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Preface

The AIX® 5L™ and IBM® @server pSeries® Certifications offered through the
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required of technical professionals who work in the powerful and often complex
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» IBM Certified Specialist - @server p5 Sales Solutions

» IBM Certified Systems Expert - @server p5 and pSeries Enterprise
Technical Support AIX 5L V5.3
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» IBM Certified Advanced Technical Export - IBM System p5 2006
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appropriate assessment of skill. Subject Matter Experts who successfully
perform the job participate throughout the entire development process. These job
incumbents bring a wealth of experience into the development process, thus
making the exams much more meaningful than the typical test, which only
captures classroom knowledge. These experienced Subject Matter Experts
ensure the exams are relevant to the real world and that the test content is both
useful and valid. The result is a certification of value, which appropriately
measures the skills required to perform the job role.

This IBM Redbook is designed as a study guide for professionals wishing to
prepare for the certification exam to achieve: IBM Certified Specialist - @server
p5 and pSeries Administration and Support for AIX 5L V5.3.
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The certification validates a broad scope of AIX 5L administration and support
skills and the ability to perform general AIX 5L software system maintenance,
including installation. The certification is applicable to AlIX 5L administration
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activities needed to successfully support customers, or clients, in an AIX 5L
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Specialist - @server p5 and pSeries Administration and Support for AIX 5L V5.3
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For additional information about certification and instructions on How to Register
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Certification exam - Test 222

This chapter provides information that useful for successfully preparing for IBM
certification Test 222. For more recent/updated information about the objectives,

visit our Web site at:
http://www.ibm.com/certify

On the same Web site, you can find sample and assessment tests.
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1.1 Overview of the certification exam

The certification exam covers topics related to basic support and administration
tasks on AIX 5L Version 5.3.

Table 1-1 gives a summary of the topics and the corresponding chapter in this
redbook.

Table 1-1 Overview of the topics in Test 222

Topic Chapter

Section 1 - Planning

Determine device needs (such as communication adapters, disk Chapter 2,

controllers, HBAs, tape drives, CD-ROM drives, and so on). “System
planning”

Determine the AIX 5L OS level compatibility. on page 11

Determine redundancy requirements for levels of availability (for
example, multiple 1/0 controllers, multiple communication controllers,
multiple processors, multiple power supplies, RAID-level protection,
dynamic CPU deallocation, and dead gateway detection).

Select appropriate IBM resources for system planning.

Describe LPAR and dynamic LPAR features and benefits.

Determine disk requirements.
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Topic Chapter
Section 2 - AIX 5L Installation and Updates

Install AIX 5L from media using CD-ROM, DVD-ROM, or tape. Chapter 3,
Describe the NIM installation process and configuration. ;i)éstem
Identify why an installation hangs or fails. isnosf':zgle;rtei)on”
Identify installation LED codes. on page 27

Describe the purpose of the Trusted Computing Base (TCB).

Describe the alternate disk installation process and its advantages.

Describe the process to clone a system from a mksysh command backup.

Describe the differences between migration, preservation, and new and
complete overwrite installation.

Install software updates (PTFs and so on).

Describe the options available for adding and removing filesets (for
example, commit, apply, remove, or reject).

Describe the AIX 5L installation packaging.

Given an operating system or application requirement, select the
appropriate AlX 5L installation method.

Manage filesets (for example, use the bffcreate and inutoc
commands).

Identify the operating system maintenance level and installed filesets.

Verify integrity of OS (for example, use the 1ppchk command and its
flags).

Describe the differences between the installp and rpm commands.

Chapter 1. Certification exam - Test 222
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Describe the function of SMIT.

Describe the process to run a Linux operating system application under
the AIX 5L operating system.

Configure the network using the following: TCP/IP, /etc/hosts, host
name, ifconfig, chdev, route, /etc/resolv.conf, etc/netsvc.conf, no, and
/etc/ntpd.conf.

Configure an Ethernet adapter (speed, duplex, and virtual Ethernet).

Use NFS to import or export file systems (for example, /etc/exports, biod,
or nfsd).

Configure, list, and modify paging space.

Determine and modify existing device configuration.

Reconfigure system to move from 32-bit to 64-bit mode and vice versa.

Check for possible exposure in system access files (for example,
/etc/hosts.equiv, .rhosts, .netrc, or .forward).

Topic Chapter

Section 3 - Boot Process

Describe the boot process (cfgmgr, file system mounts, application Chapter 4,

startup, rootvg varyon, BIST, POST, boot sector load, and login “Boot

enablement). process” on
page 93

Describe the use of the /etc/inittab file.

Describe LED codes (121, 223, 229, 551, 552, 553, 581, OC31, and

0C32).

Describe how to recover from a hung boot process.

Describe run levels 0 through 9.

Describe the use of the following rc.” files (rc.net, rc.tcpip, rc.boot, rc.,

rc.local).

Show, modify, and reset bootlist

Section 4 - Configuration

Describe the function of the ODM and the locations of its files. Chapter 5,
“Configurati

Query ODM. on” on
page 121
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Topic Chapter

Section 5 - Storage and LVM

Describe the relationship between physical and logical volumes and Chapter 6,

volume groups. “Disk

- - - - - storage

Describe the relationship between logical volumes and file systems. manageme

Describe the differences between JFS compared with JFS2. nt”on
page 211

Manage volume groups (use the varyonvg, varoffvg, mkvg, importvg, and

exportvg, and 1svg commands). Chapter 7,
“File

Manage logical volumes. systems”on
page 271

Manage file systems (mount, fsck, chfs, mkfs, and defragfs).

Describe the relationship between physical partition size and physical
disk size.

List the attributes of volume groups, logical volumes, and file systems
that cannot be changed.

Migrate data from one physical volume to another.
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Topic Chapter

Section 6 - Monitoring and Tuning

Monitor root mail for error messages. Chapter 9,
“Problem
determinati
on and
resolution”
on
page 375

Monitor file systems’ growth to prevent a full file system. Chapter 8,

. “Monitoring

Monitor the error log for hardware and software errors and

Use and interpret output from the vmstat and sar commands to perfo.rm?nc

. e tuning” on
determine performance problems.
page 287

Use /etc/tunables for customization of system parameters.

Given system performance problems, select the appropriate tool(s) (for

example, vmstat, iostat, topas, netstat, sar, or /proc).

Use and interpret output from the netstat and iostat commands to

determine performance problems.

Use and interpret the output of /proc commands for problem

determination.

Configure and monitor syslog for error conditions.

Describe the system commands that document current system

configuration.

Use the Resource System Controller (RSCT) to set up resource and

system monitoring.

Describe the advantages of using Workload Manager (WLM) for system

resource allocation.

Describe Partition Load Manager features.

Describe how to determine and recover from a full file system. Chapter 9,
“Problem
determinati
on and
resolution”
on
page 375
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Topic Chapter
Section 7 - Problem Determination and Resolution
Given a system problem, determine which tool (for example, errpt, diag, | Chapter 9,
netstat, ifconfig, ping, filemon, or traceroute) is appropriate for “Problem
problem determination. determinati
— - on and

Monitor, interpret, and manage the error log using the errpt or errclear | ,o5oiution”
commands. on

page 375

Identify reasons to monitor the root user's mail.

Identify when to use PerfPMRs.

Manage a support call with IBM (for example, open, severity levels,
escalation, and closing).

Determine how to size and configure dump devices.

Describe hot plug processes for replacing devices.

Given user problems, determine the appropriate actions (for example,
usrck, grpck, file permissions, resetting failed login attempts, or user
limits).

Given a hardware related problem, identify the probable cause.

Given failed disk situations, describe the procedures for replacing the
bad disk.

Access rootvg in maintenance mode.

Use the alog command to examine boot messages to locate startup
problems.

Troubleshoot system hangs when trying to start desktop.

Troubleshoot error unable to open display.
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Topic Chapter

Section 8 - Backup and Recovery / Disaster Recovery

Describe methods of backing up and restoring the operating system (for | Chapter 10,

example, using the mksysb command). “Backup
and

Describe methods of managing and positioning tape backup media for recovery”

backup and restore purposes. on

Describe methods of backing up and restoring data and data structures page 459

(savevg and restvg, backup and restore, tar, cpio, pax, mkcd, gzip, and

gunzip).

Describe methods to list or verify contents of the backup media.

Describe methods of selectively altering or excluding data during the

backup and restore process.

Identify the elements of disaster recovery plans based on business

needs.

Describe the differences between full, differential, and incremental

backups and their effect on backup and restore windows.

Section 9 - Daily Management

Add, delete, or alter user IDs and passwords. Chapter 11,
“Daily

Alter default user profiles and limits (for example, command shell profiles manageme

and /etc/security). nt” on

page 491

Describe methods to monitor and manage processes (for example, ps,
kill, nice, fuser, topas, or svmon).

Identify and correct errors in shell script examples.

Define AIX 5L file and directory permissions (for example, user, group,
or other) and ownership.

Define or modify file permissions and ownership (for example, chmod,
chown, or chgrp).

Describe the differences between foreground and background
processes.

Describe how to check and alter the priority of a process.

Describe the differences between local and global variables and how to
set, un-set, and show them.
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Topic

Chapter

Describe how to enable System V printing.

Manage the print queuing subsystem.

Chapter 14,
“Printing”
on

page 619

Edit a file using the vi command.

Chapter 13,
“Editing
files using
vi” on

page 601

Describe methods to read, create, delete, or configure e-mail.

Chapter 12,
“Electronic
mail and
sendmail”
on

page 581

Describe use of metacharacters and wild cards within the shell.

Describe how to redirect stdin, stdout, and stderr.

Use the cron command to schedule tasks.

Control system processes using System Resource Controller (SRC).

Chapter 11,
“Daily
manageme
nt” on

page 491

Chapter 1. Certification exam - Test 222
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System planning

This chapter provides topics from the certification exam used to size a new
AIX 5L system. System pre-planning is important, it is not only CPU, memory
and DASD capacity that counts. By introducing new technologies, such as
POWER5™, new additional hardware may be required for some features.

Topics discussed in this chapter are:

>

>

>

Determining device needs for an AlX 5L system
AIX 5L OS level compatibility

System availability

Appropriate IBM resources for system planning
The LPAR Validation Tool

Basic disk requirements
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2.1 Determining device needs for an AIX 5L system

To get the most out of an AIX 5L system, the hardware used is important. It is
always possible to add, upgrade, and configure new devices later, but an initial
architecture planning step cannot be skipped. For example, a system may
require an additional server named the Hardware Management Console (HMC)
to provide advanced management functions.

During this planning phase, various documentation is available. Especially when
designing a complex environment with virtualization on POWERS5
processor-based systems, an LPAR Validation Tool can be downloaded. More
information about this can be found in 2.5, “The LPAR Validation Tool” on

page 23.

Table 2-1 shows a sample hardware checklist to guide you through the process
of identifying required devices. For the current list of I/O features, visit:

http://www.ibm.com/systems/p/hardware/factsfeatures.html
and choose /O features.

Table 2-1 A sample hardware checklist

Category

Requirement

Device needed

Communication

Token-ring network connection

Token-ring adapter

Ethernet (10/100/1000 Mbps) connection

Ethernet adapter (copper/fiber)

Media 1/0 Read from DVD-ROM disc DVD-ROM drive
Read/write DVD-RAM disc DVD-RAM drive
Read/write tape cartridge Compatible tape streamer (SCSl/fiber)
Hard drives Internal disks Designated SCSI controller
Disks with hardware RAID protection Special RAID adapter
External disks in a Storage Area Network Fibre Channel Host Bus Adapter
External disks in SSA tower SSA adapter
Expansion Extra slots to install adapters Expansion drawer (including cables)

Extra CPU / memory

Additional r riser cards

Virtualization

APV feature, HMC, or other software
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2.2 AIX 5L OS level compatibility

This section describes how binary compatibility is ensured for systems running
mixed levels of the operating system.

After a migration installation, you may notice filesets on the system in the
OBSOLETE state. Obsolete filesets were installed by earlier versions of the
operating system, but they remain on the current system because the migration
only replaced some, but not all, of the files they contain. These filesets remain
necessary for systems running mixed levels of the operating system.

During a migration installation, the following filesets are automatically included:
» Base operating system commands

» Base operating system libraries

» Base operating system curses/termcap

» Base operating system networking

» Base operating system directories/files (symlinks)

» Messages

» X11R3

» X11R4

» X11 fonts

A system using AIX Version 4.2 can operate as a server system for client
machines using AIX 5L Version 5.3 with the following exceptions:

» Network installation of AIX 5L Version 5.3 clients

» Service SNA or X.25 to AIX 5L Version 5.3 clients

» Service HCON to AIX 5L Version 5.3 clients

» Service CGE extensions of PEX and PEX-PHIGS

» Use of AIX 5L Version 5.3 client installation formats

Font servers might be required on the AIX 5L Version 5.3 clients to reliably
handle AIX windows between server and client.

A system using AIX 5L Version 5.3 might operate as a server system for client
machines using AIX Version 4.2 or later versions as long as the necessary
compatibility options are installed. All statements about binary compatibility apply
in this case. AIX 5L Version 5.3 applications might not execute reliably on AIX
Version 4.2 systems using remote network mounts from an AIX 5L Version 5.3
file system.
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2.2.1 Applications from earlier AIX 5L Version 5 releases

AIX 5L Version 5.1 and Version 5.2 applications written for RS/6000®
POWER3™-, POWER4™-, POWERS5-, and PowerPC®-based models can be
executed on AIX 5L Version 5.3 without recompilation for the same and newer
models in that processor family (POWERS3, POWER4, POWERS, or PowerPC).
Exceptions are applications compiled using POWERS3-, POWER4-, POWERS5-,
or PowerPC-specific compiler options, but executed on models other than
POWER3, POWER4, POWERS5, or PowerPC, respectively, or applications using:

» Non-shared compiles of AlX-shared libraries

» Features explicitly described as non-portable by IBM in the AlX Version 4 or
AIX 5L reference manuals

» Undocumented AIX 5L internal features
» X11R5 Server Extensions
» Locales based on IBM-850 codesets

» Legacy security library interfaces executing on AIX 5L Version 5 systems with
long user names enabled

Any program that must run in all environments—POWERS3, POWER4, POWERS5,
and PowerPC (601 and newer PowerPC processors)—must be compiled using
the common mode or PowerPC option of the compiler. Programs compiled to
exploit POWERS5 technology must be run on POWERS processor types.
Programs compiled to exploit POWER4 technology must be run on POWER4 or
POWERS processor types. Programs compiled to exploit POWERS technology
may be run on POWER3, POWER4, or POWERS5 processor types, though there
may be some performance penalty when running on POWER4 or POWERS5.
Programs compiled to exploit PowerPC-based technology must be run on
PowerPC-based processors. Existing binaries need not be recompiled to operate
on the target processors

2.2.2 Applications on AIX 5L Version 5.3 with long user names

AIX 5L Version 5.3 systems can be configured to accommodate user and group
names exceeding eight characters. Applications that have not been specifically
structured to handle long user and group names and that use older security
library interfaces with eight character name limits or depend on user and group
names not exceeding eight characters in length may not work correctly on
systems that have been enabled for long user and group names. AlX 5L Version
5.3 commands that display user and group names will truncate user and group
names to eight characters to accommodate existing use unless
command-specific options are utilized to display long user and group names.

The older security interfaces are provided in Table 2-2 on page 15.
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Table 2-2 Previous security interfaces

Previous Security Library Interface Long User name-Enabled Alternative
ckuserlD() authenticatex()

cuserid() getpwuid()

getuinfo() getuinfox()

getuinfo_r() getuinfox()

getuserpw() getuserpwx()

newpass() newpassx()

putuserpw() putuserpwx()

putuserwhist() putuserpwxhist()

AIX 5L Version 5.3 systems running applications using security library interfaces
should not be configured for long user names unless the applications have been
tested successfully for long user name support.

2.2.3 32-bit applications from AIX Version 4 releases

AIX Version 4.1, 4.2, or 4.3 applications written for RS/6000 POWERS3-,
POWER4-, and PowerPC-based models can be executed on AIX 5L without
recompilation for same and newer models in that processor family (POWERS3,
POWER4, POWERS5, or PowerPC). Exceptions are applications compiled using
POWERS3-, POWER4-, or PowerPC-specific compiler options executed on
models other than POWERS3, POWER4, POWERS5, or PowerPC, respectively, or
applications using:

» Non-shared compiles of AlX shared libraries

» Features explicitly described as non-portable by IBM in the AIX Version 4 or
AIX 5L reference manuals

» Undocumented AlX internal features

» X11R5 Server Extensions

» Locales based on IBM-850 codesets

» Legacy security interfaces executing on AIX 5L systems with long user names
enabled

Programs compiled to exploit POWERS technology must be run on POWERS
processor types. Programs compiled to exploit POWER4 technology must be run
on POWER4 or POWERS5 processor types. Programs compiled to exploit
POWERS technology may be run on POWER3, POWER4, or POWER5
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processor types, though there may be some performance penalty when running
on POWER4 or POWERS5. Programs compiled to exploit PowerPC-based
technology must be run on PowerPC-based processors. Existing binaries need
not be recompiled to operate on the target processors.

2.2.4 64-bit applications from AIX Version 4 releases

Any 64-bit applications produced using AlX Version 4 will not execute on AIX 5L.
These applications need to be recompiled from the source on AIX 5L to execute
on this version of AIX. The 64-bit applications produced using AIX 5L on any of
the 32-bit or 64-bit processor models will execute without recompilation on the
64-bit processor models. The 32-bit applications produced using AIX 5L on either
32-bit or 64-bit processor models will execute without recompilation on both
models.

2.2.5 X11R5 and X11R6 compatibility on AIX 5L Version 5

16

The AIX 5L X-server uses the X-Consortium release 6 of X (commonly known as
X11R6). The libraries shipped by IBM with X11R6 are backward compatible and
the client applications that access these libraries work as on AlX Version 4. As on
AIX Version 4, IBM will also ship X11R3, X11R4, and X11R5 compatibility
installation options for maximum flexibility.

The majority of applications using X fall into this category and will not cause any
difficulty. However, a small number of X-applications use the loadable extension
facility provided by the X-server.

The X-server allows for the addition of new functionality through its extension
mechanism. For each extension, part of the extension is loaded into the X-server
before it can be executed. X11R6 has modified how this mechanism works in the
course of improvements to X, and it is this part of the extension that must be
made compatible with X11R6 to execute properly. All extensions supplied by IBM
have been made compatible. In some circumstances, you may have an extension
that does not work with X11R6; for example:

» Sample extension downloaded from the X-Consortium FTP site

» Customer-developed extension

» Third-party extension

In these cases, the extension needs to be made compatible with X11R6 before it
executes properly. Customer-developed extensions and sample X consortium

extensions need to be recompiled with the X11R6 environment. For third-party
extensions, contact the vendor for a X11R6-compatible update.
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If

you use non-IBM display adapters, you may also be using vendor supplied

software specific to those devices that uses X11R6 server capabilities. If so, this
software must be compatible with X11R6 to operate properly. Contact the vendor
of the display adapter for this software.

2.2.6 Binary

differences between AIX Version 3 and AIX 5L

All AIX applications using AlX V3R3.2 or later, for POWER™-, POWER2™-, and
PowerPC-based models that are written in accordance with the guidelines in this
announcement and other AIX announcements, run on AlX 5L without
recompilation for those same models. The exceptions to this statement would be

applications compiled using POWER2- or PowerPC- specific compiler options,
but run on models other than POWER2 or PowerPC, or applications using the

following:

>

>

>

Their own loadable kernel extensions

Certain high-function terminal control interfaces
X11R3 input device interfaces

The CIO LAN device driver interface

SCSI device configuration methods (IHVs)

The nlist() interface

DCE threads

Previous security interfaces executing on AIX 5L systems with long user
names enabled.

Note: Any program that must run in all environments (POWER family,
POWER2, and POWER-based models 601 and higher) must be compiled
using the common mode of the compiler. Programs compiled to exploit
POWER2 technology must be run on POWER2 processors. Existing code
need not be recompiled to run.

Applications must have been created using the AIX shared libraries for these
binary compatibility statements to apply.
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2.3 System availability

In order to increase system availability, care must be taken when the system is
designed and configured.

From a hardware point of view, you should include in your system configuration
redundant components to avoid single points of failure (SPOF). This normally
comes with a cost. The final configuration of your system will always be a
trade-off between the level of availability and the price of those features.

The time spent to replace or upgrade a component also affects your system
availability. When planning your system, keep in mind the placement of devices
that are more likely to be replaced, such as adapters or disks. Serviceability of
your system improves overall availability.

You should configure your system to be resilient to one or more device failures.

When planning and configuring the system, you should also take into account
external factors, such as the network, that might affect the overall availability of
the services provided by your system.

2.3.1 Availability of hardware components

You can increase the availability of your system using redundant or fault tolerant
hardware components, such as:

» Hardware Management Console (HMC)

If you are using advanced POWERS5 processor-based systems that require
the presence of an HMC, you should use dual HMCs to provide redundancy
of this critical management interface.

» Redundant Service Processor (SP)

If a service processor is unavailable, its function will dynamically be taken
over by the redundant service processor.

» System Power Control Network (SPCN) cables

SPCN cables provide communication between the server power system and
drawer or tower power system. They are connected in a loop. Should any
segment of the loop fails, the system and external drawers or towers will
remain connected.

» 1/O connectors

The server design should use dual I/O connections between the Central
Electronics Complex (CEC) and I/O drawers or I/O towers. Should an 1/0
cable become damaged, the system can automatically reconfigure to use the
second cable.
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» Power supplies

To increase system availability, the power supplies should be redundant,
powered from separate power circuits that use different fuses.

» Cooling

The server should include multiple variable speed fans. Should any of them
fail, the remaining fans will automatically increase their rotational speed to
maintain the thermal conditions within limits.

2.3.2 Dynamic reconfiguration - LPAR features

On POWERS5 processor-based systems, you can take advantage of the
Advanced POWER Virtualization feature (if active) and dynamic LPAR. If you are
using a system that can accommodate multiple partitions, it is possible to
dynamically move system resources, physical processors, virtual processors,
memory, and I/O slots, between partitions without rebooting. Design the profiles
for your partitions with availability in mind.

» Processors

If you are using POWERS5 processor-based systems, you can take advantage
of dynamic CPU deallocation. The service processor monitors all CPUs.
When a CPU reaches a predefined error threshold, the operating system is
informed to drain the run-queue for that CPU, redistribute the work to the
remaining CPUs, deallocate the failing CPU, and continue normal operation.
If there is an inactive CPU available, it will be used to replace the deallocated
processor.

» Memory

POWERS5 processor-based systems have the ability to monitor memory
modules and replace the failing memory with an unused memory card.

» Adapter sparing
Adapter sparing can be achieved by maintaining a set of PCI adapters as
global spares that are available for DR operations.

» Ethernet Link Aggregation

Ethernet Link Aggregation (LA) is a network port aggregation technology that
allows several Ethernet adapters to be aggregated together to form a single
pseudo Ethernet adapter. Using Ethernet LA, you can avoid having a physical
Ethernet adapter as a SPOF.
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» Multipath I/O

Multipath I/0O (MPIO) allows supported MPIO devices to be accessed through
one or more physical I/O adapters. By implementing MPIO and locating
different physical adapters in different slots or different CECs, you can remove
the loss of an physical adapter or an 1/O bus from the SPOF list.

» Redundant Virtual I/O Servers

A partition can be a client of one or more Virtual I1/0O Servers at a time. To
increase the availability for your partition, you can connect it to two Virtual I1/0
Servers.

2.3.3 Configure the operating system for high availability

The following list provides an overview of operating specific topics that may be
part of the certification exam.

» Mirroring at LVM layer

To increase data availability, you can implement strict mirroring at the LVM
layer for all logical volumes. If possible, copies of the same logical partition
should be located on different physical volumes that are using different SCSI
controllers, different SCSI Enclosure Services (SES) backplanes, and even
different CECs. Try to use disk drives of the same size and keep the mirroring
policy as simple as possible.

Special care has to be taken for rootvg because failure of the rootvg will
render the system unusable.

» Quorum of volume groups

You should ensure that the quorum of volume groups, including rootvg is
properly set.

» Boot list

You should include in the bootlist every physical volume that contains a valid
BLV.

» Copies of logical volumes

When you create a mirror copy of a logical volume, ensure that you
synchronize LV copies.
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» Using RAID

Depending on the level of the availability and hardware configuration, you can
use different RAID level implementations to increase your data availability as

follows:
RAID 0

RAID 1

RAID 5

RAID 10

Also known as striping. Data is split into blocks of
equal size and stored on different disks. There is no
redundancy. If one disk fails, your data is lost.

Also known as mirroring. Data is split into blocks of
equal size. Duplicate copies are kept on separate
physical disks. If one disk fails, the second copy is
used and data is still available.

Also known as striping with parity. Data is split into
blocks of equal size. An additional data block
containing parity information is generated. Both data
blocks and the parity block are written onto separate
physical disks. If one disk storing a block of data fails,
the system will reconstruct the data from the failed
drive using the parity information and the remaining
data from the other drives.

Also known as RAID 0+1 or enhanced RAID. ltis a
combination of mirroring (RAID 1) and striping (RAID
0).

» Software and microcode management

Try to take advantage as much as possible of the ability to install, update,
reject, and remove software and firmware without interrupting the system.

» Network interface physical connections

When you connect your network interfaces, ensure that you are compliant
with external network availability policies, such as:

— Connecting different physical network adapters to different physical

Ethernet switches

— Configuring different physical network adapters to belong to a single VLAN
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Network interface configuration

You should configure network interfaces so that your system will still be able
to provide the services it is supposed to provide even if an interface fails or
network is experiencing problems. You should consider using some of the
following:

— Connecting your system to multiple networks

— Connecting multiple interfaces to the same network

— Defining multiple routes, having different weights to the same network
— Configuring dead gateway detection

— Defining aliases for network interfaces

2.4 Appropriate IBM resources for system planning

To design a new system, you may be required to research hardware and
compatibility information. This may also be required when you want to upgrade
an elder machine.

You can find a quick reference for the current IBM @server pSeries at:

http://www.ibm.com/systems/p/hardware/factsfeatures.html

where the latest Facts and Features document resides. Within this document,
various hardware descriptions can be found, and some examples follow:

VYYVYYYYYYYYYVYVYVYVYYY

Physical system packaging (desk-side or rack drawer) and dimensions
Microprocessor type and quantity

Clock rates available

System memory (standard - maximum)

Data - instruction (L1) cache - Level 2 (L2) cache - Level 3 (L3) cache
Chipkill™ memory

Service processor

Hot-swappable disks (internal and external)

Dynamic Processor Deallocation

Dynamic deallocation: PCI-X bus slots

Hot-plug slots

Blind-swap slots

Redundant hot-plug power

Redundant hot-plug cooling

Capacity and expandability

Capacity on Demand (CoD) functions

Maximum logical partitions/micro-partitions

Maximum available PCI-X slots
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Maximum PCI-X bus speed

Disk | media bays
Communication adapters

pSeries High Performance Switch
Display adapter

vyvyyvyyvyy

An important factor in sizing your system, the benchmarks, are also shown in that
document, for different benchmarking tests.

If you want to know more about the capabilities of adapters, and where to install
them, you can consult the RS/6000 & eServer pSeries Adapter Placement
Reference for AIX, SA38-0538. You can find this publication by searching on “PCI
adapter placement” from within the InfoCenter.

2.5 The LPAR Validation Tool

The LPAR Validation Tool (LVT) is available to assist the user in the design of a
system configured to use LPARs and to provide an LPAR validation report that
reflects the user's system requirements. This is also a helpful tool to give an
inventory of your system and it provides a picture of slot layout and usage.

The LVT is not a marketing configurator. It does not automatically add hardware
features. It will not prevent inefficient system design so long as the design itself
meets manufacturing card placement rules and minimum LPAR
recommendations.

The LVT is a PC based tool intended to be run as a stand-alone Java™
application.

Note: Keep this tool updated to ensure it has all the latest models, features,
and rules.

Download the tool on the Web at:

http://www.ibm.com/servers/eserver/iseries/Ipar/systemdesign.html
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1, all-samples.Ivt - LPAR ¥alidation tool | 101 =l

File Edit System Report Validate Export Help

Figure 2-1 shows an example of the LVT. At the left side, you can choose among
the optional parts (disk drives, tapes, adapters, and so on). In the example, the
RAID enabler card is selected. At the right side, the LVT will automatically
highlight the positions where the card can be installed. Clicking the Add button
will insert the card into that position and attaching it to the specified LPAR.

@ iseries-520 | (@) iSeries-570 | @) iSeries-595 | @) pSeries-550 (@ pSeries-570 | @) pseries-590 | (@) pseries720 |
(&) Herdware view | (&) Partition view I

A | Linux | 9117_570-(0)-0 | 9117 _570-¢1)-0 |
05 Level: IA'}(_Vana'_C“EntLI AddRemo... | Shat | IDPAD... Partition Existz Description
- Ema. .. _ % i cliert - . ta rprn -
| Disk o, R P3_1 |3275x2 ix client [T [46.8 GB Utra320 10k U320 | ==
il S -
u A P3_.. ix client ... Dizk Dri
& 2498 PCI1EOME L3 5551 LYD S sl [ _|Disk Drives
| 5703 PCLX U320 RAID Disk Gt Rema.. |P3_2 [3277x2 |asixclent-..| [T |36.4G6 Ukra320 15k rpm U320
| & 5709 RAID Enabler Card Addd P3_.. aix cliert -...| [ |Disk Drives
— & 5712 Disk/Tape Unit Ctir Add P4AD2 i cliert [ |ovDRCM
— & A0 Enahbler Card Remo... P40 2640 i client [T |IDE DYDROM
— @ 5728 Dual Channe k SIRAID | A COR i client [ |ioa
@ 5736 U320 PCRC 2IMT-PI2EXT-Y Add cos i client r los
—* gzgg EE: lﬁf;'gﬁsgiicg ;VD add  |co4 aix: clisrt r loa
jE:( ok Crle ho add  |cos aix: clisrt r loa
;| Magnetic: Medis 1045 T7 |[EETH aix clignt [T |[Embedded 1 Ghips Ethernet (2 Ports)
| LaNI0AS Al
I—. 2946 522 Mbps MbF ATH - T12 |570B aix client [ |Embedded DASD Cortraller
4 I Sosmrosnmen I VTt ’ll—l T14 |570B i client [T |Erbedded DASD Cortroller -
Hardware validation for pSeries-570: | Valid
E All partition requirerments have heen satisfied. =]

Figure 2-1 Sample LVT configuration

Tip: the LVT tool can be used to configure both IBM @server i5 and p5
systems. It will adapt the hardware requirements to the appropriate LPAR
operating system.

Important: Consult your hardware manual before installing a new device into
your system. Some adapters from previous generation machines may not
work.
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2.6 Basic disk requirements

AIX 5L Version 5.3 requires at least 2.2 GB of physical disk space for Base
Operating System (BOS) in a stand-alone system or an LPAR. To increase the
level of data redundancy, you need more physical volumes to create RAID
protection or disk mirroring. For disk requirements for other (non-system)
applications, consult the documentation of that application.

Note: It is recommended that application data (for example, database files) is
stored in separate volume groups other than rootvg. Data can be placed on
local disk or Storage Area Network.
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System and software
installation

This chapter describes the installation process, the common commands that are
used with the installation process, and the different methods available for
installing software onto a system.

You can find more information about the following topics in this chapter:

>

>

>

Base Operating System (BOS) installation options
Installation of the optional software

Maintenance levels

Software requirements

BOS integrity
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3.1 AIX 5L installation methods

When you install the BOS, you have a choice between three primary methods:
» New and Complete Overwrite Installation

» Migration installation

» Preservation installation

These methods are discussed in the following sections.

3.1.1 New and Complete Overwrite installation

Generally, the New and Complete Overwrite method is used when:

» You have a new machine without a prior or useful system installation. In this
case, the hard disk or disks on which you are installing the BOS are empty.
This is the only possible installation method for a new machine.

» You want to install onto a hard disk that contains an existing root volume
group that you wish to completely overwrite. For example, this might occur if
your root volume group has become corrupted.

» You want to reassign your hard disks, that is, to make your rootvg smaller and
assign less disk space to it.

Note: The New and Complete Overwrite installation overwrites all data on
the selected destination disk. This means that, after the installation is
complete, you will have to manually configure your system using the
Configuration Assistant application, SMIT, or the command line. If you want
to preserve your system configuration, and you do not need to completely
overwrite your root volume group, do not use the New and Complete
Overwrite option.

3.1.2 Migration installation

Use the migration installation method to upgrade AlX Version 4.2, 4.3, AIX 5L
Version 5.1, or Version 5.2 to AIX 5L Version 5.3 while preserving the existing
root volume group (see the release notes for restrictions). The installation
process determines which optional software products must be installed. With the
exception of /tmp, this method preserves most file systems, including the root
volume group, logical volumes, and system configuration files.

In most cases, the user configuration files from the previous version of a product
are saved when the new version is installed during a migration installation.
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3.1.3 Preservation installation

Use the preservation installation method when a version of the BOS is installed
on your system, and you want to preserve the user data in the root volume group.
However, this method overwrites the /usr, /tmp, /var, and / (root) file systems by
default, so any user data in these directories is lost. These file systems are
removed and recreated, so any other LPPs or filesets that you installed on the
system will also be lost. System configuration must be done after doing a
preservation installation.

The /etc/preserve.list file contains a list of system files to be copied and saved
during a preservation BOS installation. The /etc/filesystems file is listed by
default. You can add the full path names of any additional files that you want to
save during the Preservation installation to the preserve.list file. For example, you
can alter the /etc/preserve.list file to tell your installation process that you want to
preserve your /var file system.

3.1.4 Summary

Table 3-1 lists the differences in the installation steps among the installation

methods.

Table 3-1 AIX 5L BOS installation methods

Installation steps New and complete overwrite Preservation Migration
Create rootvg Yes No No
Create file system /, /usr, /var Yes Yes No
Create file system /home Yes No No
Save configuration No No Yes
Restore BOS Yes Yes Yes
Install additional filesets Yes Yes Yes
Restore configuration No No Yes

3.2 Trusted Computing Base

The Trusted Computing Base (TCB) is the part of the system that is responsible
for enforcing the information security policies of the system. By installing a
system with the TCB option, you enable the trusted path, trusted shell, trusted
processes, and system-integrity checking. Because every device is part of the
TCB, every file in the /dev directory is monitored by the TCB. In addition, the TCB
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automatically monitors over 600 additional files, storing critical information about
these files in the /etc/security/sysck.cfg file. It is recommended to back up this file
on removable media, such as tape or CD, immediately after installing the BOS.

To demonstrate one of the features of TCB, we take the example of the trusted
path. A trusted communication path is established by pressing the Secure
Attention Key (SAK) reserved by the key sequence (Ctrl-X and then Ctrl-R). This
will &ill all processes that attempt to access the terminal you are working on, and
any links to it (for example, /dev/console can be linked to /dev/ity0). If a new login
screen displays, you have a secure path. If the trusted shell prompt displays, the
initial login screen was an unauthorized program that might have been trying to
capture your password. If this is the case, you can determine who is currently
using this terminal by using the who command and then log off.

It is important to note that you can enable TCB only at installation time. If you set
the attribute to YES, the install process installs the bos.rte.security fileset and
you can configure TCB. If you decide not to install TCB, you will have to reinstall
the operating system to enable TCB at a later stage. TCB can be removed by
removing the bos.rte.security fileset from the system.

To check if TCB is enabled on your system, issue the /usr/bin/tcbck command.
If a usage statement is returned, TCB is enabled:

# /usr/bin/tcbhck

Usage: tchck -a <filename> [ [ <attr> | <attr>=[<value> | ] ] ... ]
-a -f <filename>
-a sysck [ treeck_novfs=<dir> ] [ checksum=<program> ]
-d <filename> | <class> [ <filename> | <class> ] ...
-d -f <filename>
-1 /dev/<filename> [ /dev/<filename> ] ...
-(ply|n|t) [-i] [ [<filename>|<class>] ... | ALL | tree ]

Otherwise, the following message is displayed:

# /usr/bin/tcbck

3001-101 The Trusted Computing Base is not enabled on this machine.
To enable the Trusted Computing Base, you must reinstall and
set the 'Install Trusted Computing Base' option to YES.
No checking is being performed.

To learn more about the tcbhck command and TCB features, consult the product
information pages.
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3.3 Base Operating System installation

In this section, we describe a sample BOS system installation on an

IBM @server p5-550. Installation on your server can differ, depending on your
hardware configuration. For more information about the installation of AIX 5L,
consult AIX 5L Version 5.3 Installation Guide and Reference, SC23-4887.

For each step in the installation process, the server shows LED codes on the
operator panel; all installation LED codes are described in 3.7.4, “Installation
LED codes” on page 62.

3.3.1 Preparation

Before installing the BOS, make sure your hardware is installed properly. Have
useful information ready, such as the host name, network configuration settings,
and so on, that you will be using.

For this example, we use an HMC connected to the server. You need to set up
the partitions on the HMC if you plan to use them. In this redbook, we assume
that the partition is already configured with at least:

» One CD-ROM or DVD-ROM drive for CD installation.
Enough disk capacity (locally or externally).

v

» One network adapter.

v

The minimum CPU and memory requirements are met.

Note: Make sure you know the type of CD-ROM or DVD-ROM; during the
procedure, you have to choose the right device, whether it is IDE or SCSI.

The HMC in our setup is used as the console; if you are not using an HMC, make
sure you have a console (serial or graphic) attached to the system.
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3.3.2 Sample AIX 5L installation procedure

Figure 3-1 shows a flow chart of the steps for installing a system.

‘ Start the system. |

!
‘ Define the system console. |

}

Start installation with
default settings.

!

Verify the default installation
method and system settings.

Do any that apply:

Do any of the
default settings
needtobe
changed?

Change the installation method.
Change the destination disk.
Change the primary language environment settings.
Change the desktop environment -

(CDE, KDE, GNOME, none}).
Change the Trusted Computing Base setting.
Enable 64-bit Kernel and JFS2.

ﬂ Install from CD-ROM or tape. |

I

‘ Go to "Customizing Your Installation."|

Figure 3-1 Flow chart for AIX 5L Version 5.3 system installation

Perform the following steps:
1. Boot the server into SMS mode:

a. With an HMC, choose Activate, the partition, and override the boot mode
to SMS.

b. Without an HMC, wait until the POST finishes and you hear the two beeps,
then press the 1 key.

2. Insert the AIX 5L Version 5.3 Volume 1 CD into the managed CD device.
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3. A screen, similar to Figure 3-2, is shown. Enter option 5 (Select Boot
Options).

PowerPC Firmware

Version SF235_160

sMs 1.6 (c) Copyright IBM Corp. 2000,2005 All rights reserved.
Main Menu

Select Language

Setup Remote IPL (Initial Frogram Load)

Change SCSI Settings

Select Console

Select Boot Options

[ ISR TURY R

Type menu item number and press Enter or select Navigation key:

Figure 3-2 SMS menu
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4. In the following menu, as shown in Figure 3-3, choose Option 1 (Select
Install/Boot Device) and press Enter.

PowerPC Firmware
Version SF235_ 160
sMS 1.6 (c) Copyright IBM Corp. 2000,2005 A1l rights reserved.

Multibeoot

1. Select Install/Boot Device
2. Configure Boot Device Order
3. Multiboot Startup <OFF>

Navigation keys:
M = return to Main Menu
ESC key = return to previous screen X = eXit System Management Services

Type menu item number and press Enter or select Navigation key:

Figure 3-3 SMS menu - Boot options

5. The installation device of AIX 5L in this example is a CD-ROM. Select 3
(CD/DVD), as shown in Figure 3-4.

PowerPC Firmware
Version SF235_ 160

SMS 1.6 (c) Copyright IBM Corp. 2000,2005 All rights reserved.
Select Device Type
Diskette

Tape

CD/DVD

IDE

Hard Drive
Network

List all Devices

IO W N

Navigation keys:
M = return to Main Menu
ESC key = return to previous screen X = eXit System Management Services

Type menu item number and press Enter or select Navigation key:

Figure 3-4 SMS menu - Install/boot device options
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6. Figure 3-5 shows the possibilities regarding the Media Type of the installation
media. If your CD-ROM device is an internal IDE device, select 4 (IDE). If your
CD-ROM device is SCSI, then select 1 (SCSI). Press Enter.

PowerPC Firmware

Version SF235_160

SMS 1.6 (c) Copyright IBM Corp. 2000,2005 All rights reserved.
Select Media Type

SCSI

SS5A

SAN

IDE

IsA

List All Devices

[NE, SRSV U

Navigation keys:
M = return to Main Menu
ESC key = return to previous screen X = eXit System Management Services

Type menu item number and press Enter or select Navigation key:

Figure 3-5 SMS menu - Select Media Type
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Figure 3-6 is an example of the output of all IDE CD-ROM devices. As this is
the only one present in the system, there is no confusion over which one to
choose. If there are more choices presented on your system, you have to
analyze the device descriptions. The location code of every device indicates
the exact location of the connected card. Based on that information, you have
to identify the required device number.

In this example, type option 1 and press Enter.

PowerPC Firmware
Version SF235_ 160
SMS 1.6 (c) Copyright IBM Corp. 2000,2005 All rights reserved.
Select Device
Device Current Device
Number Position Name
1. - IDE CD-ROM
( loc=U787B.001.DNWOG74-P4-D2 )

Navigation keys:
M = return to Main Menu
ESC key = return to previous screen ¥ = eXit sSystem Management Services

Type menu item number and press Enter or select Navigation key:

Figure 3-6 SMS menu - Select Device

8. Select the Normal Mode Boot by entering 2, as shown in Figure 3-7 on

page 37.
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Version SF235_160
SMS 1.6 () Copyright IBM Corp. 2000,2005 A1l rights reserved.

Select Task

IDE CD-ROM
( loc=U787B.001.DNW0S74-P4-D2 )

1. Information
2. Normal Mode Boot
3. Service Mode Boot

Navigation keys:
M = return to Main Menu
ESC key = return to previous screen X = eXit System Management Services

Type menu item number and press Enter or select Navigation key:

Figure 3-7 SMS menu - Select boot mode

9. Confirm to exit SMS by typing 1 and press Enter, as shown in Table 3-8 on
page 91.

PowerPC Firmware
Version SF235_160
SMs 1.6 (¢) Copyright IBM Corp. 2000,2005 A1l rights reserved.

Are you sure you want to exit System Management Services?
1. Yes
2. No

Type menu item number and press Enter or select Navigation key:

Figure 3-8 SMS menu - Confirm exit
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10.The system boots from the media. You will see a result similar to Figure 3-9.

IBM IBM IBM IEM IBM IBM IBM IBM IBM IEM IEM IBM IBM IBM IBM IEM IEM IBM IBM

Elapsed time since release of system processors: 169 mins 19 secs

Welcome to AIX.
boot image timestamp: 04:50 08/26
The current time and date: 00:44:30 11/18/2005
number of processors: 2 size of memory: 3792ZMB
boot device: /pci@800000020000002/pci@2,3/ide@l/diskB0: \ppchchrpibootfile.exe
kernel size: 10941966; 32 bit kernel
kernel debugger setting: enabled

AIX Version 5.3

Starting NODE#000 physical CPU#001 as logical CPU#001... done.
Starting NODE#000 physical CPU#002 as logical CPU#002... done.
Starting NODE#000 physical CPU#003 as logical CPU#003... done.

Figure 3-9 System boot from CD media

11.The text shown in Figure 3-10 appears on all console devices. Type the
number seen on your display and press Enter.

Starting NODE#000 physical CPU#003 as logical CPU#003... done.
Preserving 19558 bytes of symbol table [1ft_loadpin32]

#A*%rx% Please define the System Console. *r#xs**

Type a 2 and press Enter to use this terminal as the
system console.

Pour definir ce terminal comme console systeme, appuyez
sur 2 puils sur Entree.

Taste 2 und anschliessend die Eingabetaste druecken, um
diese Datenstation als Systemkonsole zu verwenden.

Premere il tasto 2 ed Invio per usare cuesto terminal
come console.

Escriba 2 y pulse Intro para utilizar esta terminal como
consola del sistema.

Escriviu 1 2 i premeu Intro per utilitzar aguest
terminal com a consola del sistema.

Digite um 2 e pressione Enter para utilizar este terminal
como console do sistema.

Figure 3-10 Define the System Console

IBM @server p5 and pSeries Administration and Support for AIX 5L V5.3




12.Figure 3-11 shows the different options regarding the language during the
installation. Choose your language and press Enter.

»»» 1 Type 1 and press Enter to have English during install.
2 Entreu 2 i premeu Intro per veure la instal-lacid en catala.
3 Entrez 3 pour effectuer l1'installation en frangais.
4 Fir Installation in deutscher Sprache 4 eingeben
und die Eingabetaste driicken.
5 Immettere 5 e premere Invio per l'installazione in Italiano.
6 Digite 6 e pressione Enter para usar Portugués na instalagédo.
7 Escriba 7 w pulse Intro para la instalacidn en esparfiol.
88 Help 7

»>»> Choice [1]:

Figure 3-11 Choose the menu language
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13.The main menu of the BOS installation and maintenance is shown as in
Figure 3-12.

Attention: The pointer “>>>" indicates the selected menu. Pressing Enter with
the pointer on a wrong option or menu can change parameters or initiate the
installation.

Welcome to Base Operating System
Installation and Maintenance

Type the number of your choice and press Enter. Cholce is indicated by >>>.
>>> 1 Start Install Now with Default Settings
2 Change/Show Installation Settings and Install

3 Start Maintenance Mode for System Recovery

88 Help 7
99 Previous Menu

=»> Choice [1]:

Figure 3-12 BOS installation main menu

14.Select option 2 (Change/Show Installation Settings and Install), which will
display the screen shown in Figure 3-13 on page 41.
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Installation and Settings

Either type 0 and press Enter to install with current settings, or type the
number of the setting you want to change and press Enter.

1 System Settings:
Method of Installation............. New and Complete Owverwrite
Disk Where You Want to Install..... hdiskO...

2 Primary Language Environment Settings (AFTER Install):

Cultural Convention...vevuenaneenns English (United States)
LAnNgUAage s uvsnvsnssssnnsnnsnnnnnnns English (United States)
Keyboard vivviviinieiiennennannnnnns English (United States)
Keyboard Type. et venransnnsnnnns Default

3 More Options (Desktop, Security, Kernel, Software, ...)

>»»> 0 Ingtall with the current settings listed above.

88 Help | WARNING: Base Operating System Installation will
99 Previous Menu | destroy or impair recovery of ALL data on the
| destination disk hdiskO.
»>»>> Choice [0]:

Figure 3-13 Change/Show Installation Settings

15.Press 1 and Enter to change the Method of Installation. Some different
methods are shown as in Figure 3-14. More information about the differences
between methods of installation is covered in 3.1, “AlIX 5L installation
methods” on page 28. In this example, a New And Complete Overwrite
method is chosen. Press 1 and Enter.

Change Method of Installation
Type the number of the installation method and press Enter.

»>> 1 New and Complete Overwrite
Overwrites EVERYTHING on the disk selected for installation.
Warning: Only use this method if the disk is totally empty or if there
is nothing on the disk you want to preserve.

2 Preservation Install
Preserves SOME of the existing data on the disk selected for
installation. Warning: This method owverwrites the usr (/usr),
wvariable (/var), temporary (/tmp), and root (/) file systems. Other
product (applications) files and configuration data will be destroyed.

88 Help 7
99 Previous Menu

=»> Choice [1]:

Figure 3-14 Different methods of installing AlX 5L
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16.A list of available hard disks is shown in Figure 3-15. Type a number in front of
the disk to include or exclude that disk. In this example, we use only one hard
disk to install AIX 5L Version 5.3. In this case, we do not have to make any
changes.

Change Disk(s) Where You Want to Install

Type one or more numbers for the disk(s) to be used for installation and press
Enter. To cancel a choice, type the corresponding number and Press Enter.
At least one bootable disk must be selected. The current choice iz indicated

by >,
Name Location Code Size (MB) VG Status Bootable
»»» 1 hdisk0 05-08-00-3,0 70006 rootvg Yes No
2  hdi=kl 05-08-00-4,0 70006 none Yes Ho
3  hdisk2 05-08-00-5,0 7000& none Yes No
4 hdisk3 05-08-00-8,0 70006 none Yes No
5 hdisk4 05-08-00-3,0 70006 none Yes No
06 MORE CHOICES...

x> 0 Continue with choices indicated above
55 More Disk Options
66 Devices not known to Base Operating System Installation
77 Display More Disk Information
88 Help 2
99 Previous Menu

>>%» Choice [0]:

Figure 3-15 Sample disk configuration

17.1f you do not want to erase your hard disks before installing the BOS, continue
with step 18. Otherwise, choose option 55 and press Enter. 3.3.3, “Procedure
to erase a hard disk” on page 48 explains more about the new capabilities of
the erasure. Figure 3-16 on page 43 displays the different options you have.
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Erasure Options for Disks

Select the number of times the disk(s) will be erased,

and gelect the corresponding pattern to uge for each disk erasure.

If the number of patterns to write is 0 then no disk erasure will occur.
This will be a time consuming process. Either type 0 and press Enter to
continue with the current settings, or type the number of the setting
you want to change and press Enter.

1. Number of patterns to wrlfe. ..o v iiii ittt innn s innninnnnss 1
2. Pattern #l.. ..o e e e e 00
T - o= o ff
P - = o s T ab
LT o T 5a
L =~ L= T T 00
B - 1= o B ff
T - = o 0 ab
T L T 5a
x> 0 Continue with choices indicated above
88 Help ?

99 Previous Menu

>>> Choice [0]:

Figure 3-16 Erase Disk options

18.Press 0 and Enter to return to the Installation and Settings menu. You can

alter the primary language settings. We continue with the default values, and
enter the More Options menu by entering 3. For example, AlIX 5L Version 5.3
installs JFS2 file system as the default. Figure 3-17 shows the Install Options

Screen.
Install Options
1. Enable Trusted Computing Base....usiieenunssrinnrssansnnssinnsssas No
2. Enable CAPP and EAL4+ TechnOlogy...vieesuneerinnsssnnnnnsssnnnnsns No
(English only, &d4-bit kernel enablement, JFS2Z file systems)

3. Enable 84-bit Kernel. ... iuuiiieiniai it irn e innnnnnanananannnnnns Yes
4. Create JFS2 File SystelS.e e et nnnnnssntnnsssansnnsssnnnssnn Tes
5. Graphics Software. ... v ienn ittt iaasnnsstansssansnnsstnnssnnn Tes
6. Enable System Backups to install any syStem.. v vrieeinneeinnnnnas Tes

(Installs all devices and kernels)

»>»>» 7. Install More Software
0 Install with the current settings listed above.

88 Help ?
99 Previous Menu

>»> Choice [7]:

Figure 3-17 Install Options
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19.Choose the different options by entering the number in front of them. Press 0
and Enter to confirm. A summary of your configuration will be shown. Confirm
your choice by entering 1 and the installation begins, as shown in Figure 3-18.

Installing Base Operating System

Please walt...

Approximate Elapsed time
% tasks complete (in minutes)
7 0 Restoring base operating system

Figure 3-18 Installation of AIX 5L in progress

20.During installation, you are asked to change the volume number of the CD
from one to another:

installp: Please insert volume 2 into device /dev/cd0 and press Enter

to continue or enter "q" to quit.
Repeat the previous step if a CD change is required.

21.After the installation, the system reboots automatically and the system starts
from the new boot device, which is, in our example,
/pci@800000020000002/pci@2,4/pcil069,b166@1/scsi@0/sd@3:2, as shown
in Figure 3-19 on page 45. Notice the difference with the bootfile.exe in step
10.
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Elapsed time since release of system processors: 1022 mins 14 secs

Welcome to AIX.
boot image timestamp: 14:55 11/18
The current time and date: 14:57:25 11/18/2005
number of processors: 2 size of memory: 379ZMB
boot dewvice: /pci@800000020000002/pcik2,4/pcil069,b166681/5c21iB0/5dR3:2
kernel size: 13352175; 64 bit kernel

Figure 3-19 AIX 5L startup screen

22.Choose the terminal type and press Enter, as shown in Figure 3-20. For a
graphical console, choose LFT. If your terminal type is not listed, choose
vt100.

Set Terminal Type
The terminal is not properly initialized. Please enter a terminal type
and press Enter. Some terminal types are not supported in
non-English languages.

ibm3101 tvigl2 vt330 aixterm
ibm3151 tvig20 vt340 dtterm
ibm3lel tvig25 wyse30 xterm
ibm3162 tvia50 wyse50 1ft
ibm3163 rs100 wysebl sun
ibm3164 wtl00 wyselOO
ibmpc vt3z20 wyse350
o Messages———--———————————————————
| If the next screen is unreadable, press Break (Ctrl-c
88 Help ? | to return to this screen.
|

»»>» Choice []:

Figure 3-20 Terminal selection screen
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23.In the screen shown in Figure 3-21, choose Accept License Agreements
(after a careful reading) and press Enter. Change the value to yes and press
Enter.

Software License Agreements

Move cursor to desired item and press Enter.

show Installed License Agreements
Accept License Agreements

Fl=Help F2=Refresh F3=Cancel Esc+8=Image
Esct9=5Shell Esct0=Exit Enter=Do

Figure 3-21 License agreement

24.Use F3 (or Escape - 3), to return back to the main Installation Assistant
screen, as displayed in Figure 3-22 on page 47. This configuration assistant
can be started again later using the SMIT tool smitty assist. More
information about SMIT is in 5.2, “System Management Interface Tool” on
page 130.
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Installation Assistant

Move cursor to desired item and press Enter.

Set Date and Time

Set root Password

Configure Network Communications
Inztall software Applications
Using SMIT (information only)
Tasks Completed - Exit to Login

Fl=Help FZ2=Refresh F3=Cancel Esc+8=Image
Esc+9=5Shell Esc+0=Exit Enter=Do

Figure 3-22 Installation Assistant main menu

25.Next, the window displays a login prompt, as shown in Figure 3-23, and you
are asked to log in to system. The first time you log in as the root user without
a password, or with the password you set up in the installation assistant.

AIX Version 5

(C) Copyrights by IBM and by others 1982, 2005.

Console login: root

AR A AR A AR A AR AR AR A R AR R A AR A A A AR A A AR AR A A A A A A A A A A A AR A A R A A A A A A AN AR AR A AR A AR AR A AN A A XA
*

Welcome to AIX Version 5.3!

this release of the AIX Operating System.

EE O

*

*

*

*

*

Please see the REAIME file in /usr/lpp/bos for information pertinent to *

*

*

* *
*

R R R R LR L R R s s R ]

Last login: Fri Nov 18 09:42:38 CST 2005 on /dev/wty0

#

Figure 3-23 Console login prompt
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At this time, the BOS installation procedure is finished. Now you have to
configure the system on various domains:

» System environment: Paging space, volume groups, and so on. See 5.10,
“Paging space” on page 189 and 6.3, “Volume groups” on page 226 for more
information.

» Network configuration: Host name, network settings, and so on. See 5.5,
“Network configuration” on page 154 for more information.

3.3.3 Procedure to erase a hard disk

If you need to process hard disks with sensitive data, you can use a new option
that allows the data to be erased.

From within the maintenance menu and also together with the BOS installation,
you have the choice to overwrite hard disks with selectable binary patterns. If you
want your disks erased at installation time, the process erases your hard disks
and continues installation afterwards. Otherwise, the erasure process reaches
100 percent completion and stops.

The same erase function is available using the diag command. There is more
about the diag command in “The diag command” on page 384.

3.4 Network Installation Management

Network Installation Management (NIM) allows you to manage an automated
installation of the Base Operating System (BOS) and optional software on one or
more machines.

You can install a group of machines with a common configuration or customize
an installation for your specific needs. The number of machines you can install
simultaneously depends on the throughput of your network, the disk access
throughput of the installation servers, and the platform type of your servers.

The NIM environment includes client and server machines. A server provides
resources (for example, files and programs required for installation) to another
machine. A machine that is dependent on a server to provide resources is known
as a client. Any machine that receives NIM resources is a client, although the
same machine can also be a server in the overall network environment.

Most installation tasks in the NIM environment are performed from one server
named the master. A set of installation tasks can also be performed from NIM
clients. Once the network installation setup is complete, users of stand-alone
clients can, from the client, install software that is available on NIM servers.

48 IBM @server p5 and pSeries Administration and Support for AIX 5L V5.3



3.4.1 NIM machines

The types of machines that can be managed in the NIM environment are
stand-alone, diskless, and dataless clients.

Stand-alone NIM clients can be booted and operated from local resources. They
mount all file systems from local disks and have a local boot image. Stand-alone
clients are not dependent upon network servers for operation.

Diskless and dataless clients are machines that are not capable of booting and
running without the assistance of servers on a network. As their names imply,
diskless clients have no hard disk, and dataless clients have disks that are
unable to hold all the data that may be required for operation. Diskless machines
must mount paging space and all file systems from remote servers. Dataless
machines can only use a local disk for paging space and the /tmp and /home file
systems. Neither diskless nor dataless clients have a local boot image, and they
must boot from servers in the network.

3.4.2 NIM roles

The NIM environment is composed of two basic machine roles: master and
client. The NIM master manages the installation of the rest of the machines in the
NIM environment. The master is the only machine that can remotely run NIM
commands on the clients. All other machines participating in the NIM
environment are clients to the master, including machines that may also serve
resources.

3.4.3 NIM resources

All operations on clients in the NIM environment require one or more resources.
NIM resource objects represent files and directories that are used to support
some type of NIM operation. Because NIM resources are ordinary file system
objects in the operating system, most of them are provided to clients with
standard Network File System (NFS) software. This means that many resources
must reside locally on the servers providing these resources, because NFS can
only export file system objects that are stored on local media in the machines
from which they are exported. Table 3-2 lists the NIM resources.

Table 3-2 Definition of the NIM resources

NIM resource Description

adapter_def Represents a directory that contains secondary adapter
configuration files that are used during bos_inst and cust
operations.
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NIM resource

Description

boot

An internally managed NIM resource used to indicate that a
boot image has been allocated to a client.

bosinst_data

Represents a file that contains information for the BOS
installation program. Normally, the BOS installation program
looks for this information in the /bosinst.data file in the BOS
installation image.

dump

Represents a directory in which client dump directories are
maintained.

exclude_files

Represents a file that contains a list of files and directories that
should be excluded when creating a system backup image.

fb_script

Represents a file that is used to configure devices when a NIM
client is booting for the first time after the BOS installation
process is completed.

fix_bundle

Represents a file containing fix keywords to be used by the
instfix command, which is called by the NIM cust and
fix_query operations. NIM mounts the fix_bundle resource on
the client so it can be used by the local instfix command. NIM
automatically unmounts the resource when the operation has
completed.

home

Represents a directory in which client /home directories are
maintained.

image_data

Represents a file that contains information for the BOS
installation program. This information describes how physical
disks and file systems should be configured in the root volume
group during installation.

installp_bundle

Represents a file that contains the names of filesets that should
be managed by NIM.

Ipp_source Represents a directory in which software installation images
are stored.

mksysb Represents a file that is a system backup image created using
the mksysb command. This type of resource can be used as the
source for the installation of a client.

nim_script An internally-managed NIM resource used to indicate that a
script should be run by NIM as part of a NIM operation.

paging Represents a directory where client paging files are

maintained.

IBM @server p5 and pSeries Administration and Support for AIX 5L V5.3




NIM resource

Description

resolv_conf Represents a file containing valid /etc/resolv.conf entries that
define Domain Name Protocol nameserver information for local
resolver routines.

root Represents a directory in which client root directories are

maintained.

shared_home

Represents a directory that can be used as a common /home
directory by one or more clients.

SPOT The Shared Product Object Tree (SPOT) is a fundamental
resource in the NIM environment. It is required to install or
initialize all types of machine configurations.

tmp Represents a directory where client /tmp files are maintained.

3.4.4 Using EZ NIM

The SMIT EZ NIM feature organizes the commonly used NIM operations and
simplifies frequently used advanced NIM operations.

Features of SMIT EZ NIM include:

»

>

Task-oriented menus.

Automatic resource naming that includes the level of the software used to
create NIM resources.

A review of what steps will take place before executing a task, whenever

possible.
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Use the smitty eznim fast path to open the EZ NIM main menu. If the NIM
environment has not been set up on your system, the EZ NIM main menu will
appear as shown in Figure 3-24.

EZ NIM (Easy NIM Tool)
Move cursor to desired item and press Enter.

Configure as a NIM Master

Configure as a NIM Client]

F1=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do

Figure 3-24 EZNIM main menu

Using EZ NIM to configure a NIM master

Follow these steps to configure your current system as a NIM master. Select
Configure as a NIM Master and the options shown in Figure 3-25 on page 53 will
appear.
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Configure as a NIM Master

Move cursor to desired item and press Enter.

Setup the NIM Master environment]

Enable Cryptographic fAuthentication
Add fixes to the NIM Master environment
Add client to the NIM environment

Update clients
Backup a client
Reinstall clients
Reset clients

Show the NIM environment
VYerify the NIM environment
Remove NIM environment

F1=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do

Figure 3-25 Configure as a NIM Master menu options from EZNIM

>

To configure your current system as a NIM master, select Setup the NIM
Master environment. You can select the software source to configure from,
the volume group to use for the NIM resources, and the file system to use for
the NIM resources. When the NIM master environment is configured, the
basic NIM resources are created.

To view the NIM resources created by EZ NIM, select Show the NIM
environment, or run the 1snim command on the NIM master.

To configure your NIM master for SSL authentication, select Enable
Cryptographic Authentication. This option allows you to install and configure
the cryptographic software in the OpenSSL RPM package. After you
configure OpenSSL, NIM clients with OpenSSL installed can request
cryptographic authentication during service requests from the NIM master.

To install updates and maintenance level packages to the NIM master, select
Add fixes to the NIM Master environment. This option performs an update
installation of a specified set of fixes on the default SPOT resource. A second
SPOT resource containing the newly installed fixes is created by this
operation. You can optionally select to update all your NIM clients during this
operation.

To update a client using EZNIM, select Update clients. This option allows you
to perform an update_all operation on a selected client (or clients) using an
Ipp_source resource.
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» To back up a client using EZ NIM, select Backup a client. This option allows

you to create a system backup image of a selected client and store the
backup image on the NIM master.

To reinstall a client using EZ NIM, select Reinstall clients. This option allows
you to perform a mksysb restore or a native RTE install on a selected client (or
clients). You must then select a system backup image to restore or an
Ipp_source to install and decide whether to reboot and install the client now.

To reset a NIM client to the ready state, select Reset clients. This option
resets the state of a client or clients in the NIM environment. Use this option
after a NIM operation has failed, and you want to return the client to the ready
state.

Using EZ NIM to configure a NIM client
Follow these steps to configure a NIM client with EZ NIM.

» On a client system, use the smitty eznim fast path. Select Configure as a

NIM Client, and the options displayed in Figure 3-26 on page 55 appear.

To define your client in the NIM environment, select Add this system to a NIM
environment.

To configure your NIM client for SSL authentication, select Configure Client
Communication Services. This option allows you to install and configure the
cryptographic software in the OpenSSL RPM package. After you configure
OpenSSL, you can select nimsh as the communication protocol used by the
client. Any incoming NIM master service requests are then authenticated
through SSL socket connections.
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Configure as a NIM Client
Move cursor to desired item and press Enter.

Add this system to a NIM environment]
Configure Client Communication Services
Update this system

Reinstall this system

Reset this system

Show the NIM environment

F1=Help F2=Refresh F3=Cancel F8=Image
F9=5Shell F10=Exit Enter=Do

Figure 3-26 Configure as a NIM Client menu options from EZNIM

» To update your client, select Update this system. This option allows you to
perform an update_all operation on your client using an Ipp_source resource.

» To reinstall your client, select Reinstall this system. This option allows you to
perform a mksysb command format restore or native, RTE install on a selected
client (or clients). You must then select a system backup image to restore or
an Ipp_source to install and decide whether to reboot and install the client
now.

» To reset your client in the NIM environment, select Reset this system. This
option resets the state of the client in the NIM environment. Use this option
after a NIM operation has failed, and you want to return the client to the ready
state.

» To view the default resources in the EZ NIM environment, select Show the
NIM environment. The resources are defined using EZ NIM Master
Operations.
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3.5 Alternate disk installation

Alternate disk installation, available starting with AIX Version 4.3, allows for
system installation on a system while it is still up and running. Install or upgrade
downtime decreases considerably. It also allows large facilities to manage an
upgrade, because systems can be installed over a longer period of time, while
the systems are still running at the existing version. The switch over to the new
version can then happen with a simple reboot, with the possibility to roll back to
the original situation in case of problems. This facility has received many updates
throughout the history of AIX and AIX 5L since its introduction.

Alternate disk installation can be used in one of two ways:
» Cloning the current running rootvg to an alternate disk.

Note: In this way, you have an online backup available, at the cost of one or
more physical disks.

» Installing a mksysb image on another disk.

For more information about alt_disk_install for AIX 5L Version 5.2 and earlier,
refer to the respective installation guide.

3.5.1 The alt_disk _install command reference

In AIX 5L Version 5.2 and prior, you used the alt_disk_install command to
cover the alternate disk installation needs. In AIX 5L Version 5.3, this command
is obsolete.

3.5.2 New alt_disk_install features in AIX 5L Version 5.3

AIX 5L Version 5.3 has implemented a number of changes to make the
alt_disk_install operations easier to use, document, and maintain.
The following functional changes have been implemented:

» alt_disk_install has been partitioned into separate modules with separate
syntax based on operation and function.

» A library of common functions that can be accessed by the modules has been
implemented.

» Error checking and robustness of existing alt_disk_install operations has
been improved.

» Documentation has been improved by creating a separate man page for each
module (in the past, there was only one large man page).
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The following three new commands have been added:

» alt_disk_copy creates copies of rootvg on an alternate set of disks.

» alt_disk_mksysb installs an existing mksysb on an alternate set of disks.
» alt_rootvg_op performs Wake, Sleep, and Customize operations.

The alt_disk_install module will continue to ship as a wrapper to the new
modules. However, it will not support any new functions, flags, or features.

3.5.3 Running alternate disk installation using SMIT

To run alternate mksysb installation, perform the following steps:
» At the system prompt, type the smitty alt_mksysb fast path.
» Type or select values in the entry fields and press Enter to submit them.

To run alternate rootvg cloning, perform the following steps:
» At the system prompt, type the smitty alt_clone fast path.
» Type or select values in the entry fields and press Enter to submit them.

Once the process is finished, the system reboots from the alternate disk, either
as mksysb or cloned rootvg.

3.5.4 How to rollback alt_disk_install

If the new environment has problems, you can easily rollback by changing the
bootlist to point of the original boot disk.

3.6 Cloning an AIX 5L system

Cloning the rootvg to an alternate disk has many advantages. One advantage is
having an online backup available, as in the case of a disk crash. Keeping an
online backup requires an extra disk or disks to be available on the system.

Another benefit of rootvg cloning occurs when applying new maintenance levels
or updates to a system. A copy of the rootvg is made to an alternate disk, then
the updates are applied to that copy. The system runs uninterrupted during this
process. When it is rebooted, the system boots from the newly updated rootvg for
testing. If updates cause problems, the old_rootvg can be retrieved by resetting
the bootlist and then rebooting.

With a mksysb image, you can clone one system image onto multiple target
systems. However, the target systems might not contain the same hardware
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devices or adapters, or require the same kernel as the source system. All devices
and kernels are automatically installed during a BOS installation. As a result,
when you create a system backup, the mksysb image contains all the device and
kernel support. For example, you can create a system backup from System_A
and install System_A's mksysb image onto System_B without having to use
product media to boot System_B.

By default, using the alt_disk_install command does the following:

1. Creates an /image.data file based on the current rootvg's configuration. A
customized image.data file can be used.

2. Creates an alternate rootvg (altinst_rootvg).
3. Creates logical volumes and file systems with the alt_inst prefix.

4. Generates a backup file list from the rootvg, and if an exclude.list file is given,
those files are excluded from the list.

5. Copies the final list to the altinst_rootvg's file systems.

6. If specified, the installp command installs updates, fixes, or new filesets into
the alternate file system.

7. The bosboot command creates a boot logical volume on the alternate boot
disk.

8. If a customization script is specified, it runs at this point.

9. The file systems are then unmounted, and the logical volumes and file
systems are renamed.

10.The logical volume definitions are exported from the system to avoid
confusion with identical ODM names, but the altinst_rootvg definition is left as
an ODM placeholder.

11.By default, the bootlist is set to the new cloned rootvg for the next reboot.

If you are performing a clone installation, device information will not be restored
to the target system by default. During a clone installation, the BOS installation
process verifies that the mksysb image is from the system you are trying to install.
If the target system and the mksysb image are different, the device information is
not recovered. This behavior is determined by the RECOVER_DEVICES variable
in the bosinst.data file. This variable can be set to Default, yes, or no. The
following list shows the resulting behaviors for each value:

Default

No recovery of devices
yes

Attempted rebuild of ODM
no

No recovery of devices
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Note: You can override the default value of RECOVER_DEVICES by selecting
yes or no in the Backup Restore menu or by editing the value of the attribute in
the bosinst.data file.

If the source system does not have the correct passwords and network
information, you can make modifications on the target system now. Also, some
products (such as graPHIGS) ship device-specific files. If your graphics adapter
is different on the target system, verify that the device-specific filesets for
graphics-related LPPs are installed.

After the mksysb backup installation completes, the installation program
automatically installs additional devices and the kernel (uniprocessor or
microprocessor) on your system using the original product media you booted
from. Information is saved in BOS installation log files. To view BOS installation
log files, enter cd /var/adm/ras and view the devinst.log file in this directory.

3.7 Troubleshooting your installation

To assist you in problem determination or validation of an install, there are log
files that can be viewed after the installation process.

3.7.1 Viewing BOS installation logs

Information based on BOS installation log files might help you determine the
cause of installation problems.

To view BOS installation log files, run cd /var/adm/ras and view the files in this
directory. One example is the devinst.log file, which is a text file that can be
viewed with any text editor or paged through.

3.7.2 Viewing BOS installation logs using SMIT

You can use SMIT to view some logs in the /var/adm/ras directory.

To view logs in the /var/adm/ras directory, use the following SMIT fast path:

# smit alog_show
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Figure 3-27 contains all logs that are viewable with the alog command. Select
bosinst from the list by pressing the F4 key, and then the alog file name will be
shown as /var/adm/ras/bosinstlog.

COMMAND STATUS
Command = [i[J stdout: yes stderr: no

Before command completion, additional instructions may appear below.

LTOP]

Ereparing target disks.
hdisk® changed

hdiskl changed

rootvg

Making boot logical volume.
hd5

Making paging logical volumes.
hd6

Making logical volumes.

hd8

hd4

hd2

CMORE...69]

F1=Help F2=Refresh F3=Cancel F6=Command
F8=Image F9=5Shell F10=Exit /=Find
n=Find Next

Figure 3-27 Viewing the alog file from within SMIT

3.7.3 Viewing BOS installation logs with the alog command

You can use the alog command to view logs in the /var/adm/ras directory.

To view the bosintlog file in the /var/adm/ras directory, run:

# alog -0 -f bosinstlog
Preparing target disks.
hdisk0 changed

hdisk2 changed

rootvg

Making boot logical volume.
hd5

Making paging Togical volumes.
hdé

Making logical volumes.

hd8

hd4

hd2

hd9var

hd3

hd1l
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hd10opt

Forming the jfs Tlog.

Making file systems.

File system created successfully.

130864 kilobytes total disk space.

File system created successfully.

130864 kilobytes total disk space.

File system created successfully.

130864 kilobytes total disk space.

File system created successfully.

130864 kilobytes total disk space.

File system created successfully.

130864 kilobytes total disk space.

File system created successfully.

130864 kilobytes total disk space.

Mounting file systems.
Restoring base operating system
Initializing disk environment.
Over mounting /.

Copying Cu* to disk.

Installing additional software.

mkitab: ident entry found in /etc/inittab

Please wait...

Some locale or message software did not install.
See /var/adm/ras/devinst.log for details.

1ft0 changed

Initializing dump device.

fwdump

File system created successfully.

393000 kiTobytes total disk space.

New File System size is 786432

primary /dev/hd6
secondary /dev/sysdumpnull
copy directory /var/adm/ras

forced copy flag TRUE
always allow dump FALSE
dump compression ON
Creating boot image.

bosboot: Boot image is 22967 512 byte blocks.

Running Customization
Please wait...
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3.7.4 Installation LED codes

Installation LED codes provide vital information that indicates what step is taking
place early on in an installation or system boot.

A list of useful LED codes and their specific explanation when installing on an
AIX 5L operating system are as follows:

c40 Configuration files are being restored.

c4i Could not determine the boot type or device.

c42 Extracting data files from diskette.

c43 Cannot access the boot/install tape.

c44 Initializing installation database with target disk information.

c45 Cannot configure the console.

c46 Normal installation processing.

c47 Could not create a physical volume identifier (PVID) on disk.

c48 Prompting you for input.

c49 Could not create or form the JFS log.

c50 Creating root volume group on target disks.

c51 No paging devices were found.

c52 Changing from RAM environment to disk environment.

c53 Not enough space in the /tmp directory to do a preservation
installation.

c54 Installing either BOS or additional packages.

c55 Could not remove the specified logical volume in a preservation
installation.

c56 Running user-defined customization.

c57 Failure to restore BOS.

c58 Displaying message to turn the key.

c59 Could not copy either device special files, device ODM, or volume
group information from RAM to disk.

c61 Failed to create the boot image.

c62 Loading platform dependent debug files.

c63 Loading platform dependent data files.

c64 Failed to load platform dependent data files.
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3.8 AIX 5L installation packages

Software products include those shipped with AIX 5L and those purchased
separately. Each software product can contain separately installable parts. The
following sections explain how software products are organized.

3.8.1 Filesets

A fileset is the smallest installable base unit for the AIX 5L operating system. A
fileset includes all files that constitute a complete product, such as bos.net.uucp,
or a separately installable part of a product, such as bos.net.nfs.client.

3.8.2 Packages

A package is a group of separately installable filesets that provide a set of related
functions. For example, bos.net is a package.

3.8.3 Licensed Program Products

A Licensed Program Product (LPP) is a complete software product including all
packages associated with that licensed program. For example, the BOS is a
licensed program.

3.8.4 Bundles

A bundle is a list of software that can contain filesets, packages, and LPPs that
are suited for a particular use, such as providing personal productivity software
or software for a client machine in a network environment. Bundles that are used
by default for the system are stored in /usr/sys/inst.data/sys_bundles. Bundles
that are user-created are stored in /usr/sys/inst.data/user_bundles. The system
defined bundles in AIX 5L are:

Server Bundle A collection of software packages for machines running
AIX 5L in a multiuser stand-alone or networked
environment. This bundle emphasizes functionality over
disk utilization.

Graphics Bundle A collection of software packages that provides support of
graphical environments. Graphical support may be
automatically installed on some systems during BOS
installation.

Migration Bundle This bundle is created when there was not enough disk
space available to complete a migration installation during
the BOS installation process. The bundle consists of a
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collection of software packages that must be installed to
complete your migration. You must install this bundle to
complete the migration installation. Install the bundle
using the smit update_all fast path.

3.8.5 PTFs and APARs

PTF is an acronym for Program Temporary Fix. A PTF is an updated fileset or a
new fileset that fixes a previous system problem. PTFs are installed in the same
way as regular filesets by the use of the installp command, as described in 3.3,
“Base Operating System installation” on page 31.

APAR is an acronym for Authorized Program Analysis Report. An APAR is an
emergency fix, or interim fix, to a unique problem on the system. APARs will
eventually become PTFs after testing and verification. APARs are applied to the
system through the use of the instfix command, as described in 3.11.3,
“Displaying and updating installed software to the latest level” on page 79.

3.9 Software maintenance

The following sections discuss filesets, packages, and the software installation
process for additional software required on a system.

3.9.1 Managing filesets

A software product installation package is a backup-format file containing the
files of the software product, required installation control files, and optional
installation customization files. The installp command is used to install and
update software products.

An installation package contains one or more separately installable, logically
grouped units called filesets. Each fileset in a package must belong to the same
product.

A fileset update or update package is a package containing modifications to an
existing fileset.

Fileset revision level identification

The fileset level is referred to as the level or, alternatively as the v.r.m.f or VRMF
and has the form:

Version.Release.Modification.FixLevel
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where:

» Version is a numeric field of one to two digits that identifies the version
number.

» Release is a numeric field of one to two digits that identifies the release
number.

» Modification is a numeric field of one to four digits that identifies the
modification level.

» FixLevel is a numeric field of one to four digits that identifies the fix level.

A base fileset installation level is the full initial installation level of a fileset. This
level contains all files in the fileset, as opposed to a fileset update, which may
contain a subset of files from the full fileset.

Note: Fileset level precedence reads from left to right (for example, 5.3.0.0 is
a newer level than 5.2.0.0).

3.9.2 Understanding maintenance levels

Once you have installed the base operating system, you can determine the
maintenance level with the oslevel command.

The general syntax of the oslevel command is as follows:
oslevel [ -1 Level | -g Level| -q 1 [ -r1 [ -f]

A brief description of the osTevel command flags is given in Table 3-3.

Table 3-3 Commonly used flags for the oslevel command

Flag Description

-l Level Lists filesets at levels earlier than the maintenance levels specified by
the Level parameter.

-g Level Lists filesets at levels later than the current maintenance level.

-q Lists names of known maintenance levels that can be specified using
the -l flag.

-r Applies all flags to Recommended Maintenance Levels

-f Forces cache rebuilt
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To show the current maintenance level of your system, use the oslevel
command as follows:

# oslevel -r
5300-03

The 03 on the end indicates that this system is running with the Recommended
Maintenance Level three. Do not confuse this output with the M in V.R.M.F.
(Version.Release.Maintenance.Fixlevel).

3.9.3 Installing software

Software can be installed in one of two states: applied or committed. The applied
state places software on the system and retains the previous version of the
software. When an update is in the applied state, the previous version is stored in
the /usr/lpp/PackageName directory, where PackageName could be bos.net
which is a package. This process is useful for deploying or testing new software,
where it may be necessary to go back to the previous version of the software in
case of errors.

The committed state places software on the system and removes all previous
levels of the software from the /usr/lpp/PackageName directory. If committed
software needs to be removed, you cannot go back to the previous version
without a complete reinstall of the previous version software. We recommend you
install new software in the applied state, rather than the committed state, until the
new software has been thoroughly tested.

Software can be installed either through the command line or through SMIT.

Important: The Web-based System Manager is an intuitive, easy to use tool
that can perform every major system administration task available on AIX 5L.
It is not mentioned in this redbook because it is not the focus of the
certification exam. However, the authors of this redbook completely advocate
its use and highly recommend careful attention and exploration of this useful
tool. To start the tool, use the wsm command. It requires either a PC client for
remote access, or an X-Window environment if run on a native system
console.

In the command line mode, software is installed by using the instal1lp command.
The command syntax for the installp command to install software in an applied
state is:

installp -a [ -eLogFile ] [ -V Number ] [ -dDevice ] [ -b]1 [ -S]1 [ -B ]
(01 [-11[L-p1[-Q1L0-q)L-v]I[-XI[-F]-g1[-0{[r]([s]
[Lul} ][ -tSaveDirectory] [ -w ] [ -zBlockSize ] { FilesetName [ Level ]...
| -f ListFile | a1l }

66 IBM @server p5 and pSeries Administration and Support for AIX 5L V5.3



To install software in a committed state, the command syntax is:

installp -ac [ -N ] [ -eLogFile ] [ -V Number ] [ -dDevice ] [ -b ] [ -S ]
[-BI[-DI[C-11[-p]1[-Q)[-g)[-v]I[-X1[-F]|-g]
[-0{[r][s]1[ull}lTl-tSaveDirectory] [ -w]

[ -zBlockSize ] { FilesetName [ Level 1... | -f ListFile | all }

For example, to install all filesets within the bos.net software package in
/usr/sys/inst.images directory in the applied state, with a checksum check, enter:
# installp -avX -d/usr/sys/inst.images bos.net

To preview an install of all filesets within the bos.net software package in

/usr/sys/inst.images directory in the committed state and to check for disk space
requirements, enter:

# installp -acpX -d/usr/sys/inst.images bos.net
Only a couple of flags are provided for illustration purposes.

Under the RESOURCES section in the output, you will see something similar to:
RESOURCES

Estimated system resource requirements for filesets being installed:
(A11 sizes are in 512-byte blocks)

FiTlesystem Needed Space Free Space
/ 1150 17624
/usr 54183 48016
/var 8 22424
/tmp 300 63280
TOTAL: 55641 151344

NOTE: "Needed Space" values are calculated from data available prior
to installation. These are the estimated resources required for the
entire operation. Further resource checks will be made during
installation to verify that these initial estimates are sufficient.

As shown, the /usr file system does not have enough free space for the
installation, and the installation would fail.

Note: If you try to run two installp commands at a time from the same
installation medium, it will fail with an error similar to:

0503-430 installp: Either there is an installp process currently running or
there is a previously failed installation. Wait for the process to complete
or run installp -C to cleanup a failed installation.
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A record of the installp output can be found in /var/adm/sw/installp.summary.
The following is a sample of the file:

# cat /var/adm/sw/installp.summary
0:bos.net.ppp:5:U:5.1.0.0:
0:bos.net.ipsec.rte:5:U:5.1.0.0:
0:bos.net.ppp:5:R:5.1.0.0:
0:bos.net.ipsec.rte:5:R:5.1.0.0:

3.9.4 Committing applied updates

The command syntax for the installp command to commit applied updates is:
installp -c [ -eLogFile ] [ -VNumber ] [ -b 1 [ -9 1 [ -p]1 [ -v] [ -X1]
[-0{[r]1[sT1CLull}lTLl-wl/{ FilesetName [ Level]... | -f ListFile |
all }

For example, to commit all updates, enter:

# installp -cgX all

Running this command will commit all the updates and will remove the filesets for
the previous version.

3.9.5 Rejecting applied updates

The command syntax for the installp command to reject the updates that are in
the applied state is:

installp -r [ -eLogFile ] [ -VNumber ] [ -b 1 [ -9 1 [ -p]1 [ -v] [ -X1]
[-0{[r]l[s1CLul}1TL[-wl/{ FilesetName [ Level]... | -f ListFile }
For example, to reject all applied updates listed in the file ./reject.list, enter:

# installp -rBfX ./reject.list

Running this command will remove all the uncommitted updates listed in
Jreject.list and bring the system back to the previous maintenance level.

3.9.6 Removing installed software

If you want to remove an installed product, that is, remove all files that belong to
that software from the system, use the installp command; the command syntax
is:

installp -u [ -eLogFile ] [ -VNumber ] [ -b 1 [ -9 1 [ -p]1 [ -v] [ -X1]
[-0{[r]l[s1CLul}1TL[-wl/{ FilesetName [ Level]... | -f ListFile }
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For example, to preview a remove of bos.net.ipsec.rte and its dependents, with a
verbose display of all successes, warnings, and failures, enter:

# installp -ugp -V2 bos.net.ipsec.rte

Running this command will give you a list of files that will be removed, but will not
actually remove them.

3.9.7 Cleaning up after failed installations

If an installation fails, the instal1p command will not be able to install the same
software until you have removed those files that succeeded in installing prior to
the failure. You can use the installp command as follows:

installp -C [ -b ] [ -eLogFile ]
For example, if all the prerequisites in an installation are not met, the installp

command might fail. You will not be able to reinstall the product until you have
done a cleanup. To do this, run:

# installp -C

This will remove all the files installed in the failed installation.

3.9.8 Listing all installable software on media

To see what software is available on a particular media, the command syntax for
the installp command is:

installp { -1 | -L } [ -eLogFile ] [ -d Device ] [ -B1 [ -11 [ -q1

[ -zBlockSize ] [ -0 { [s]1 [u]}]

For example, to list the software that is on your CD-ROM, enter:

# installp -L -d /dev/cd0

3.10 Installing optional software and service updates

Once you have installed the base operating system, only a limited number of
filesets are installed on your system. To install additional software, you can use
SMIT, the Web-based System Manager, or the command line. If you decide to
use the command line to install your software, you should be familiar with the
installp command.
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3.10.1 Using SMIT for software maintenance

Software installation, un-installation, and maintenance tasks can also be
performed through the SMIT menus. SMIT uses the installp command to

perform these tasks.

Note: SMIT stores a record of software installation, removal, and maintenance
tasks in /var/adm/sw/installp.log like the installp command, but SMIT also

stores a more detailed record in SHOME/smit.log.

Software installation
To install software products:

1. Use the SMIT fast path smitty install_latest.
A screen similar to Figure 3-28 is shown.

Install and Update from LATEST Available Software

Type or select a value for the entry field.
Press Enter AFTER making all desired changes.

L TNPUT device / directory for software |

[Entry Fields]

F1=Help F2=Refresh F3=Cancel Fd=List
F5=Reset F6=Command F7=Edit F8=Image
F9=Shell F10=Exit Enter=Do

Figure 3-28 Install and Update from LATEST Available Software menu

2. Enter the device name for installation in the INPUT device/directory for
software field. A screen similar to Figure 3-29 on page 71 is shown.
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Install and Update from LATEST Available Software

Type or select values in entry fields.
Press Enter AFTER making all desired changes.

LEntry Fields]

% INPUT device / directory for softuware /dev/cd0

; (Bl Lotest] .
PREYIEN only? (install operation will NOT occur) no +
COMMIT software updates? yes +
SAYE replaced files? no +
AUTOMATICALLY install requisite software? yes +
EXTEND file systems if space needed? yes +
OYERWRITE same or newer versions? no +
YERIFY install and check file sizes? no +
Include corresponding LANGUAGE filesets? yes +
DETAILED output? no +
Process multiple volumes? yes +

F1l=Help F2=Refresh F3=Cancel F4=List

F5=Reset F6=Command F7=Edit F8=Image

F9=5Shell F1o=Exit Enter=Do

Figure 3-29 Install and Update from LATEST Available Software menu - more

3.

In the SOFTWARE to install field, either enter the name, if you know what you
have to install, or press F4 to get a list of all the available software. Press
Enter once you have selected the products you want to install.

We recommend that you first verify that the software you are trying to install
meets all the prerequisite and co-requisite requirements. It is a good practice
to set the PREVIEW only? (install operation will NOT occur) field to YES. This
will give you a detailed listing of whether your installation will be successful or
not.

It is recommended that you accept the default values for the
AUTOMATICALLY install requisite software (default YES) and EXTEND file
systems (default YES) fields if space is needed. Your installation might fail if
you instruct the instal1lp command not to extend the file system. If it runs out
of space, an error similar to the one shown below can be encountered:

0503-008 installp: There is not enough free disk space in file system
Jusr (506935 more 512-byte blocks are required). An attempt to extend
this file system was unsuccessful. Make more space available, then retry
this operation.

Press Enter.

Read the error messages, if any, at the end of the command execution when
the command status changes to failed. We recommend that you look at your
smit.log even if the command status reports OK, since there may be filesets
that you wanted to install that the system did not attempt to install.
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Committing applied updates
To commit an applied software update:

1. Use the SMIT fast path smitty install_commit.
A screen similar to Figure 3-30 is shown.

Commit Applied Software Updates (Remove Saved Files)

Type or select values in entry fields.

Press Enter AFTER making all desired changes.

[Entry Fields]

LSOF THARE name] [F111 +
PREVIEM only? (commit operation will NOT occur) no +
COMMIT requisites? yes +
EXTEND file systems if space needed? yes +
DETAILED output? no +

F1=Help F2=Refresh F3=Cancel Fd=List

F5=Reset F6=Command F7=Edit F8=Image

F9=Shell F10=Exit Enter=Do

Figure 3-30 Commit Applied Software Updates (Remove Saved Files) menu

2. Inthe SOFTWARE to install field, either enter the name, if you know what you
want to commit, or press F4 to get a list of all the available software. Press
Enter once you have selected the products you want to commit. Leaving the
SOFTWARE name field to all will commit all applied filesets installed on the
system.

3. Press Enter. The system reports that the software is about to be committed,
commits the software, and then removes the copies from the
lust/lpp/ PackageName directory.
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Rejecting applied updates
In order to reject a service update that you have installed:
1. Use the SMIT fast path smitty install_reject.

A screen similar to Figure 3-31 is shown.

Re ject Applied Software Updates (Use Previous Yersion)

Type or select values in entry fields.

Press Enter AFTER making all desired changes.

[Entry Fields]

LlS0F THARE name [ +
PREVIEM only? (reject operation will NOT occur) no +
REJECT dependent software? no +
EXTEND file systems if space needed? yes +
DETAILED output? no +

F1=Help F2=Refresh F3=Cancel Fd=List

F5=Reset F6=Command F7=Edit F8=Image

F9=Shell F10=Exit Enter=Do

Figure 3-31 Reject Applied Software Updates (Use Previous Version) menu

2. Press F4 on the SOFTWARE name field to select the software update you
want to reject. All the software updates that are in the applied state will be
listed. Select the update that you want to reject, and press Enter.
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Removing installed software

1. You can remove installed and committed software by using the SMIT fast path
smitty install_remove.

A screen similar to Figure 3-32 is shown.

Remove Installed Software

Type or select values in entry fields.

Press Enter AFTER making all desired changes.

[Entry Fields]

LlS0F THARE name [ +
PREYIEM only? (remove operation will NOT occur) yes +
REMOYE dependent software? no +
EXTEND file systems if space needed? no +
DETAILED output? no +

Fl=Help F2=Refresh F3=Cancel Fd=List

F5=Reset F6=Command F7=Edit F8=Image

F9=Shell F10=Exit Enter=Do

Figure 3-32 Remove Installed Software menu

2. Press F4 in the SOFTWARE name field to get a list of all the software that is
installed on your system. Select the software you want to remove by pressing
F7, followed by Enter, once you are done.

3. The PREVIEW only? (remove operation will NOT occur) field is yes by default.
This allows you to preview any remove operations and confirm your choices
before you actually do the remove action.

4. Once you are sure that you want to remove this software, change PREVIEW
only? (remove operation will NOT occur) field to no, and press Enter. This will
remove all the software that you have selected to be removed.

3.11 Maintaining optional software (applying updates)

Software that is distributed to fix a problem in a product is called an update. All
software products have a version number and a release number that identify the
release level of the product. In addition to this, product updates are assigned a
modification level number and a fix level number to identify the level of the
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update. Suppose that you have your system currently running 5.3.0.0, and all the
filesets are at the 5.3.0.0 maintenance level. Then IBM has just released a latest
maintenance level for systems on 5.3.0.0. You have to upgrade your system to
bring it to the latest maintenance level.

Bringing a system to the latest maintenance level involves a number of steps, as
listed below:

» Listing the maintenance level of the software

» Downloading fixes

» Displaying and updating installed software to the latest level

3.11.1 Listing the maintenance level of software

The 1s1pp command displays information about installed filesets or fileset
updates. The most common flags used with the 1s1pp command are listed in
Table 3-4.

Table 3-4 Commonly used flags for the Islpp command

Flag Description

-l Displays the name, most recent level, state, and description of the
specified fileset.

-f Displays the names of the files added to the system during installation
of the specified fileset.

-h Displays the installation and update history information for the
specified fileset.

-a Displays all information about filesets specified when combined with
other flags. Cannot be used with the -f flag.

In order to see what maintenance level your filesets are currently on, use the
following command:

# 1slpp -1
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This will list all the software that is installed on your system showing the current
maintenance level. The output will look similar to the following:

Fileset Level State Description
Path: /usr/1ib/objrepos
Javal4.sdk 1.4.2.10 COMMITTED Java SDK 32-bit
Tivoli_Management_Agent.client.rte
3.7.1.0 COMMITTED Management Framework Endpoint
Runtime"

X11.Dt.ToolTalk 5.3.0.0 COMMITTED AIX CDE ToolTalk Support

X11.Dt.bitmaps 5.3.0.0 COMMITTED AIX CDE Bitmaps

X11.Dt.helpmin 5.3.0.0 COMMITTED AIX CDE Minimum Help Files

X11.Dt.helprun 5.3.0.0 COMMITTED AIX CDE Runtime Help

X11.Dt.1lib 5.3.0.30 COMMITTED AIX CDE Runtime Libraries

X11.Dt.rte 5.3.0.30 COMMITTED AIX Common Desktop Environment
(CDE) 1.0

X11l.adt.bitmaps 5.3.0.0 COMMITTED AIXwindows Application
Development Toolkit Bitmap
Files

X11.adt.imake 5.3.0.30 COMMITTED AIXwindows Application
Development Toolkit imake

X11l.adt.include 5.3.0.30 COMMITTED AIXwindows Application
Development Toolkit Include
Files

X11.adt.1lib 5.3.0.0 COMMITTED AIXwindows Application

bos.64bit 5.3.0.30 COMMITTED Base Operating System 64 bit

Runtime

bos.acct 5.3.0.30 COMMITTED Accounting Services

bos.adt.base 5.3.0.30 COMMITTED Base Application Development
Toolkit

bos.adt.include 5.3.0.30 COMMITTED Base Application Development
Include Files

bos.adt.1ib 5.3.0.30 COMMITTED Base Application Development
Libraries

bos.alt_disk_install.boot_images
5.3.0.30 COMMITTED Alternate Disk Installation
Disk Boot Images
bos.alt_disk_install.rte 5.3.0.30 COMMITTED Alternate Disk Installation
Runtime
bos.cdmount 5.3.0.30 COMMITTED CD/DVD Automount Facility
bos.diag.com 5.3.0.30 COMMITTED Common Hardware Diagnostics
bos.diag.rte 5.3.0.30 COMMITTED Hardware Diagnostics
bos.diag.util 5.3.0.30 COMMITTED Hardware Diagnostics Utilities
bos.help.msg.en_US.com 5.3.0.10 COMMITTED WebSM/SMIT Context Helps -
U.S. English
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To list the individual files that are installed with a particular fileset, use the
following command:

# 1slpp -f

For example, if you wanted to display all files installed with the bos.64bit fileset,
you would enter:

# 1slpp -f bos.64bit
Fileset File

Path: /usr/1ib/objrepos
bos.64bit 5.3.0.30 /usr/1ib/methods/cfg64
/usr/ccs/bin/shlap
/usr/ccs/bin/usla6d
/usr/1ib/drivers/syscalls64.ext
/usr/ccs/bin/usla
/usr/ccs/bin/shlap64

Path: /etc/objrepos
bos.64bit 5.3.0.30 NONE

To list the installation and update history of filesets, use the following command:
# 1slpp -h

For example, if you wanted to see when the bos.sysmgt.trace fileset was last
updated, you would enter:

# 1s1pp -h bos.sysmgt.trace
Fileset Level Action Status Date Time

Path: /usr/1ib/objrepos
bos.sysmgt.trace
5.3.0.30 COMMIT COMPLETE 11/10/05 16:32:42

Path: /etc/objrepos
bos.sysmgt.trace
5.3.0.30 COMMIT COMPLETE 11/10/05 16:33:09

3.11.2 Downloading fixes

AIX 5L development is highly focused on implementing tools and functions that
help to fulfill the IBM Autonomic Computing strategy. In a first approach, AlX 5L
Version 5.2 provided proactive capabilities through the compare_report
command. This command and its SMIT interface allow the comparison of
installed software or fix repositories to a list of available fixes from the IBM
support Web site, enabling system administrators to develop a proactive fix
strategy.

Chapter 3. System and software installation 77



AIX 5L Version 5.3 advances this process one step further and introduces
automatic download, scheduling, and notification capabilities through the new
Service Update Management Assistant (SUMA) tool. SUMA is fully integrated
into the AIX 5L Base Operating System and supports scheduled and unattended
task-based download of Authorized Program Analysis Reports (APARs),
Program Temporary Fixes (PTFs), and recommended maintenance levels (MLs).
SUMA can also be configured to periodically check the availability of specific new
fixes and entire maintenance levels, so that the time spent on such system
administration tasks is reduced. The SUMA implementation allows for multiple
concurrent downloads to optimize performance and has no dependency on any
Web browser.

All Service Update Management Assistant related tasks and functions are
supported by SMIT menus and panels. The new main SUMA menu shown in
Figure 3-33 can be directly accessed through the SMIT fast path suma.
Alternatively, you can select the new Service Update Management Assistant
(SUMA) option in either the Software Maintenance and Ultilities or the Software
Service Management menu. Both menus are listed under the Software
Installation and Maintenance option of the SMIT top-level menu.

Service Update Management fissistant (SUMAD

Move cursor to desired item and press Enter.

Download Updates Now (Easy)

Custom/Automated Downloads {(Advanced)
Configure SUMA

F1=Help F2=Refresh F3=Cancel F8=Image
F9=Shell F10=Exit Enter=Do

Figure 3-33 Service Update Management Assistant (SUMA) on SMIT
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3.11.3 Displaying and updating installed software to the latest level

Once you have downloaded all the fixes into the /ptf directory, the next step is to
install them and bring your system to the latest maintenance level. In this section,
the following procedures are discussed:

» Displaying an individual fix (instfix command)
» Installing an individual fix by APAR
» Updating all filesets to the latest level

Displaying an individual fix (instfix command)
You can download an individual fix using FixDist following the same procedure
given in 3.11.2, “Downloading fixes” on page 77.

In order to determine if a fix is installed on your system or to install a fix, use the
instfix command. The general syntax of the instfix command is as follows:

instfix [ -T]1 [ -s String] [ -S]1 [ -k Keyword | -f File] [ -p ]
[-dDevice] [-i[-c]l][-ql[-tTywel [-v][-FI]1TI[-al

A practical list of flags used with instfix command are given in Table 3-5.

Table 3-5 Commonly used flags for the instfix command

Flag Description

-a Displays the symptom text associated with a fix. Can be used with the
-f, -i, and -k flags.

-d Device Specifies the input device. Required for all flags except -i and -a.

-f FileName Specifies the input file FileName containing keywords or fixes. The -T

flag produces a suitable input file format for the -f flag.

-i Displays whether fixes or keywords are installed.

-k Keyword Specifies an APAR number or keyword to be installed. Multiple
keywords can be entered. A list of keywords entered with the -k flag
must be contained in quotation marks and separated with spaces.

-s String Searches for and displays fixes on the media containing a specified
string.

-T Displays the list of fixes on the media.

-V Used with the -i flag to specify verbose mode. Displays information

about each fileset associated with a fix or keyword.
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The instfix command allows you to install a fix or set of fixes without knowing
any information other than the Authorized Program Analysis Report (APAR)
number or other unique keywords that identify the fix.

A fix can have a single fileset or multiple filesets. Fix information is organized in
the Table of Contents (TOC) on the installation media. After a fix is installed, fix
information is kept on the system in a fix database.

To list fixes that are on a CD-ROM in /dev/cd0, enter the command:

# instfix -T -d /dev/cd0

1Y73748

To determine if APAR 1X75898 is installed on the system, enter the command:
# instfix -ik 1Y73748

Not all filesets for IY73748 were found.

To examine information about APAR IX75893 and what it does, enter the
command:

# instfix -aik I1Y73748
IX75893 Abstract: Process memory is made read-only unnecessarily

I1X75893 Symptom Text:
Resource handler routines not being able to store to process
memory when a process is dumping core.

Not all filesets for IY73748 were found.
To list what maintenance levels have been installed on your system with the
instfix command, enter the command:

# instfix -i | grep ML
A11 filesets for 5300-02_AIX_ML were found.
A11 filesets for 5.3.0.0_AIX ML were found.
A11 filesets for 5300-01_AIX_ML were found.
A1l filesets for 5300-03_AIX_ML were found.
To install APAR 1Y73748 from /dev/cdO, enter the command:

# instfix -k I1Y73748 -d /dev/cd0
Note: By default, when the instfix command is run from the command line,

the command uses stdout and stderr for reporting. If you want to generate an
installation report, you will need to redirect the output. For example:

# instfix -aik IY73748 >/tmp/instfix.out 2>/tmp/instfix.err

You can also use SMIT to determine what fixes are installed on your system.
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1. Use the SMIT fast path:
smitty show_apar_stat
A screen similar to Figure 3-34 is shown.

Show Fix (APAR) Installation Status
Type or select values in entry fields.
Press Enter AFTER making all desired changes.
[Entry Fields]

L1 1D) 1} +

F1=Help F2=Refresh F3=Cancel F4=List

F5-Reset F6=Command F7=Edit F8=Image

F9=Shell F10=Exit Enter=Do

Figure 3-34 Show Fix (APAR) Installation Status menu

2. Press F4 in the FIX ID field to get a list of all the fixes that are installed on the
system. The output from this command is similar to the one from the instfix

-iv command.

Installing an individual fix by APAR
The following steps are useful for installing a fix.
1. To install the fixes using SMIT, use the SMIT fast path smitty instfix or

smitty update_by fix.
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2. In the INPUT device/directory for the software field, enter the name of the
device (or directory if you downloaded the fixes to your system) from which to
install the fixes, and press Enter. A screen similar to Figure 3-35 is shown.

Update Software by Fix (APAR)
Type or select values in entry fields.
Press Enter AFTER making all desired changes.
[Entry Fields]

# INPUT device / directory for softuware /ptf/aix43l

MIFTYES o tnotall b .
PREVIEM only? (update operation will NOT occur) no +
COMMIT software updates? yes +
SAYE replaced files? no +
EXTEND file systems if space needed? yes +
YERIFY install and check file sizes? no +
DETAILED output? no +
Process multiple volumes? yes +

F1=Help F2=Refresh F3=Cancel F4=List

F5=Reset F6=Command F7=Edit F8=Image

F9=Shell F10=Exit Enter=Do

Figure 3-35 Update Software by Fix (APAR) menu

3. Inthe FIXES to Install field, press F4 to get a list of fixes that are available on
the media and select the fixes you want to install.

4. Press Enter.

The system will update the maintenance level of the fileset you selected and

upon completion you will have successfully updated the maintenance level of
your software.

Updating all filesets to the latest level
The following steps update filesets to the latest level.

1. To install all new fixes that are available from IBM, use the fast path smitty
update_all./

A screen similar to Figure 3-36 on page 83 is shown.
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Update Installed Software to Latest Level (Update AlLl)

Type or select a value for the entry field.
Press Enter AFTER making all desired changes.

L TNPUT device / directory for softuare] g

LEntry Fields]

F1=Help F2=Refresh F3=Cancel Fd4=List
F5=Reset F6=Command F7=Edit F8=Image
F9=Shell F10=Exit Enter=Do

Figure 3-36 Update Installed Software to Latest Level (Update All) menu

2.

carried out.
3. Press Enter.
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A screen similar to Figure 3-37 is shown.

Update Installed Software to Latest Level (Update All)
Type or select values in entry fields.
Press Enter AFTER making all desired changes.
[Entry Fields]

# INPUT device / directory for software /ptf/aixh3

# SOFTHARE to update _update_all
PREVIEW only? {(update operation will NOT occur) o +
COMMIT software updates? yes +
SAYE replaced files? no +
AUTOMATICALLY install requisite software? yes +
EXTEND file systems if space needed? yes +
YERIFY install and check file sizes? no +
DETAILED output? no +
Process multiple volumes? yes +
ACCEPT new license agreements? no +
Preview new LICENSE agreements? no +

F1=Help F2=Refresh F3=Cancel F4=List

F5=Reset F6=Command F7=Edit F8=Image

F9=Shell F10=Exit Enter=Do

Figure 3-37 Update Installed Software to Latest Level (Update All) menu - more

4. ltis best to set the PREVIEW only? (update operation will NOT occur) field to
yes by pressing the Tab key. The Preview option makes a dry run of the task
you are trying to perform and reports any failures that might be encountered
when you do the actual installation. This will ensure that your installation does
not fail.

Once you are sure that there are no prerequisites that you are missing, you can
do the actual installation. This procedure will update your software to the latest
maintenance level.

To view the new maintenance level of your software, run:

# 1slpp -1

This will show you the latest maintenance level of the filesets, including those you
just updated.
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3.12 Creating installation images on a disk

Installable image files (or installation packages) can be copied to a hard disk for
use in future installations. These image files will be copied from your installation
media (tape or diskette) to a directory on the disk, so that they may be installed

later using the disk directory as the input device. These files will be copied to the
directory named /usr/sys/inst.images.

1. To create installation images on your hard disk, use the SMIT fast path smitty
bffcreate.

A screen similar to Figure 3-38 is shown.

Copy Software to Hard Disk for Future Installation
Type or select a value for the entry field.
Press Enter AFTER making all desired changes.

LEntry Fieldsl]

LINPUT device / directory for software ] +
F1=Help F2=Refresh F3=Cancel F4=List
F5=Reset F6=Command F7=Edit F8=Image
F9=5Shell F10=Exit Enter=Do

Figure 3-38 Copy Software to Hard Disk for Future Installation menu
2. In the INPUT device/directory for software field, enter the name of your
source that will be used to copy the images and press Enter.

3. On the next screen, press F4 on the Software package to copy field to get a
list of the software available on the media. Select the installation images you
want to copy to your hard disk and press Enter.

4. All the images will be copied to your hard disk in the /usr/sys/inst.images
directory, and the /usr/sys/inst.images/.toc file is updated.
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For future installations, enter the /usr/sys/inst.images directory in the INPUT
device / directory for software field. If, for some reason, your .toc file becomes
corrupted, you will receive an error either in SMIT or the command line,
depending on what you are using, similar to:

0503-005 The format of .toc file is invalid

In this case, simply use the inutoc /usr/sys/inst.images/.toc command to
recreate your .toc file.

This method of creating installation images is helpful in situations where the
software you are trying to install has co-requisites that are on different media and
your installation process does not let you change the media it is currently
processing. In such situations, your installation will fail; therefore, we recommend
having all the prerequisites and co-requisites reside in one directory and then do
the installation.

To get co-requisites that are on different media, use the smitty bffcreate fast
path to copy required filesets from the first CD-ROM to the hard disk in
/usr/sys/inst.images. Then, use the smitty bffcreate fast path to copy the
required filesets from the additional CD-ROMs to the hard disk in
/usr/sys/inst.images. After all the required filesets have been copied to the hard
disk, use the installp command or the smitty install_latest fast path to
install the software. Since the system reads the /usr/sys/inst.images/.toc file for
installation, and all the filesets are local to the hard disk, it will not prompt you for
a CD-ROM or fail the installation.

3.13 Verifying the integrity of the operating system

The 1ppchk command is used to verify whether the software installed on your
system is in a consistent state. We recommend that you should use this
command after you install the operating system, after you apply PTFs or
corrective APARSs, or after you install any additional software on your system.

Every installable software product has three parts located under /, /usr/, and
/usr/share. For each of these parts, there are object classes in ODM that are
used by Software Vital Product Database (SWVPD) as follows:

» Four classes for the / part of the software are located in the /etc/objrepos file.
» Four classes for the /usr part of the software are located in /ust/lib/objrepos.

» Four classes for the /usr/share part of the software are located in
/usr/share/lib/objrepos.
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The name of the four classes are:

Ipp Contains information about installed software, such as status and
description.

inventory Contains information about files installed by software products.

product Contains product information about the installation, requirements,
and prerequisites of software products.

history Contains information about history of installation and updates of
software products.

The Tppchk command verifies if the actual state of the software matches with the
data stored in ODM in terms of file sizes, checksum values, and symbolic links.

Table 3-6 provides a list of common command flags and their descriptions for the

1ppchk command.

Table 3-6 Commonly used flags for the [ppchk command

Flag

Description

-C

Performs a checksum operation on the specified items and verifies
that the checksum and the file size are consistent with the SWVPD
database.

f

Checks that the specified items are present and the file size
matches the SWVPD database.

- (lowercase L)

Verifies symbolic links for files as specified in the SWVPD
database.

-m[11213]

Displays three levels of information. The levels are as follows:
1 - Error messages only (default).

2 - Error messages and warnings.

3 - Error messages, warnings, and informational messages.

-O {[r][s][ul}

Verifies the specified parts of the program. This flag is not needed
with stand-alone systems because without this option all parts are
verified by default. The flags specify the following parts:

» r: Indicates the / (root) part is to be verified.
» s:Indicates the /usr/share part is to be verified.
» u: Indicates the /usr part is to be verified.

-u

Updates the SWVPD with new checksum or size information from
the system when the system information does not match the
SWVPD database. This flag sets symbolic links that are found to be
missing. This flag is valid with only the -c or -l flag.

Verifies that the / (root), /usr, and /usr/share parts of the system are
valid with each other.
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The following example shows how flags -c and -l have reported that some files
and links have been deleted:

# rm /usr/1pp/X11/include/X11/0bjectP.h

# 1ppchk -c X1l.adt.incTude

Tppchk: 0504-206 File /usr/1pp/X11/include/X11/0bjectP.h could not be Tocated.
# rm /usr/1pp/X11/include/X11/ext/rgb.h

# 1ppchk -1 X1l.adt.incTude

Ippchk: 0504-220 No 1ink found from /usr/Tpp/X11/include/X11/ext/rgb.h to
Jusr/1pp/X11/Xamples/programs/Xserver/include/rgb.h.

#

The following example shows how to verify if all filesets are correctly installed
and have all their prerequisites:

# 1ppchk -v
Tppchk: The following filesets need to be installed or corrected to bring
the system to a consistent state:

bos.64bit 5.3.0.30 (not installed; requisite fileset)
bos.adt.include 5.3.0.30 (not installed; requisite fileset)
bos.alt_disk_install.boot_images 5.3.0.30 (not installed; requisite fileset)
bos.alt_disk_install.rte 5.3.0.30 (not installed; requisite fileset)
bos.mp 5.3.0.30 (not installed; requisite fileset)
bos.mp64 5.3.0.30 (not installed; requisite fileset)
bos.net.ewlm.rte 5.3.0.30 (usr: COMMITTED, root: BROKEN)
bos.net.ipsec.keymgt 5.3.0.30 (usr: COMMITTED, root: not installed)
bos.net.ipsec.rte 5.3.0.30 (usr: COMMITTED, root: not installed)
bos.net.ipsec.websm 5.3.0.30 (usr: COMMITTED, root: not installed)
bos.net.mobip6.rte 5.3.0.10 (usr: COMMITTED, root: BROKEN)
bos.net.nfs.cachefs 5.3.0.30 (usr: COMMITTED, root: not installed)

bos.net.nfs.client 5.

3.0.30 (usr: COMMITTED, root: not installed)
bos.net.nis.client 5.3.0.3
3.0.3

0

0 (usr: COMMITTED, root: not installed)
0 (usr: COMMITTED, root: not installed)
(usr: COMMITTED, root: not installed)

bos.net.nis.server 5.
bos.net.nisplus 5.3.0.1

bos.net.ppp 5.3.0.30 (usr: COMMITTED, root: not installed)
bos.net.tcp.client 5.3.0.30 (usr: COMMITTED, root: not installed)
bos.net.tcp.server 5.3.0.30 (usr: COMMITTED, root: BROKEN)
bos.net.uucp 5.3.0.30 (usr: COMMITTED, root: not installed)
csm.diagnostics 1.4.1.10 (not installed; requisite fileset)
devices.chrp.IBM.HPS.rte 1.2.0.0 (not installed; requisite fileset)
devices.common.IBM.sni.rte 1.2.0.0 (not installed; requisite fileset)
devices.scsi.ses.diag 5.3.0.30 (not installed; requisite fileset)
perfagent.tools 5.3.0.30 (not installed; requisite fileset)
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3.14 Differences between installp and rpm

This section explains the installp and rpm commands.

3.14.1 The installp command

The installp command is used to install and update software. The installp
command has a large number of flags. In the following sections, only the most
important flags are shown with each command. The installp command is also
used by all the SMIT scripts to install software.

The flags commonly used with the installp command are listed in Table 3-7.

Table 3-7 Commonly used flags for the installp command

Flag

Description

-a

Applies one or more software products or updates. This is the default
action. This flag can be used with the -c flag to apply and commit a
software product update during installation.

Indicates that the requested action should be limited to software
updates.

Cleans up after an interrupted installation and attempts to remove all
incomplete pieces of the previous installation.

-C

Commits applied updates to the system.

-d Device

Specifies on what device the installation media can be found.

F

Forces the installation of a software product even if there exists a
previously installed version of the software product that is the same
version as or newer than the one being installed.

-f ListFile

Reads the names of the software products from ListFile. If ListFile is
a - (dash), it reads the list of names from the standard input. Output
from the installp -1 command is suitable for input to this flag.

When used to install or commit, this flag automatically installs or
commits, respectively, any software products or updates that are
requisites of the specified software produc