internal Code utility copies all system
Licensed Internal Code from tape and puts it on a
disk.

Select this utility to:

 Install the new Licensed Internal Code in
place of the system’s existing Licensed
Internal Code without losing customer data
already on the system.

¢ Update a system’s Licensed Internal Code to
a new release.

¢ Load or restore the Model-Unique Licensed
Internal Code.

* Reinstall Licensed Internal Code when DST is
not operational.

Because the Restore Licensed Internal Code utility
is run completely from the control panel, it is
referred to as a stand-alone utility.

The system Licensed Internal Code may be on a
customer's SAVSYS tape or a SAVSTG tape or
on the IBM distribution (ISMD) tapes. Start the
restore with the first tape from one of these sets of
tapes.

The information for this utility also indicates a
Model-Unique Licensed Internal Code tape. This
tape, if required, is shipped with the system.

If you use the customer's SAVSYS or SAVSTG
tape, the Licensed Internal Code level (PTFs
applied) is returned to the level supported at the
time when the tape was saved.

For example, if you are using the customer's
saved tapes to install or restore Licensed Internal
Code, the PTFs that were applied (permanent or
temporary) after the tape was saved would no
longer be applied. PTFs that were applied at the
time the tape was saved and removed after the
save would be applied again after using this utility.

If tape 1 of the IBM distribution tape is used, no
PTFs are applied. The operating system reflects
that no Licensed Internal Code PTFs have been
applied. DST can be used to determine the
correct level of any Licensed Internal Code PTFs.
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While running this utility, the system continuously
displays SRCs on the control panel. The System
Attention light is on when intervention is needed.

SRCs that start with A6 indicate the system is
waiting for you to do something (for example,
answer a question or make a tape device ready).

The A6 SRCs are documented in Appendix A,
“Licensed Internal Code Install and Restore SRCs
That Require User Action (A6xx xxxx)” on

page A-1. All other SRCs are documented in
your Problem Analysis information or in a device
manual.

When xx is shown in the SRC (for example, A6xx
6001), it means a variety of characters can be
shown where the xx appears.

Restoring Licensed Internal Code

Notes:
1. If the system is running, end all jobs.

2. Ensure that the system is powered off.
1 Select Manual mode.

2 Push the Select, Increment (%), or Decre-
ment (}) switch on the control panel until
you see Function 02 (Select IPL), then
press Enter on the control panel.

3 Push the Select, Increment (1), or Decre-
ment (}) switch on the control panel until
you see IPL type D (Tape IPL), then press
Enter on the control panel.

4 Do the disk devices on this system have
separate power-on and power-off switches?

No Yes

| Power on the disk devices you
want to use. Continue with step 5
of this procedure.

5 Power on the system and the console.

6 Determine the tape unit for an alternate IPL
(see “Determining Load-Source Disk or
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Tape Unit for an Alternate IPL" in the
system Problem Analysis information).

Does the tape unit for an alternate IPL have
separate power-on and power-off switches?

No Yes
i) Power on the tape unit for an alter-
nate IPL.

For 34xx tape units ensure they are
enabled and online.

Continue with step 7 of this proce-
dure.

7 Place the tape containing the Licensed
Internal Code (first tape of the SAVSYS,
SAVSTG, or ISMD tapes) in the tape unit
for an alternate IPL. Make the tape unit
ready. See the device information on
loading the tape.

8 Push the Select, Increment (1), or Decre-
ment (|) switch on the control panel until
you see Function 03 (Start IPL), then press
the Enter key.

Note: Some types of tape devices auto-
matically reset. In this condition, SRC
A100 1933 (tape device not ready) is dis-
played until the tape device automatically
makes itself ready.

The tape starts to move. Then, there is a
delay while the system loads information
from the tape. SRCs showing status are
updated continuously on the control panel
while processing occurs.

9 Wait for the System Attention light on the
control panel to go on. This normally takes
at least 15 to 20 minutes, but the time is
based on the speed of the tape unit and the
processor speed for the specific system
model.

SRC A6xx 6001 should be displayed.

Note: This SRC indicates that the system
is prepared to start restoring the Licensed
Internal Code on the load-source disk unit.

If A6xx 6001 appears, continue with step 10
of this procedure.

If an SRC other than A6xx 6001 appears,
look up the displayed SRC in the Problem
Analysis information and perform the action
for that SRC.

1 0 NOTE: Do not remove the Licensed

11

Internal Code tape at this time.

Do you want to load or exchange the
model-unique Licensed Internal Code?

Yes No
i) Go to step 13 of this procedure.

Push the Select, Increment (1), or Decre-
ment () switch on the control panel until
you see Function 29, then press Enter on
the control panel.

Note: Function 29 selects only the Model-
Unique Licensed Internal Code to be
exchanged.

1 2 Wait for SRC A6xx 6011 to be displayed.

SRC A6xx 6011 verifies the selection to
exchange the Licensed Internal Code.

Note: Do not remove the Licensed Internal
Code tape at this time.

After step 13 of this procedure, you
will be prompted to insert the
Model-Unique Licensed Internal
Code tape when SRC A6xx 6051
appears.

Continue with step 13 of this procedure.

1 3 Push the Select, increment (1), or Decre-

ment () switch on the control panel until
you see Function 23 (Restore Licensed
Internal Code), then press Enter on the
control panel.

Note: The system again starts displaying
status SRCs, which are updated contin-
uously to show the status of the Licensed
Internal Restore. An example of a status
SRC is C6xx6201, which means that the
stand-alone utility is running.

1 4 Is the System Attention light on and is an

SRC shown?

6-15
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No Yes

!

* SRC A6xx 6051 is displayed to
prompt you to load the Model-
Unique Licensed Internal Code
tape.

o |f an SRC other than AB6xx xxxx
is displayed, look up the dis-
played SRC in the Problem
Analysis information and

perform the action for that SRC.

* If SRC A6xx xxxx is displayed,
look up that SRC in
Appendix A, follow the
instructions, and repeat this
step.

1 5 When all the Licensed Internal Code or
Model-Unique Licensed Internal Code is
restored, the system automatically performs
a normal IPL of the system from the disk
unit.

A display appears asking you if you want to
start dedicated service tools (DST) or con-
tinue the IPL.

1 6 Remove the tape from the tape unit for an
alternate IPL.

This ends the procedure.

Other Install Licensed Internal
Code Functions

Note: If the system requires a system password
in order to perform an IPL, see “System
Password” on page 2-2 for details.

Load Model-Unique Licensed Internal

Code: This function copies the Model-Unique
Licensed Internal Code from the tape and writes
over any existing Model-Unique Licensed Internal
Code on the disk.

The model-unique Licensed Internal Code is not
contained on the SAVSYS, SAVSTG, or the IBM
distribution (ISMD) tapes. A tape containing only
this code is shipped with the system. It may be
kept in a storage bag located in the rear of the
system unit.
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Note: 9402 models A02, D02, E02, FO2, C04,
and D04 do not require this tape.

You should use this function when performing a
model change to the system. Start the installation
with the first tape of the SAVSYS, SAVSTG, or
the ISMD tapes. The system prompts you when
to load the Model-Unique Licensed Internal Code
tape.

This function will be used by the system, if neces-
sary, on a restore 