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Introduction to Linux on System i
platform

This chapter defines the terms you require to become familiar with as you partition your
System i platform to support Linux. The terms provided here are used throughout this book.
Additionally, this chapter discusses the support for both virtual (that is, resources owned by
another operating system) as well as native (resources dedicated to and owned by Linux)
resources. It presents the differences between the various generations of iSeries and
System i platforms that support Linux. Finally, it provides a roadmap of typical installation or
configuration scenarios to help guide your way through the book. It also provides a list of
useful Web sites for further exploration of the Linux operating system.

When reading this book, as well as when working with Linux on the System i platform,
remember that Linux distributions are not the property of IBM nor are they distributed by IBM.
Linux distributions are the licensed property of the Linux distributors (such as Red Hat or
Novell for SUSE, for example) and the documentation provided with their distributions should
be used in conjunction with this book.

At the time of the writing of this book, both Red Hat and Novell / SUSE (the two Linux
distributors that have released distributions for the System i platform) have product evaluation
programs in place. You can request evaluation copies of the Linux distributions through the
distributor Web sites.

© Copyright IBM Corp. 2005, 2007. All rights reserved. 1



1.1 Concepts and terminology

This section provides concepts and terms you will need to know for the partitioning of your
System i platform for the installation of Linux into a logical partition (LPAR).

1.1.1 System i platform

2

The System i platform is a server based on the Power5 and Power5+ technologies. Along
with i5/0S (V5R3 and V5R4), these system support the AIX 5L™ and Linux operating
systems running in LPARs, as well as Windows integration on the Integrated xSeries Server
and Adapter.

i5/0S

This is the latest version of OS/400. Two releases of the operating system are supported on
the System i platform:

» V5R3
» V5R4

Note: Screens and examples provided in this book will be based on the V5R4 version of
the operating system.

POWERS5 and POWER5+

POWERS5 is the 9th generation of 64-bit POWER processor technology from IBM. Although
the hardware is based on POWER4™, POWERS is more than just an improvement in
processor or chip design. Enhancements have been made to improve performance, allow
more processors to be used in a system, and improve power efficiency.

Some of the new features included with POWERS5 systems include simultaneous
multi-threading (SMT), virtualization, and dynamic logical partitioning (DLPAR). AIX 5L can
now run on POWERS5 systems along with versions of Linux compiled (built) for the POWER
architecture.

Note: A number of Linux distributions can be implemented on the System i platform
including distributions from Red Hat and Novell SUSE. Linux distributions built from code
trees maintained by Debian, Mandrake, and CentOS have been known to run on the
platform, however, the only two supported distributors are Red Hat and Novell / SUSE.

Linux screens and information provided in this book will be based on Red Hat’'s RedHat
Enterprise Linux version 4 (RHEL 4) and Novell SUSE’s SUSE Linux Enterprise Server
version 10 (SLES 10).

POWER Hypervisor

The POWER Hypervisor™ is the level of code that is above the POWERS5 technology-based
hardware. It is shipped with the System i platform and is part of the firmware. It resides in the
flash memory of the service processor (SP) and performs the initialization and configuration
of the System i hardware. It also provides the virtualization support needed to run up to 254
logical partitions concurrently on the System i platform.

The POWER Hypervisor performs the logical partitioning and is responsible for assigning
resources to the partitions and ensuring the partitions remain isolated from each other. If
automatic load balancing and uncapped processors are utilized, the POWER Hypervisor is

Implementing POWER Linux on IBM System i Platform



responsible for assigning the unused processor capacity and making maximum use of the
processor.

Programs Programs Programs
i5/0S AIX 5L Linux
TIMI
SLIC OF / RTAS OF / RTAS

POWER Hypervisor
64-bit RISC Hardware

Figure 1-1 Power Hypervisor

The POWER Hypervisor allows for multiple operating systems to run on the System i
platform. i5/0S, Linux, AIX 5L are supported. The layer above the POWER Hypervisor is
different for each supported operating system.

For i5/0O8S, the layers above the POWER Hypervisor are still in place. SLIC (System Licensed
Internal Code) has been changed and is enabled for interfacing with the POWER Hypervisor.

For Linux and AIX 5L operating systems, the layers above the POWER Hypervisor are similar
but their content is characteristic for the operating system. These layers include system
firmware and Run-Time Abstraction Services (RTAS).

System firmware

System firmware consists of Low Level Firmware and Open Firmware (OF). Low Level
Firmware performs the server unique input/output configurations. Open Firmware contains
the boot time drivers, the boot manager, and the device drivers required to initialize the PCI
adapters and attached devices.

RTAS - Run-Time Abstraction Services

This consists of the code that supplies platform dependent accesses and can be called from
the operating system.

System management services

System Management Services (SMS) is the user interface to Open Firmware. SMS is
available in all non-i5/0S or non-OS/400 partitions. The SMS menus are displayed on the
partition console.

Service processor

The Service Processor (SP) is a separate processor within the POWERS system. It interacts
with the hardware management console (HMC) via ethernet and with the user via the front
panel of the system. It is active as long as the system is plugged in, regardless of the on/off
status of the system.

Advanced system management

Advanced System Management (ASM) is a Web interface to the service processor (SP). This
can be used to configure systems without HMCs. (Note that either an HMC or Virtual Partition
Manager (VPM) is required for any partitioning of the System i platform.) ASM can perform a
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number of service functions such as reading service processor error logs, reading vital
product data, setting up the service processor and controling the system power.

A Advanced System Management - Microsoft Internet Explorer |Z||E|Fz|

© File Edit View Favorites Tools Help

'l!;
Back ~ ] x| & . ) search ‘-_fn'?' Favorites  0<) <] - .,_‘, 28] - M E 5
: 7 _ﬂ 7 b £ = =
My Web Search | Psearch ~| Address @https:,."ﬁhdxasm.rchland.ibm.com;"cgi-binfcgi V| Go |} Links » QSHEQH (g @ -
i
A dvarend Coritarr iR A . - | Copyright © 2002, 2006 IBM Corporation.
Advanced System Management™ S5 R
BELENS User ID:- admin itclxasm-9406-520-10BEDAE SF240_219
Expand all menus Welcome
Power/Restart Control . a
System Service Aids gia.jm t-‘i)p ETTSEZLD?]SG_SEO
System Information Dm - %HSJG alrl 20
System Configuration ale: i
Network Services T‘m"f 15:09:46 UTC )
Performance Setup Service Processor: Primary
On Demand Utilities
Con_current Maintenance Current nsers
LDl UserID Location
admin |192.168.0.1
admin |9.10.126.146
@:l Done é 0 Internet

Figure 1-2 Advanced System Management

Automatic processor movement

The System i platform and the POWER Hypervisor can move processor resources based on
the workload in the logical partitions. Resources can be removed from non-busy logical
partitions and added to busy logical partitions automatically. This capability is often referred to
as uncapped partitions and will be discussed in greater detail later in this book.

1.1.2 Hardware management console

4

The hardware management console (HMC) is used to manage the hardware in the System i
platform as well as logical partitions and Capacity on Demand. It is a preinstalled Linux-based
workstation with an ethernet connection and is available as a standalone desktop system or

can be rack-mounted in the System i platform. It is a closed system, meaning no other
software can be installed on it.
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Note: Many of the logical partition functions described in this section are also supported in
the Virtual Partition Manager. HMC is discussed exclusvely here as it is the likely method
that most customers will use to manage the partitioning of the System i platform.
Information on Virtual Partition Manager will be presented later in this book.

The HMC is the typical method used for creating and managing logical partitions on the
System i platform and is required for using Capacity on Demand as well as performing
Dynamic LPAR (DLPAR) functions. The HMC can also be used to activate logical partitions
are in a powered off state.

One HMC can support multiple System i platforms. Additionally, a single HMC can manage
both System i as well as System p™ platforms.

There is no longer a primary partition on the System i platform. Some of the functions
previously supported by the primary partition are now performed through the HMC. The HMC
replaces the functions performed in service tools regarding partitions and also replaces the
functions in DST for enabling Capacity Upgrade on Demand (CUoD).

The HMC window has two panes as seen in Figure 1-3. A Navigation Area is on the left side
and this lists the functions that can be performed from the HMC. The right pane, Contents
Area, will change as you make selections on the left. Figure 1-3 below shows the System i
platform (sometimes referred to as the Managed System) that the HMC manages.

=E Web-based System Manager - fhome/hscroot/WehSM. pref: /IManagement Environmentfitclxhme.rchland.ib... E|@|E|
Caonsole Server Management Selected View Window Help o [

= - =]

|7 |H% B uvEHEE

Mavigation Area

: Server and Partition: Server Managemerit

Q Management Environment Marme |State Operatar Panel Yalue
= [J itclxhme.rehlandibm.col | =@ & itchkasm-9406-520-10BEDAE  Operating
= 7 Server and Partition |- = Ef Partitions
[ Frame Managen - @ [ is05_PaRz Running 00000000
[ server Manager - 7 [ 1505_vsRe Running 00000000
D ilization Data [E3 |:1 InstallSvr Funning SuSE Linu
& Information Center 2 - 1 Linue Mot Activated 00000000
[l gystem Plans I rRHEL4 Running Linux ppcié
# [ Licensed Internal G Bl sLes1o Running SuSE Linux
® 7] HMC Management |- # [ sLES? Running SUSE Linus

] Service Applications Efi] Systermn Profiles

[

| [¥]:

| Reaty

{10 Objects shown 0 Hidden. |0 Objects selected. hscroot - itcixhme ﬂ

Figure 1-3 HMC Window
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Caonsaole HMC Configuration  Selecied Miew  Window  Help

HMC scheduler

Memory and processor resource movements can now be done using the HMC scheduler. On
the HMC, you go into HMC Management, HMC Configuration, Scheduled Operations, Select
a Partition, and then use Dynamic Reconfiguration Option.

Mavigation Area

= Q Management Environment
= E itcl=hme.rehland.ibm.com

= 7] Server and Partition

E Frarme Management

I Semer Management :

E Utilization Data Manage

@ Infarmation Center and Set

System Plans

- [7] Licensed Internal Code Ma

= 7] HMC Management :

Eﬁﬁ HMC Lsers
HMC Configuration

N Hmc Management: HMC Configuration

HMC Configuration

fore Information

# ] Serice Applications 0rmiz n=ole Date and Time

IP»eaw

| hscroot - itcixhme

Figure 1-4 HMC Scheduler
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Managed system

The managed system is the System i physical hardware that the HMC has been configured to
manage.

Managed system properties

From the HMC, you can see where your system resources have been assigned. On your
HMC window, select Server and Partition — Server Management. The left pane of your
HMC will now show the managed systems. Below each managed system is the partitions and
system profiles.

Right-click the managed system and then select Properties. A Managed System 520i5
Property Dialog window is displayed as seen in Figure 1-5. This first window will give you
some general information regarding your i5. The tabs at the top will give you more detailed
information and show you where your resources have been assigned.
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Figure 1-5 Managed sytem properties - general information
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Figure 1-6 shows the processor information for the managed system and the processor
usage by each logical partition.

| Managed System ‘ifclxasm-9406-520-10BBDAE’ Property Dialog M=1E3
i
§ é Details ofthe managed system's processars are helow,
St
Maximurm systermn capacity: 200
Installed processing units: 200
Deconfigured processing units: n.oo
Available processing units: 0.5
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Minimurm number of processing units pervitual processor: n10
Maximum number of shared processor poals: 1
- Parition Processor Usage — =
Fadition name Pracessing units Mode
1505 _Y5R4 0.40 Shared
InstallSvr 0.1a Shared
Linus 0.00 Shared
RHEL4 0.24 Shared
SLES1O 0.25 Shared
SLESSH 0.24 Shared
1505 _PARZ 0.50 Shared
ok || cancel || Hew |2]

Figure 1-6 Managed system properties - processor information
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Figure 1-7 lists the physical I/O resources for the managed system. Details on the 1/0
adapters and the logical partitions they are assigned to are displayed here.

Managed System ‘itclxasm-9406-520-10BEDAE" Property Dialog

- Physical fo
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|
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SlotT10 PCIRAID .. Unassigned 1505_v5R4  5709-001 DA-433002C
Slot 3 FCl 2-Line... Unassigned Unassigned -
2 Slot CA PCI100M .. Unassigned 1505_%5R4  2849-001 32-412928B
Slot CA FCIQ Pr.. Unassigned 1505_V5R4  2844-001 A3-4338615

Advanced

- Wirtual 110
Maximum virtual LARS per port: 20

ok || cancel || Hew |7

Figure 1-7 Managed system properties - I/O information
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Figure 1-8 shows the details of the managed system’s memory and the memory usage by
logical partition.

| Managed System 'iiclxasm-9406-520-10BBDAE’ Property Dialog =13

rGeneraI rCapabiIities rPower—On Farameters I/Prncessnrs rIIO Memaon | Reference Code |

Details ofthe managed system's memary are listed below.

Maximum system capacity: 163534 MB
Installed memaory: 163534 MB
Deconfigured mermary: 0 mMB
Available memary: 3200 MB
Configurable memary: 163534 MB
Mermaory region size: A4 MB
Zurrent memary available for partition usage 18616 MB
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Parition name Amount of memaory (MEB)
1505 _WaR4 f528

InstallSwr 812

Liru a

RHEL4 12

SLES10 1024

SLES9 a12

i05_PARZ 3328

ok || cancel || Hew |7

Figure 1-8 Managed system properties - memory information

Web-based System Manager

Web-based System Manager (WebSM) is a java-based application that allows you to perform
HMC functions remotely from another PC. This tool is downloaded to the PC from the HMC
via the following Web interface:

http://address_of _hmc/remote_client.html.

1.1.3 Virtual Partition Manager (VPM)

The Virtual Partition Manager (VPM) provides the capability to create and manage Linux
partitions without the use of the HMC. The Virtual Partition Manager supports the needs of
small and medium customers that want to add Linux workloads to their System i platform. The
Virtual Partition Manager is included with i5/0S V5R3, as illustrated in Figure 1-9.
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Virtual
Storage

Virtual Ethernet

Figure 1-9 The Virtual Partition Manager

Note: Virtual Partition Manager can only be used on System i platforms that do not have a
Hardware Management Console.

The Virtual Partition Manager supports environments with one i5/0S partition and up to four
Linux partitions. In addition, the single i5/0S partition must own and manage all of the 1/O
resources.

The HMC remains the premier management tool for logical partitioning on the System i
platform. It is required to support more robust configurations: multiple i5/0S partitions, AIX 5L
partitions, flexible hardware resource assignments, and dynamic resource movement.

The key differences between the Virtual Partition Manager and the HMC are highlighted in
Table 1-1.

Table 1-1 Differences between VPM and HMC

Virtual Partition Manager Hardware Management
Console
Operating systems supported i5/0S and Linux i5/08, Linux, and AIX

Maximum number of partitions | Five (One i5/0S and four Linux) | 254

Uncapped Partition support Yes Yes

Dynamic Resource Movement No Yes

1/0O Support for Linux Virtual Virtual and Direct
Maximum # of Virtual Ethernet | Four 4094

Maximum Virtual Disk per 64 TB 64 TB

Partition
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1.2 Brief

Note: A System i platform can only be managed by either Virtual Partition Manager of the
Hardware Management Console. If you plan to switch from one solution to another
(typically from Virtual Partition Manager to the Hardware Management Console), you
should reset the service processor, which means deleting all the created partitions.

For more info about VPM, refer to Virtual Partition Manager A Guide to Planning and
Implementation, REDP-4013.

introduction to Linux and Linux on System i platform

Linux was first developed in 1991 by Linus Torvalds in Finland. As time has passed, others
have added packages to the original kernel and began to distribute them. Hence, the concept
of distributions was created. There are numerous distributions of all types now available from
companies or individuals.

Linux’s functionality, adaptability and robustness have made it an alternative for UNIX® and
Microsoft®’s operating systems. It is being adopted world-wide as a server platform and its
home and office desktop use is also on the rise.

Linux has an official mascot, Tux the penguin. He was selected by Linus Torvalds to
represent the image he associates with the operating system.

1.2.1 Linux on System i platform

12

Supported distributions of Linux for the System i include SUSE LINUX Enterprise Server
(SLES) and Red Hat Enterprise Linux (RHEL).

System i offers Linux integration and consolidation via logical partitioning and resource
virtualization. The i5 can help reduce costs by server consolidation and improve investments
with new applications.

System i can consolidate several servers with Linux partitions. It can also share resources
among i5/0S and Linux partitions. Logical partitioning supports sharing and dynamically
moving processor resources, thus maximizing processor utilization.

SUSE LINUX Enterprise Server 10 for POWER (SLES10)

The first distribution of SUSE Linux began in 1993. The company was acquired by Novell in
2004.

SLES10 is a secure, reliable platform for open-source computing supporting a range of
hardware platforms and software packages. It also provides open application programming
interfaces (APIs) and other development tools to help simplify Linux integration and
customization.

SLES10 includes the Linux kernel version 2.6, an improvement over earlier systems in terms
of scale, speed and power. Many of the improvements in SLES10 are a direct result of the
new kernel.

Red Hat Enterprise Linux AS for POWER Version 4

Red Hat is a well-known Linux and open-source provider. It was founded in 1993. Red Hat
Enterprise Linux runs on multiple architectures and is certified by enterprise software and
hardware vendors.
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Red Hat EL4 is based on the 2.6 kernel.

1.3 Differences between existing Power5-based System i and
previous System i models

Table 1-2 shows some of the significant differences between the iSeries and i5 systems.

Table 1-2 Differences at a glance

Pre-Power5

Power5 / Power5+

Documentation

IBM @server® iSeries
Information Center

IBM @server Hardware
Information Center and
IBM @server iSeries
Information Center

Architecture POWER4 POWERS5
Max # partitions 32 254

Max partitions per processor 10 10
Processor movement » Static » Static

» Dynamic movement of
processor units

» Dynamic movement of
processor units and
number of processors

» Automatic

Memory movement » Static » Static
» Dynamic » Dynamic
» Assignedin 1 MB » Assignedin 16 MB
increments increments
Max # of virtual ethernets 16 4094
Partition management Primary partition HMC, VPM
Types of partitions » Primary » No primary or secondary
» Secondary » i5/0S service partition
» Partition profiles
» System profiles

LPAR user interface

> iSeries Navigator

v

HMC required for

» Dedicated Service Tools partitioning
(DST) or System Service » LPAR DST/SST not
Tools (SST) available
» LPARAPI » HMC remote command
Operating systems » V5R3 0S/400 » i5/0S
» Linux » Linux
» AIX5L
Sharing I/O with other operating | Linux » Linux
systems » AIX5L

Scheduling of I/O resources,
CPU and memory

» LPAR toolkit
» iSeries Navigator

» Memory and CPU
movement through HMC

» Partial CPU and I/O
movement planned for
future release
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Pre-Power5

Power5 / Power5+

1/0O allocations

» Allocated at bus-level or
IOP-level

» IOP may be switched
among partitions
dynamically

» Bus ownership or bus
changes occur dynamically

» |IOP may be switched
among logical partitions

» 1/O resources allocated at
slot level

» Bus ownership cannot be
configured. All buses are
effectively shared

Uncapped processor
partitioning

no

yes

LPAR configuration data

Contained in load source

Contained in service processor
and HMC

Console support

» iSeries Operations Console
- LAN or direct attach
» Twinax console

» HMC
» iSeries Operations Console
- LAN or direct attach

Fixes (PTFS) for Hypervisor

Primary partition

» HMC
» Service partition

Main storage dumps

» System level dump
» Logical partition dumps

» Service processor dumps
» Platform system dumps
» Logical partition dumps

1.3.1 Linux enhancements on Power5 / Power5+

14

Table 1-3 shows the enhancements for Linux on the i5 hardware.

Table 1-3 Linux on i5

Function

Linux on Pre-Power5

Linux on Power5

Supported Linux version

» SUSE Linux Enterprise
Server 8 (SLES8)
» Red Hat Enterprise Linux 3

» SUSE Linux Enterprise
Server 9 for POWER
(SLES9)

» Red Hat Enterprise Linux
AS for POWER Version 3

» Red Hat Enterprise Linux 4

Partition management

Requires the installation from
DRM (DLPAR Resource
Manager) of service tools within
the partition available on the
Web at:
(http://techsupport.serv
jces.ibm.com/server/Topd

iags)
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http://techsupport.services.ibm.com/server/lopdiag
http://techsupport.services.ibm.com/server/lopdiag
http://techsupport.services.ibm.com/server/lopdiag
http://techsupport.services.ibm.com/server/lopdiag
http://techsupport.services.ibm.com/server/lopdiag
http://techsupport.services.ibm.com/server/lopdiag

Function

Linux on Pre-Power5

Linux on Power5

Processors

» Cannot be changed
dynamically

» Can be shared among
multiple partitions

» Can be changed without
restarting the logical
partition with Linux
distributions running the 2.6
kernel and using DRM

» Can be shared among
multiple partitions

» Sharing mode of capped
and uncapped

» Power-off partition using
dedicated processors will
have its processors
available to shared
processing pool

Linux partition

Max size of a single virtual 64 GB 1TB
storage space
Max total virtual storage per 2TBs 64 TBs

More i5 enhancements

This section discusses more i5 enhancements.

iSeries Navigator

iSeries Navigator has been enhanced to support server and storage management for Linux
logical partitions. An administration can start and stop Linux logical partitions in the same
interlace they use to manage Integrated xSeries Servers. In addition, iSeries Navigator
supports the creation of virtual storage spaces that can be linked/unlinked from Linux network

server descriptions (NWSDs).

Backup, Recovery, and Media Services (BRMS)

Support has been added to BRMS to shut down hosted logical partitions before a backup is
done and to restart the logical partitions after the backup completes.

1.4 Where to go for more information

The following Web sites have useful information and may be helpful to you as you migrate

your Linux server to the i5:
» iSeries Information Center
— V5R4

http://publib.boulder.ibm.com/infocenter/iseries/v5r4/index.jsp

» iSeries recommended reading
— IBM @server i5 and iSeries System Handbook i5/0S Version 5 Release 3 October

2005 -- Draft, GA19-5486

— IBM System i5, @server i5, and iSeries Systems Builder IBM i5/0S Version 5
Release 4 - January 2006, SG24-2155
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» Linux-related information
— Linux on iSeries
http://www.ibm.com/servers/eserver/iseries/Tinux
— Linux Online
http://www.linux.org
— SUSE
http://www.suse.com
— Novell on Linux
http://www.novell.com/11inux
— Red Hat Linux
http://www.redhat.com
» Education and general information
— Resource Link™
http://www.ibm.com/servers/resourcelink
— Redbooks
http://www.redbooks.ibm.com
— IBM Midrange Servers - i5 and iSeries

http://www.ibm.com/servers/eserver/iseries

16 Implementing POWER Linux on IBM System i Platform


http://www.ibm.com/servers/eserver/iseries/linux
http://www.linux.org
http://www.suse.com
http://www.novell.com/linux
http://www.redhat.com
http://www.ibm.com/servers/resourcelink
http://redbooks.ibm.com
http://www.ibm.com/servers/eserver/iseries

Configuration planning

This chapter provides information to help you in planning for the Linux partition setup and
installation.

© Copyright IBM Corp. 2005, 2007. All rights reserved.
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2.1 Concepts and terminology

Here are some concepts and terms that are introduced in this chapter that you need to know
as you work with configuration planning for Linux on the System i platform.

2.1.1 Processor concepts

18

There are varying options for processor assignments for logical partitions such as dedicated
whole processors, shared processors, or fractions of processors. The System i platform
introduces the concept of capped or uncapped partitions. Results of your capacity planning
and your system hardware configuration will help you determine your optimal processor
assignments for each of your logical partitions. One logical partition may need dedicated
processors while another logical partition can use the shared processing pool.

Dedicated processors

When a system is logically partitioned using dedicated processors, each processor in its
entirety is assigned to a partition. In this case, you would only be allowed two partitions at
most with a two-processor system, for example. Each partition would then have only one
processor assigned to it. Dedicated processors may get better performance than shared
processors, but shared processors are more flexible and allow better use of the processors
for multiple partitions.

Shared processors (micro-partitioning)

Shared processors allow you to assign fractions of a processor to a logical partition and are
held in the shared processing pool. This allows multiple logical partitions to share a
processor.

Virtual processors

A virtual processor represents a single physical processor to the operating system running in
the logical partition. Selecting the optimal number of virtual processors depends on the
workload of the partition. One partition may benefit from greater concurrent operations while
another partition may benefit from greater power.

The default setting for virtual processors is based on the number of processing units specified
for a logical partition. The number of processing units is rounded up to the next whole number
to get the minimum number of virtual processors. If you have 1.5 processing units, two virtual
processors will be assigned by default.

You may want to specify a greater number of virtual processors so that you do not limit the
processing capacity of an uncapped partition.

Shared processor pool

The shared processor pool is a group of physical processors that provide processing power

to multiple logical partitions. With this shared pool, you can assign fractions of processors (or
shared processor units) to logical partitions. There is only one shared processor pool for the
system.

When shared processors are used, a physical processor may be moved from one logical
partition to another logical partition many times a second. This allows for flexible use of the
processor and maximizes processing power across the logical partitions. However, there is a
performance impact due to the cost of switching from one logical partition to another. In
addition, memory caches are reloaded when processors are switched between logical
partitions.
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Shared processor units

Shared processor units are a unit of measure for shared processing power across one or
more virtual processors. One shared processing unit on one virtual processor accomplishes
approximately the same workload as one dedicated processor.

Partitions that use shared processors are assigned these shared processor units. The
minimum units that can be assigned to a partition is 0.10 processor units per virtual
processor. If two virtual processors are assigned to the logical partition, then 0.20 processor
units must be assigned as a minimum.

Capped/uncapped logical partitions

A capped partition is limited to using the number of shared processor units that it has been
assigned. It is never allowed to exceed that processing capacity. This allows for very
predictable performance and should be used when doing any performance benchmarks.

Uncapped partitions are a feature of Power5 and are supported in the System i platform and
System p. While an uncapped partition is guaranteed the number of shared processor units it
has been allocated (this is sometimes referred to as a partition’s entitled capacity), it is now
allowed to automatically consume any unused processor capacity in the shared pool. An
uncapped logical partition can consume unused processor capacity up to its maximum virtual
processor setting.

Note: An important aspect of the uncapped setting to understand is that a partition is only
granted access to additional or unused resources for the current system timing cycle
(which is 10ms). At the start of each timing cycle, a partition reverts back to its entitled
capacity which is the amount of processor resources allocated to the partition when it was
activated (or the processor setting changed through a Dynamic logical partition (LPAR)
function).

You can find more detailed information about the performance aspects of uncapped
partitions in Appendix C, “Performance considerations” on page 331.

Uncapped partitions are given a relative weight to other uncapped partitions. This weight is a
value from 0 to 255 with 255 being the highest weight, the default weight is 128. The System i
platform and the POWER hypervisor will move processor resources to other partitions based
on the activity in the partitions and the relative weight given to those partitions.

To illustrate this point, consider the following example: You have a multiple partitioned
system. Partitions 1, 2, and 3 are uncapped. Partition 1 has two (2.0) processing units
assigned to it, using 50% of its allocated processing resource. Partition 3 has one (1.0)
processing unit assigned to it, but it is running at 100% utilization and is in need of more
processing resource. Since partition 3 is uncapped and has two virtual processors, the
unused processor units in Partition 1 can be used in Partition 3, thus increasing its processor
capacity and allowing it to complete its workload.

If Partition 2 required additional resources at the same time, unused processing capacity
could be distributed to both partitions. The distribution would be determined by the uncapped
weight of each of the partitions. If Partition 2 had a weight of 100 and Partition 3 had a weight
of 200, Partition 3 would get twice the unused processing capacity as Partition 2.

Remember, as indicated in the note box above, at the start of the 10ms timing cycle, each
partition will revert back to its entitled capacity of processor resources.
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Note: CUoD processors that have not yet been activated cannot be used by uncapped
logical partitions.

2.2 Virtual I/O versus direct 1/0

You have basically two options in terms of providing hardware resources to Linux partitions
on System i platform:

» Virtual I/O
» Direct I/O

2.2.1 Virtualization and the virtualization engine

Virtualization enables resource sharing in an integrated environment on a single System i
platform. Processors, network adapters, storage adapters are among the hardware resources
that can be shared among logical partitions.

Virtualization is implemented in the firmware and allows the resource to appear similar to a
physical adapter attached to the logical partition. This ability to share hardware allows
multiple operating systems to run on a single physical system.

The Virtualization Engine (VE) is a combination of software and hardware technologies that
enables computer systems to ‘clone’ themselves. One server can act like ten and multiply the
performance capabilities of the single server. Logical partitioning, virtual storage and virtual
ethernet are all components of the virtualization engine.

2.2.2 Virtualization engine (VE) platform technologies

These highly-integrated products allow you to streamline the management of heterogeneous
partitions or servers. These can be used to simplify your IT infrastructure.
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On/Off Capacity on Demand

Capacity on Demand is a fast, nondisruptive method for activating extra processor capacity
already built into select System i platform models. These select models ship with a number of
processors and memory units activated. There are additional processors and memory units in
these select models that is unavailable until activated. These additional processor and
memory units can be activated temporarily, permanently or for a free-trial period. Once
activated (either temporarily or permanently), processors can be dynamically allocated to
logical partitions as workload demands.

Dynamic logical partitioning
Dynamic Logical Partitioning (DLPAR) is designed to pool resources and optimize their use
across logical partitions running multiple operating systems and application environments.

To make the best use of system resources, it sometimes is necessary to move resources
between logical partitions while the System i platform is running and the logical partitions are
active. DLPAR refers to the functions that moves these resources (processors, memory, 1/0
devices) between logical partitions while they are active.

Simultaneous multi-threading

Simultaneous Multi-Threading (SMT) allows a single processor to have two sets of registers
and two threads of execution and swap between them. When one thread stalls, the other
thread can take over. This switch occurs quickly since the processor has two sets of registers.
This concurrent execution of multiple instruction streams optimizes processor utilization.

The System i platform servers fully automate SMT without requiring any application
modifications or tuning. Depending on the workload, SMT may make the system more
efficient. Performance increases have been seen while utilizing SMT function.

Due to SMT, Linux will think it has twice the number of processors than it is configured for.
For example, if the Linux partition is assigned two processors, four processors will show in
the /proc/cpuinfo.

Virtual I/O

Virtual I/O enables sharing of physical resources among partitions. These resources include
storage, adapters and devices. Virtual I/O allows the creation of new logical partitions without
requiring the addition of physical I/O adapters to the system. Multiple logical partitions can
share the same physical I/O resources and each logical partition can simultaneously use both
virtual and physical I/0 devices. With virtual I/O, Linux can leverage the performance,
availability and manageability of the System i platform architecture.

Virtual ethernet adapters

Virtual ethernet adapters are created using the HMC. To the operating system, this virtual
ethernet adapter appears as a real ethernet adapter.

Virtual ethernet provides the same function as using a 1 Gb ethernet adapter without
requiring additional hardware. It can be used by logical partitions to establish high speed
connections to other logical partitions on the same iSeries or System i platform. These virtual
ethernet segments can be created or removed dynamically and can be restricted for security
or traffic requirements.

When a virtual ethernet port is configured, the i5/0S system creates a virtual ethernet
communications port, CMNxx, with a resource type of 268C. This resource is used to
configure the ethernet line descriptions and set up the virtual local area network (LAN).
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Up to 4094 virtual LANs can be created using virtual ethernet adapters. Each LAN is
identified by a virtual LAN ID number. To communicate with each other, ethernet adapters
must be assigned the same LAN ID number.

Benefits of virtual ethernet

>

Reliability

Unlike the physical ethernet adapter and its link which exists externally to the System i
platform, virtual ethernet exists internally to the system. It runs over system memory bus.
Thus, as long as the System i platform is up and running, virtual ethernet always exists
providing the highest level of reliability.

Security

For the same reason of internal existence to the system, the needs of securing externally
existing links are gone. Virtual ethernet is the most secured communication link possible.

Fast

Virtual ethernet emulates a 1Gb ethernet connection and provides a fast and convenient
communication method between partitions.

Economical

Logical partitions can be added and can communicate with external LAN with no extra
networking hardware required.

Flexible

Distinctive connections can be configured to enable selective communications paths
between logical partitions. Logical partitions implement both virtual ethernet and a
physical LAN connection.

Versatile

The i5/0S and Linux can communicate with each other via TCP/IP over the virtual
ethernet ports.

Reduced congestion

Using virtual ethernet for communication between logical partitions reduces traffic on the
external LAN. This will help prevent degradation of service for other external LAN users.

Connecting virtual ethernet and external LAN

There are three methods for connecting the virtual ethernet and external LAN. Refer to the
IBM Information Center for more details on the implementation of these methods:

>

Proxy ARP

This is a built-in function of TCP/IP and uses transparent subnetting to associate a logical
partition’s virtual interface with an external interface. This method is recommended if you
have the necessary IP addresses available.

Network address translation (NAT)

This method uses i5/0S packet filtering to route traffic between a logical partition and the
external LAN.

TCP/IP routing

This is used to route traffic to the virtual ethernet LANs in the same way you would define
routing to any LAN. If using this method, updating routing information throughout the
network will be required.
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Trunk adapter

Each virtual LAN can have only one trunk adapter. This trunk adapter links the LAN to the
external network. When data transmission on the virtual LAN is addressed to an adapter that
does not exist on that virtual LAN, the transmission is sent to the trunk adapter which
forwards it to the external network. Using the trunk adapter along with Layer 2 Bridging
actually provides the easiest and most flexible method for connecting virtual local area
networks (VLANS) to the external network. For this to work however, the operating system of
the logical partition must be configured to forward information to the external network. Note
that not all operating systems support this method of connecting virtual LANs to external
networks. Consult the documentation for the operating system to determine if it supports
trunk adapters.

IEEE 802.1 1Q compatible adapter

IEEE 802.1 1Q is a network standard. This is an option as you create your virtual ethernet
LAN and adapters. It allows you to add your virtual ethernet adapter to multiple virtual LANs
per the standard. Note that not all operating systems support this network standard. If this is
not supported by your operating system, then your virtual ethernet can only connect to one
port virtual LAN ID. Consult the documentation for the operating system to determine if it
supports the IEEE 802.1 1Q network standard.

Virtual SCSI adapters
Virtual Small Computer System Interface (SCSI) adapters are created using the HMC and

provide access to disk for the Linux server. To the operating system, they appear as any
other SCSI adapter.

A virtual SCSI client adapter connects to a virtual SCSI server adapter in an i5/0S logical
partition. This virtual SCSI server adapter is then associated with the network server
description (NWSD) and NWSSTG objects in the i5/0S logical partition.

NWSD is an i5/0S configuration object. If using virtual disk, this NWSD is used to IPL the
logical partition, boot Linux, and must be active for the server to function. In an environment
using native disk (that is, direct 1/0), the NWSD is needed to load the kernel for the initial
installation of Linux.

NWSSTG is network server storage space. The Create Network Server Storage Space
(CRTNWSSTG) command creates a storage space to be used by the network server, the
network server being the Linux logical partition. The Linux installation program reformats this
disk for use by the Linux server.

Virtual serial adapters
Virtual serial 1/0 provides the console function for the Linux server.

Virtual CD

A virtual CD may be used for the installation of Linux. By default, a Linux logical partition can
see all the CD drives on the host logical partition.

Virtual tape

A virtual tape provides access to the i5/0S tape drives for the Linux logical partition. By
default, a Linux logical partition can see all the tape drives attached to the host logical
partition.
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2.2.3 Virtualization engine platform services

With support from the POWER Hypervisor, these platform services compliment the platform
technologies to help simplify your IT infrastructure.

IBM Director Multiplatform

IBM Director Multiplatform provides a common Web-based console for systems management
and monitoring of multiple operating environments. Operating systems include i5/0S, AlX 5L,
Linux and Windows. Director Multiplatform ships with all copies of i5/0S.

IBM Grid Toolbox V3 for Multiplatforms

IBM Grid Toolbox V3 for Multiplatforms helps build more secure, robust infrastructures using
open standards by connecting systems and resources through a single management
interface.

Systems provisioning

Systems provisioning features enable businesses to deploy and re-purpose virtualized IT
resources to meet changing business needs. This is designed to maximize resource
utilization and reduce data center complexity.

IBM Enterprise Workload Manager (EWLM)

EWLM is designed to monitor computing resources, response times and transaction flows to
help businesses improve service level management and capacity planning. It gives you a
graphical view of the performance of your enterprise applications. Self-managing capabilities
can help isolate problems and optimize workload management.

2.2.4 Direct 1/O

Linux on System i platform works directly with almost all I/O devices. Linux communicates
directly with System i platform hardware, such as disk units, ethernet adapters, tapes, and so
on. In such a scenario, 1/0 resources dedicated to Linux partition are owned by and are under
the control of Linux. It does not depend on i5/0OS for any of its resources. Consequently,
i5/0S cannot use these resources since they are allocated to the Linux server. For directly
attached hardware, all failure and diagnostic messages are displayed within the Linux server.

2.2.5 Virtual I/0 versus direct I/O
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Linux on System i platform supports virtual I/O and direct I/O (native I/O). These
implementations of Linux are often referred to as hosted and non-hosted, respectively.

Virtual 1/0: hosted Linux server

With virtual 1/O, the resources are owned and managed by the i5/0OS logical partition that is
hosting the Linux logical partition. The i5/0S shares these resources (disk, tape, CD-ROM,
and so on) with the hosted Linux server. The i5/0S provides the direct access storage device
(DASD) protection and some backup/restore facilities for the Linux environment. Virtual
ethernet provides 1Gb communications paths between logical partitions without requiring
additional hardware resources.

Linux is started from the hosting i5/0OS logical partition by varying in the network server
description (NWSD). This Linux server can only be active when the i5/0S hosting logical
partition is active. If the i5/0S hosting logical partition is in restricted state, then the NWSDs
are in a varied off state.
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Direct I/0: non-hosted Linux server

With direct I/O, the resources are owned by and are under the control of Linux. It does not
depend on i5/0S for any of its resources, consequently, i5/0OS cannot use these resources
since they are allocated to the Linux server. For directly attached hardware, all failure and

diagnostic messages are displayed within the Linux server.

Usually, direct I/0O is used when performance is critical, because direct I/O is often faster to

use than virtual 1/O.

Also, with direct I/O, a Linux server can be active even when the i5/0OS logical partition is not
active, which is not the case in a virtual I/0O scenario.

Comparison of virtual I/0 and direct I/O

Therefore, when should you use virtual I/0O or direct I/0? The answer depends on user
requirements and available resources. To help you decide, refer to Table 2-1.

Linux can take advantage of both virtual and direct I/O resources at the same time. Also, it is
possible to switch from virtual 1/O to direct I/O or vice versa once we realize that other solution

will fit better.

Table 2-1 Direct I/O versus Virtual I/O versus Hybrid 1/O

Requirements

Advantages

Disadvantages

One DASD with
minimum size of 512
MB or 512 MB Free on
i5/0S

Virtual or dedicated
CD-ROM

Direct I/O One LAN adapter The performanceisnot | You need more
0.1 CPU dependant on i5/0S, hardware, and there is
256 MB RAM the downtime of i5/0S | administrative
One DASD with a is not the downtime of | overhead (backup and
minimum size of 512 the hosted partition, hardware
MB and no i5/0S maintenance).
Dedicated CD-ROM resources are used.
Virtual I/O 0.1 CPU There is no need for The performance is
256 MB RAM physical hardware or dependant on i5/0S,
One VLAN sharingresources,and | you need some i5/0S
512 MB Free on i5/0S | the VLAN is secure, resources, and the
Virtual CD-ROM fast, and can reduce downtime of i5/0S is
congestion on the the downtime of the
external network. hosted partition as
There is a single well.
backup procedure,
and it is flexible.
Hybrid I/O 0.1 CPU You combine direct I/O | Complex
256 MB RAM and virtual I/O for the
One VLAN orOne LAN | best cost/benefit ratio.
adapter

2.2.6 Typical implementation scenarios

As Linux can take advantage of virtual and direct I/O resources at the same time, some
common configurations are hybrid, for example, combining direct and virtual I/O at the same

time.
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A very popular scenario is what we call a typical hybrid scenario: You have all the 1/0 devices
served by the server i5/0S partition (virtual 1/0), except for the network connections (direct
I/O for network adapters). You can easily set up a firewall or even a demilitarized zone (DMZ)
scenario that way.

2.2.7 Virtual I/0 server

The Virtual I/O server is an appliance partition that can be added to a System i or System p to
provide virtualized I/O resources. When the Virtual I/O server feature code has been installed
on the Managed System an AIX or Linux-based Virtual I/O server partition can be installed on
the system. Virtual I/O server can be used to provide virtualized I/O resources (that is, disk)
as well as bridging of network traffic between physical and virtual networks.

Note: The Virtual I/O server is an appliance partition that is not intended to run applications
or for general use.

Typically, the Virtual I/O server feature code will not be enabled on System i as equivalent
functions are integrated into i5/0S itself.

2.3 Planning for resource allocation

Planning for the Linux implementation on the System i platform consists of determining
resource allocation in the following areas:

» Processor
Memory
I/O Adapter
Network

vYyy

This section discusses each of these items, presents steps for determining current resource
allocation on your System i platform and discusses considerations for allocating resources for
the Logical Partition that will contain the resources for the Linux instances.

Note: The example shown in the following section assumes a system that already has an
i5/0S and Linux partition configured. The following sections walk through collecting the
resource definitions to plan for a third logical partition.

2.3.1 Processor
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Allocation of processor to the Logical Partition for Linux requires the following considerations:

» Whole or partial processor allocation
» Number of virtual processors
» Capped or uncapped setting

Whole or partial processor allocation

The System i platform supports the allocation of processor resources to a logical partition as
either whole/dedicated processors or as partial or shared processor units. A dedicated
processor is a processor that is allocated in totality to a single logical partition and used
exclusively by that partition. Partial processor allows for the sharing of a processor across a
number of logical partitions (up to 10 partitions on a single processor). Additionally, the use of
shared processor units allows for the automatic movement of processor units between
partitions as determined by the Hypervisor.
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The allocation of dedicated processors is the most efficient use of a processor on the
System i platform as there is no processor migration or task switching events that need to be
managed by the Hypervisor. The use of shared processors, on the other hand, allows for a
fuller exploitation of the overall resources of the system as many workloads that can be
implemented on the System i platform require less then a full processor allocation.

Note: Most Linux implementations on the System i platform make use of the shared
processor feature.

One step of planning for the Linux instance will be a determination of the current processor
allocation on the system. For an HMC managed system, the current resource allocation can
be reviewed through the properties of the Managed System.

Note: As you review the system resource settings for the overall system and the i5/0S
partition it is helpful to complete an LPAR planning sheet similar to the following:

Hosting i15/0S Partition

Name: Partition ID:
Profile Name:

Memory : Min: Desired: Max:
Processor: Min: Desired: Max:
Uncapped: Weight:

Virtual Proc:Min: Desired: Max:

Virtual Slots:

STot Adapter Connection/LAN #
0 Server Serial
1 Server Serial
2

3

4

5

6

7

8

9

10
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For whole or partial processor allocation, perform the following steps:

1. From the HMC, select Management Environment — Server and Partition — Server
Management in the navigation pane. Right-click the Managed System in the contents

pane and select Properties (as shown in Figure 2-1).

Console Sereer Management Selected  View Window Help

=f Web-based System Manager - /home/hscroot,/WebhsM.pref: /Management Environment/10.1.3.2/5erver and Pa

CP=E09 | v B% 0N EEE

4

|State Ciperat

Navigation Area : Senver and Partition: Server Management
D Management Ervironment E Properties
= D 10132 : Reset Or Remove Connection
B 7] Server and Partition | | Create
[ Frame Manage Manage On Demand Activations
[l server Manager : Adapters
[] utilization Data N Fower Off Managed System
iﬂ Information Center & Disconnect Anather HMC
System Plans : Prafile Data
[ Licensed Internal Cq ; Rebuild Managed Systern
T HMC Management ] Update Managed System Passward
7 Serice Applications Workload Management Groups
: Status
Add Managed Systernis)

Qperating

Figure 2-1 Managed System Properties Selection
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2. The Managed System Property dialog box is displayed as shown in Figure 2-2. To review
the current processor allocation, click the Processors tab.

Managed System ‘itclxasm-9406-520-10B8DAE" Property Dialog

itclxasm-9406-520-10B3DAE

[ et [ 2 ]

Figure 2-2 Managed System Property dialog box
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3. As shown in Figure 2-3, the Property dialog box indicates the total processor allocation
across all of the partitions that are currently active on the Managed System.

Property [ha

L
? é Cietails ofthe managed system's processars are helow.

Frocessars

Frmre
Maximum system capacity: 2.00
Installed processing units: 2.00
Ceconfigured processing units: n.on
Available processing units: 0.74
Configurahle pracessing units: 2.00
Minimum number of processing units perviual processar; o0
Maxirmurm number of shared processor pools: 1
~ Partition Processor Usage N -
Pattition name Fracessing units Mode
Linw 0.25 Shared
ia0s 1.00 Shared
ok || cancel || Hew |7

Figure 2-3 Managed System Properties - Processors

As Figure 2-3 shows, there are two processors on the Managed System, with 1.25
processor units currently allocated across two logical partitions leaving 0.75 processor
units that can be allocated to additional logical partitions.

Note: On VPM managed systems all process resources will initially be allocated to the
single i5/0S partition on the system and the SST screens of VPM will be used to free
up processor resources and allocate them to the Linux partition.

Number of virtual processors

Once the amount of processor resource has been determined, the number of virtual
processors to spread the workload across needs to be determined. A virtual processor can be
thought of as a manifestation of a processor and is represented to the operating system as a
processor thread. The number of virtual processors to allocate to a logical partition can be

affected by a number of factors including:

» Type of workload
» Amount of processor allocation
» Number of physical processors in the system
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There are certain workloads, such as database, that can benefit from a large number of
processor threads, however, most workloads that are implemented on the System i platform
do not require a large number of processor threads. Each processor thread that will be
allocated to a logical partition requires at least 1/10th of a processor unit allocated to the
partition. Additionally, no more than a full processor (that is, 1.00 processor units) can be
allocated to a single processor thread. Put another way;, if 4.20 processor units are allocated
to a partition then the minimum number of virtual processors that can be allocated is 5 while
the maximum number of virtual processors that can be allocated is 42.

As a general rule for Linux partitions the number of virtual processors allocated will be the
least amount required by the allocation of processor units to the platform.

Note: On the System i platform, for each virtual processor allocated to the Logical partition,
the Linux operating system will actually see two processors. This is due to the SMP
support on the System i platform and ensures that the Linux operating system will benefit
from multi-threading even across a single virtual processor.

Capped/Uncapped setting

The system i platform provides the ability for the system to balance the allocation of
processor resources across the system based upon the active workloads. This is referred to
as uncapped partitions.

Note: Most Linux partitions on the System i platform are configured as uncapped
partitions.

2.3.2 Memory

Memory is allocated to the logical partitions on the System i platform from the overall memory
installed in the system. The amount of memory to allocate to a Linux partition is directly
dependent on the workload that will be implemented in the Linux partition as well as the type
of I/O (that is, virtual or native) that will be allocated to the Linux partition.

For each partition on the Managed System, the hypervisor will set aside memory resources to
manage the memory addressing for the partition. This memory is referred to as the Hardware
Paging Table (HPT). The size of the HPT is based on the maximum memory definition for the
partition and provides a set of offsets from the partitions memory address to the physical
memory of the system. The size of the HPT can be calculated by taking the maximum
memory definition for the partition, dividing that figure by 64 and then rounding to the next
power of 2.

When a partition leverages 1/O resources hosted by another partition (that is, an i5/0S
partition hosting resources for a Linux partition), memory resources are required in the
hosting partition to process the I/O requests from the guest partition. In other words, for each
guest partition hosted by i5/0S, consideration for the amount of memory allocated to the
i5/0S partition has to be made. The amount of additional memory required in the hosting
partition will vary based on the I/O footprint of the guest partitions.

The current memory allocation on the Managed System can be reviewed through the
properties of the Managed System.

1. From the Managed System Property dialog box (refer Figure 2-2, “Managed System
Property dialog box” on page 29), select the Memory tab to display the memory allocation
on the Managed system.
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2. Available memory (as shown in Figure 2-4) reflects the overall memory installed in the
Managed System less the amount of memory allocated to each active partition as well as
memory set aside for the Hardware Paging Tables and overhead for Hypervisor overhead.

| Managed System ‘itclxasm-9406-520-10B8DAE’ Property Dialog =13

rGeneraI rCapabiIities rPower—On Farameters I/Prncessnrs rIIO Meman | Reference Code |

Details ofthe managed system's memary are listed below.

Maximum system capacity: 163534 MB
Installed memaory: 163534 MB
Deconfigured mermary: 0 mMB
Available memary: 10624 MB
Configurahle memary: 16384 MB
Mermaory region size: A4 MB
Zurrent memary available for partition usage 14744 MEB

Fadition Memaory Lsage

Parition name Amount of memaory (MB)
Liru 1024
505 4096

ok || cancel || Hew |7

Figure 2-4 Managed System Properties - Memory Allocation

2.3.3 1/0 adapter
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Each logical partition on the System i platform can have both virtual and native 1/0O adapters
allocated to it. For Linux partitions, 1/O adapters are typically used for accessing storage
devices (either virtual or native).

Virtual I/O adapter

Virtual I/O is storage devices (direct access storage device (DASD), CD/DVD, tape, and so
on) that are physically owned by one partition and accessed by the operating system running
in another partition. Virtual I/O is the predominate method of storage allocation for a Linux
partition on the System i platform. For planning purposes, access to virtual I/O resources
requires that a virtual Small Computer System Interface (SCSI) pairing be established
between the Linux partition and the i5/0S partition that will zost the 1/O resources. Therefore,
it is important that the current virtual I/O configuration of the partition that will host the 1/0
resources be reviewed and documented.
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1. From the HMC, right-click the partition profile of the i5/0S partition that will host the 1/0
resources for Linux (as shown in Figure 2-5) and then select Properties.

=% Web-based System Manager - /home/hscroot WebSM.pref: /Management Environment/10.1.3.2 /Server and Parkitiol

Console Sereer Management Selected  View Window Help

=09 | BEXENEEE

Navigation Area : Senver and Partition: Server Management
Management Environment Marme |State Operato
=[] 10132 1= W itekasm-9406-520-10880AE Operating
= 7] Server and Partition || B ER Partitions
[ Frame Managen : = O isos Running 0a00aa
[ [server Managen : [ petault 1 2=t setivated
[] utilization Data i [ system Frofiles 5 %
42 Information Center 2 Ly Lt
Systern Plans Add Managed System(s)

7] Licensed Intemal 1
] HMC Management
] Serice Applications|

Figure 2-5 Hosting i5/0S Partition - Properties Selection
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2. Once the Logical Partition Profile Properties dialog box is displayed (as shown in
Figure 2-6), select the Virtual I/O Adapters tab.

B Logical Partition Profile Properties: Default @ itclxasm-9406-520-10B8DAE

I =T | I |

Figure 2-6 Logical Partition Properties
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3. Click the SCSI tab for detailed information for each adapter type as shown in Figure 2-7.

B Logical Partition Profile Properties: Default @ itclkasm-9406-520-10B8DAE
[ Virtual IO Adapters ||
SCSI
Itl -- Wirtual SCEl adapters
Type | Slot | Required | Remuote Padition | Remate Slot
Server SCSI 2 (| Linu(2) 3
| Create server adapter.. | | Create client adapter | | Froperies. .. | | Delet
-- VWirtual Adapters
Slot |Tvpe | Wasdrmurm virtual adapters 10
u Server Serial Mumber ofwitual adapters : &
1 Server Serial
2 Server SCEI
3 Ethernet
4 Client Serial

Figure 2-7 Logical Partition Profile Properties - Virtual I/O (SCSI)
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Alternatively, click the Ethernet tab as shown in Figure 2-8.

B Logical Partition Profile Properties: Default @ itclkasm-9406-520-10B8DAE I’
viual f0 Adapters
--Wirtual Ethernet adapters
Slot |Required Bridged WLAR
3 (| Mo 1
| Create adapter. . | | Froperies. .. | | Delet
- Wirtual Adapters
Slot Type | Maximum virtual adapters ; 10
u Server Serial Mumber ofvitual adapters . &
1 Server Serial
2 Serer S5
3 Ethernet
4 Client Serial

Figure 2-8 Logical Partition Profile Properties - Virtual I/O (Ethernet)
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You can also click the Serial tab as shown in Figure 2-9.

- Wirtual Serial adapters

Type Slot | Regquired | Remote Patition | Remote Slot

Server Ser.. 0 [¥] Any Partition Any Parition Slot

Semer Ser... 1 [v] Any Partition Any Parition Slot

Client Serial 4 [l Linux(2) 0

| Create server adapter... | | Create client adapter... | | Properies... | | Delete

- Wirtual Adapters

Slot |Type | Maximum vitual adapters 10
D Server Serial Mumber of vitual adapters : §

1 Server Serial

2 Semer SCE|

3 Ethernet

4 Client Serial

Figure 2-9 Logical Partition Profile Properties - Virtual I/O (Serial)
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4. The Virtual I/O display shows all of the virtual I/O adapters configured for the partition
(Figure 2-10). The configuration of the virtual I/O adapters should be documented to help
in the configuration of the guest partition for Linux.

B Logical Partition Profile Properti @ itclkasm-9406-520-10B8DAE
[ wirtual N0 Adapters

SCSI

@ -- Wirtual SCEl adapters

Type | Slot | Required | Remuote Padition | Remate Slot

Server SCSI 2 (| Linu(2) 3

| Create server adapter... | Cre adapter. . | Properties. . | | Dele

-- VWirtual Adapters

Slot |Tvpe | Maxirmurm virtual adapters 10
u Server Serial Fumber ofwitual adapters ;. &

1 Server Serial

2 Server SCEI

3 Ethernet

4 Client Serial

Figure 2-10 Logical Partition Profile Properties - Virtual /O (SCSI)
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One way to document this configuration is to build a diagram of the virtual /0O adapters. As
an example, Figure 2-11 represents the Virtual I/0 adapter configuration of the i5/0S
partition.

ID Name 15/0S ID Name
LPAR 1 i50S LPAR 2 Linux
Virtual Virtual
Card Adapter Type Card Adapter Type
Slot Slot
0 Serial Server “1 0 Serial Server
1 Serial Server 1 Serial Server
2 Server SCS| > 2 Ethernet VLanID 1
3 Ethernet VLanID 1
& Client SCSI
4 Client Serial

Y

Virtual Ethernet LAN 1

Figure 2-11 Example Virtual I/O configuration

The lines connecting the client and server adapters shown the relationship between the
adapters. To complete this diagram, the properties of the two guest partitions (InstallSvr
and SLES10) would need to be reviewed to determine what additional virtual /O adapters
are configured. The information presented in this configuration diagram could now be
used when creating the Linux guest partition to determine the placement of the Virtual
Server SCSI adapter.

Direct I/O adapter

Native I/O is storage devices (DASD, CD/DVD, tape and so on) that are physically owned by
the logical partition that Linux will be running in. In this case, a physical storage adapter will
be allocated to the logical partition that Linux will be running in. Keep in mind that only I/O
Adapters (IOA) can be allocated to the Linux partition. The Linux operating system does not
support I/O Processors (IOP) and they cannot be allocated to the partition. For planning
purposes, the current allocation of physical adapters should be reviewed to determine what
IOAs are available for allocation to the Linux partition.
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You can review the physical hardware installed in the Managed System as well as current
hardware assignment by selecting the I/O tab on the Properties page for the managed
system as shown in Figure 2-12.

Managed System ‘itclkasm-9406-520-1088DAE" Property Dialog

@ () Unit UTS7A.001 DFM

[ |

[ [ et [ 20 ]

Figure 2-12 Managed System Properties - I/O
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The hardware is displayed in a hierachical form with units containing buses which contain
IOPs and IOAs. Clicking on the symbol in front of each level will display the next level.
Figure 2-13 shows the fully expanded list of hardware.

|' Managed System ‘itclxasm-9406-520-10B8DAE" Property Dialog - |D|ﬂ
rGeneraI rCapabiIities r Fower-On Parameters I/Prncessnrs r ] r Memony rReference Code |
Phiwsical iQ
1 Detailed below are the physical fO resources forthe managed system.
Description | fO Poalld | Cwhner Type Serial
¢ 0
@ 2 Unit U7a7A001 DPM -
= Bus1
@ 5 Bus 2
Slot Ty Universal ... Unassigned i50s -
SlotTa PCI10M0O.. Unassigned i50s 5706-001 00-EEEDBSS
Slot ¢1 FCIIQPr.. Unassigned i50s 2844-001 A3-4317717
Slot C2 PCI100M .. Unassigned i50s 2849-001 F2-4146221
Slot C4 FClTwina... Unassigned i50s 2746-001 A3-4302667
@ 5 Bus 3
SlotT1z2 Cther Mas... Unassigned i50s -
SlotT10 PCIRAID . Unassigned i50s 5709-001 0A-433002C
Slot C3 FCl2-Line... Unassigned i50s 2793-001 42-43303148
Slot 4 PCI100M .. Unassigned i50s 2849-001 32-4129248
Slot CA FCIIQ Pr.. Unassigned i50s 2844-001 A3-4338615
Advanced
YWirtual [i0
Maximurm virtual LAMS per por: 20
| ok || cancet || Hew |z

Figure 2-13 Managed System Properties - Expanded /O Listing

The owner column indicates the active partition that currently has the resource assigned.
When allocating physical resources to a Linux partition, remember that I/0O adapters can be
allocated, however, IOPs cannot be allocated. The ability to allocate an IOA that is
downstream (or associated with) an IOP is dependent on the level of firmware the Managed
System is running as well as the assignment of the IOP to another partition. Early versions of
the system firmware did not allow the assignment of IOAs without the corresponding IOP,
later versions of the firmware do allow such an assignment. Remember that sometimes when
an i5/0S partition is defined, the hardware assignment will take place at the IOP level which
will automatically take the related IOAs as well. In this case, you have to modify the partition
or profile definition of the i5/0S partition and remove the IOA so that it can be assigned to a
different partition.

2.3.4 Network configuration

The System i platform supports the allocation of both virtual and native network adapters to a
logical partition (in fact both types of adapters can be allocated to the same logical partition).
With virtual network adapters, network packets are “copied” between the memory allocation
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of the partitions by the hypervisor and provides for very fast, reliable, and secure
communications between logical partitions. Information on how network traffic can be
forwarded between a virtual and physical network will be discussed in the networking chapter
of this book.

In addition to virtual network adapters, physical network adapters can also be allocated to a
logical partition. For Linux partitions, physical network adapters are typically used when Linux
is being implemented as a firewall or when there is a heavy network bandwidth requirement
on the workload being supported on Linux.

There are a number of considerations for determining the allocation of network adapters to a
Linux partition. These considerations include the following:

» Requirements for fast intra-partition access (such as Open Database Connectivity
(ODBC) to DB2/400)

» Requirement for external (that is, outside the System i platform) access to the Linux
operating system

» Requirement for direct access (that is, firewall implementation) by the Linux partition to
network traffic

While the assignment of virtual and physical network adapters will be very dependent on the
environment as well as the availability of system resources, some general recommendations
can be made:

— Linux partitions that are going to perform firewall functions should have a physical
network adapter allocated to it for the external traffic, and one or more virtual network
adapters for routing authenticated traffic to other partitions.

— A partition that is going to impose significant network traffic between itself and another
partition (such as a Linux partition running the Apache Web server accessing DB2/400
data via ODBC) should implement virtual network adapters in both partitions to ensure
that the traffic is passed at the gigabit speed provided by the virtual LAN.

2.4 Planning for virtual I/0

This section provides information in terms of planning the Linux implementation using virtual
I/O.

2.4.1 Considerations for virtual I/0O scenarios
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With virtual 1/0O, the resources are owned and managed by the i5/0OS logical partition that is
hosting the Linux logical partition. The i5/0S shares these resources (disk, tape, CD-ROM,
and so on) with the hosted Linux server. The i5/0S provides the DASD protection and some
backup/restore facilities for the Linux environment. Virtual ethernet provides 1 Gb
communications paths between logical partitions without requiring additional hardware
resources.

Linux is started from the hosting i5/0S logical partition by varying in the network server
description (NWSD). This Linux server can only be active when the i5/0S hosting logical
partition is active. If the i5/0S hosting logical partition is in restricted state, then the NWSDs
are in a varied off state.

The advantage of virtual I/O is that you do not need any dedicated hardware for the Linux
partition, virtual ethernet is both a secure and fast way of communicating, and there is no
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need for additional backup procedure beside i5/0S backup because Linux virtual disks are
part of the i5/0S file system.

Both Red Hat Enterprise Linux 4 and SUSE Linux Enterprise Server 10 are able to work in a
virtual I/0 scenario.

2.4.2 Hardware requirements for a Linux logical partition

This section provides information about the minimum hardware requirements as well as
supported devices for a Linux partition on the System i platform in which the Linux partition
will be using all virtual resources.

Minimum configuration requirements
Each Linux partition requires the following minimum hardware resources:

Note: This configuration can vary depending of the Linux distribution and version that you
want to install. Refer to a specific Linux distribution’s guideline for the actual values.

» Processor unit

— A whole processor, if you configure the partition with dedicated option
— 0.1 processing unit, if you configure the partition with shared option

» Memory
— 256 MB of memory
» Disk storage

— One virtual storage adapter (vscsi) for virtual 1/0
— Approximately 1 GB of disk storage

» Network interface
— One virtual ethernet adapter for virtual I/O

Note: In addition to these minimum hardware requirements, you also need to apply all
critical fixes and updates for the HMC, firmware, and i5/0S.

Communication options

Linux on a System i platform can establish a TCP/IP connection through either a directly
attached network adapter or through a virtual ethernet adapter. In a virtual 1/0 scenario, we
are using a virtual ethernet adapter.

Virtual network adapters

Virtual ethernet provides the same function as using a 1 Gb ethernet adapter. i5/0S and
Linux partitions on a System i platform can communicate using TCP/IP over the virtual
ethernet communication ports. Virtual ethernet provides a very high speed, secure
mechanism for communication among partitions on a single physical system.

Up to 4,094 separate virtual ethernets can be defined. Each partition can have up to 65,534
virtual ethernet adapters connected to the virtual switch.

The enabling and setup of a virtual ethernet does not require any special hardware or
software. After a specific virtual ethernet is enabled for a partition, a network device named
ethXX is created in the partition, where XX can be from 0 (that is, ethQ) to 99 (that is, eth99).
The user can then set up a TCP/IP configuration appropriately to communicate with other
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partitions using the ifconfig command or any wizard that comes with the Linux operating
system.

Virtual devices
Linux on System i platform supports virtual devices, as illustrated in Table 2-2.

Table 2-2 Virtual devices

Device Linux driver In Linux work as In i5/0S work as
Virtual console hvc_console Server Client
Virtual tape st & ibmvscsic Client Server
Virtual CD sr & ibmvscsic Client Server
Virtual disk unit sd & ibmvscsic Client Server
Virtual SCSI ibmvscsic Client Server
Virtual serial is applicable using Client Client
hvcs driver
Virtual ethernet ibmveth N/A” N/A”

*Virtual ethernet works as peer-to-peer communication.

2.5 Planning for direct I/0

This section provides information in terms of planning a Linux implementation using direct
I/O.

2.5.1 Considerations for direct I/O scenarios

Linux is able to communicate directly with System i platform hardware, such as disk units,
ethernet adapters, tapes, and so on. Such a scenario is called direct 1/0 scenario. Direct I/O
means that I/O resources dedicated to Linux partition are owned by and are under the control
of Linux. It does not depend on i5/0S for any of its resources, consequently, i5/0S cannot
use these resources, because they are allocated to the Linux server. For directly attached
hardware, all failure and diagnostic messages are displayed within the Linux server.

With direct I/O, a Linux server can be active even when the i5/0S logical partition is not
active, which is not the case in a virtual I/0 scenario.

The disadvantage of direct I/O is that it demands more hardware administration. Also, with
direct I/O, you need to implement additional backup procedures for Linux.

Both Red Hat Enterprise Linux 4 and SUSE Linux Enterprise Server 10 are able to work in a
direct I/O scenario.

2.5.2 Hardware requirements for a Linux logical partition

44

The minimum hardware requirements for a Linux partition is impacted by a number of factors
including the Linux distribution and the I/O structure (that is, virtual or native). This section
provides general information about hardware requirements as well as supported devices for
Linux partition on System i platform.
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Note: The configuration can vary depending on the Linux distribution and version that you
want to install. Refer to a specific Linux distribution’s guideline for the actual values.

The minimum hardware requirements are:
» Processor unit

— A whole processor if you configure the partition with dedicated processor option
— 0.1 processing unit if you configure the partition with shared processor option

» Memory
— 256 MB of memory
» Disk storage

— One physical IOA for native I/O
— One hard disk (at least 1 GB) (disk can be a native disk or virtual storage space)

» Network interface

— One physical NIC (Network Interface Card) for native 1/0 or one virtual NIC (Network
Interface Card) for virtual networking

Note: In addition to these minimum hardware requirements, you also need to apply all
critical fixes and updates for the HMC and firmware.

Communication options

Linux on a System i platform can establish a TCP/IP connection through either a directly
attached network adapter or through a virtual ethernet adapter. In a direct I/O scenario, we
are using directly attached network adapters.

Directly attached network adapters

A Linux partition can own its physical ethernet adapters. If you have multiple ethernet
adapters, you might consider dedicating one or more to the Linux partition. A dedicated
adapter eliminates the extra step involved in using the virtual ethernet to communicate with
the network as routing methods. You can even limit the traffic between one server with
others.

Supported hardware resources

This section lists the devices and adapters supported at the time of writing of this book.
Network adapters

Table 2-3 lists the network adapters supported on Linux on System i platform for native I/O, or
directly attached option.

Table 2-3 Network adapters supported for native I/O Linux partition

Description Linux Device Driver Linux Feature i5/0S Feature
Number Number
PCI-X 1Gb e1000 0620 5700

ethernet-SX Fiber

PCI-X 10/100/1G e1000 0621 5701
Base-TX ethernet

Chapter 2. Configuration planning 45



46

Description Linux Device Driver Linux Feature i5/0S Feature
Number Number

PCI-X 10/100/1G e1000 5706

2-port Base-TX

ethernet

PCI-X 1Gb 2-port e1000 5707

ethernet-SX Fiber

PCI 100Mb TokenRing | olympic 0603 2744

PCI 1Gb ethernet acenic 0601 2743

PCI 1Gb ethernet UTP | acenic 0602 2760

PCI 10/100Mb pcnet32 0623 2849

ethernet
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Storage adapters

Table 2-4 lists the storage adapters supported on Linux on System i platform for native I/O, or

directly attached.

Table 2-4 Storage adapters supported for native I/O Linux partition

Description

Linux Device Driver

Linux Feature
Number

i5/0S Feature
Number

PCI-X Dual Channel
Ultra320 SCSI RAID
and PCI-X Dual
Channel Ultra320
SCSI RAID Blind Swap

ipr

0628

5703,5711

32MB Planar Dual
Channel SCSI RAID
Enablement

ipr

5709

PCI-X Dual Channel
Ultra320 SCSI Blind
Swap and PCI-X Dual
Channel Ultra320
SCSI

ipr

0645

5710,5712

PCI Bus 2Gb Fibre
Channel for 64-bit

Ipfc

6228

PCI-X 2Gb Fibre
Channel

Ipfc

6239

PCI Fibre Channel
Disk Controller

Ipfc

0612

2766

PCI-X U320 RAID
w/Read Cache

ipr

0627

2780

PCI-X Fibre Channel
Disk Controller

Ipfc

0626

2787

Wide area network (WAN) adapters
Table 2-5 lists the WAN adapters supported on Linux on System i platform for native 1/O, or

directly attached option.

Table 2-5 WAN adapters supported for native I/O Linux partition

w/Modem

Description Linux Device Driver Linux Feature i5/0S Feature
Number Number

PCI Two-Line WAN icom 0613 2742

PCI Two-Line WAN icom 0608 4745

PCI Dual icom 0609 2772

WAN/Modem

PCI Dual icom 0610 2773

WAN/Modem (ANSI)

PCI Two-Line WAN icom 0614 2793
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Description

Linux Device Driver

Linux Feature

i5/0S Feature

(CIM)

Number Number
PCI Two-Line WAN icom 0615 2794
w/Modem (CIM)
PCI Quad Modem icom 0616 2805
PCl Quad Modem icom 0617 2806

Depending on the type of scenario (RAID or not) and type of DASDs, there are different
procedures for preparing disk units, as illustrated in Table 2-6.

Table 2-6 Procedures depending on type of scenario and DASDs

and create RAID
set

and create RAID
set

iSeries DASD - iSeries DASD - pSeries® DASD | pSeries DASD -
HW RAID no HW RAID - HW RAID no HW RAID
Linux Reformat to 512 Reformat to 512 Reformat to 522 Nothing

2.6 Planning for hybrid scenarios

This section provides information in terms of planning of Linux implementation using direct
I/0O and virtual I/O in a mixed mode.

2.6.1 Considerations for hybrid scenarios

As Linux can take advantage of virtual and direct I/O resources at the same time, some
common configurations are hybrid, for example, combining direct and virtual I/O at the same
time. Note that it is also possible to switch from virtual I/O to direct I/O or vice versa once we
realize that the other solution will fit better.

Both Red Hat Enterprise Linux 4 and SUSE Linux Enterprise Server 10 are able to work in a
hybrid 1/0 scenario.
2.6.2 Hardware requirements for a Linux logical partition

This section provides information about the minimum hardware requirements as well as
supported devices for Linux partition on System i platform.

Minimum configuration requirements
Each Linux partition requires the following minimum hardware resources:

Note: This configuration can vary depending on the Linux distribution and version that you
want to install. Refer to a specific Linux distribution’s guideline for the actual values.

» Processor unit

— A whole processor if you configure the partition with dedicated option
— A 0.1 processing unit if you configure the partition with shared option
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» Memory
— 256 MB of memory
» Disk storage

— One virtual storage adapter (vscsi) for virtual 1/0 or one physical IOA for native 1/0
— Approximately 1 GB of disk storage

» Network interface

— One virtual ethernet adapter for virtual 1/0 or one physical NIC (Network Interface
Card) for native 1/0

Note: In addition to these minimum hardware requirements, you also need to apply all
critical fixes and updates for the HMC, firmware, and i5/0S.

2.7 Planning for VPM

Virtual Partition Manager (VPM) is for simple Linux configurations. You can create up to five
LPAR partitions where you can have a maximum of one i5/0OS partition and up to four Linux
partitions without HMC.

VPM leverages i5/0S’s DST-like interfaces, that is, 5250 command-line interfaces, which
does not require the investment in an HMC.

Table 2-7 summarizes the functions and limitation of VMP compared to HMC.

Table 2-7 VPM and HMC comparison

VPM HMC
OS supported i5/0S and Linux i5/0S, Linux, and AIX 5L
Max# of partitions Five (One i5/0OS and four Linux) | 254
Uncapped partition support Yes Yes
Dynamic Resource Movement No Yes
1/0O support for Linux Virtual Virtual and direct
Max# of virtual ethernet Four 4096
Max virtual disk per partition 64 TB 64 TB

For more info about VPM, refer to Virtual Partition Manager A Guide to Planning and
Implementation, REDP-4013.

2.8 Power control and console options

This section provides two items of consideration before you actually configure the system for
the Linux partition: How to set up the power control option and alternative console option.
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2.8.1 Power control

There are four types of power control of the Linux partition:

» Automatic start of the Linux partition: You choose this option when you add to the system
profile the partition profile that you want to be activated by the managed system every time
when the system starts up.

Note: Automatic start of the Linux partition requires that the partition have dedicated
disk resources as the partition may be started prior to any hosting i5/0S partition being
started.

» Activate the Linux partition from HMC: This option is used to choose a special boot mode
other than normal boot mode or to override the default boot mode defined in the partition
profile. Special boot modes could include System Managed Services (SMS) boot mode or
other diagnostic boot mode which are generally used for diagnosis purpose.

Note: Activation of the partition from the HMC is typically performed for a Linux partition
with dedicated disk resources. If activating a Linux partition from the HMC with virtual
disk resources it will be necessary to vary on the Network Server in the hosting i5/0S
partition prior to activation of the Linux partition from the HMC.

» Activate the Linux partition from i5/0S: You choose this option when you want to start the
Linux partition by activating the NWSD. This option is valid when two conditions are met:

— NWSD’s PWRCTL parameter value is *Yes.

— Power Controlling option on the Linux partition profile has the i5/0S partition as a
power controlling partition.

Then you can start the Linux server from i5/0S by a vary function on the NWSD.
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» Activate the Linux partition with i5/0S IPL: This option starts up the Linux partition when
the i5/0S partition starts up if all three conditions are met:

— NWSD’s PWRCTL parameter’s value is *Yes.

— Power Controlling option on the Linux partition profile has the i5/0S partition as a
power controlling partition.

— NWSD’s ONLINE parameter’s value is *Yes.

2.8.2 Linux console options
In addition to regular console options, there are two special console options for your Linux
partitions:
» Virtual console
» HMC’s VTerm
They can be used for:

» The initial installation where TCP/IP configuration is not done yet on the Linux partition.
» Solving problems that result in the Linux becoming inaccessible to the LAN.

Virtual console
Virtual console is served through the server i5/0S partition’s Telnet server. Perform the
following steps for it to work:

1. From any Telnet client, such as Windows PC or PuTTY, log in to the i5/0S partition over
port 2301. For example, on your DOS prompt, type:

C:>telnet <i5/0S_server_host name> 2301
2. Select the Linux partition ID.
3. Log in using i5/0S System Services Tool (SST) user ID and its password.
4. Login as any Linux user ID such as root.
To be able to access the virtual console through the i5/0S partition’s Telnet server you will
need to define a virtual Serial Client adapter in the i5/0S partition that connects to the virtual

Serial Server adapter (slot 0) in the Linux partition. Such a configuration is shown in
Figure 2-11 on page 39.

HMC’s VTerm

You can open the terminal sessions from the HMC to the i5/0S partition, Linux partition, and
AlX partition. You do not need to configure anything for this feature. It just comes with the
HMC code itself. To start VTerm for the Linux partition from HMC, there are two ways:

» If the Linux partition has not been started yet, activate the partition first to open a terminal
session.

» If the Linux partition is already started, on HMC main menu, select Server and
Partition — Server Management. Then choose the Linux partition and right-click it.
Choose Open Terminal Session option to open a VTerm session.
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Creating logical partitions

This section will present methods for creating logical partitions (LPARs) on the System i
platform for supporting Linux instances. Information in this section will include the use of the
Hardware Management Console (HMC) for creating logical partitions as well as the the use of
Virtual Partition Manager for creating of logical partitions. Creating logical partitions with both
virtual I/0 as well as 1/O dedicated to the Linux partitions will be presented.

Our discussion of HMC here is focused on configuration of Logical partitions for Linux. For
general discussions of HMC and LPAR, refer to Logical Partitions on System i5: A Guide to
Planning and Configuring LPAR with HMC on System i, SG24-8000.

Information presented in this chapter is based on the different scenarios that you are likely to
be establishing Linux partitions for. Essentially four different scenarios will be presented:

» Linux partition with all virtual I/O resources via HMC

» Linux partition with all virtual I/O resources via Virtual Partition Manager
» Linux partition with virtual disk and physical network via HMC

» Linux partition with all physical resources via HMC
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3.1 Concepts and terminology

Here are concepts and terms you should know when creating the logical partition on the
System i platform for the Linux instance.

3.1.1 Logical partitions

54

By using LPAR, a single physical system can be divided into multiple logical partitions each
running their own operating system image.

LPAR provides a framework for systems consolidation on System i platform.

Partition ID
The partition ID is a whole number used to identify logical partitions.

Partition profile

A partition profile specifies the resources and settings for a logical partition. This includes
the memory, processor and I/O allocations. To activate a logical partition, one of the partition
profiles for that logical partition must be activated.

You may have multiple partition profiles with different resource specifications for a single
logical partition based on the needs or requirements of that logical partition. Note, however,
that only one partition profile can be active at a time. Activating a different partition profile
requires the logical partition to be shutdown.

If you have multiple partition profiles, any one of them can be designated as the default
partition profile. The HMC will activate the default profile unless you specify a different
partition profile to be activated.

It is possible that a partition profile will not activate due to an overcommitment of resources on
the system. The HMC shows all of the resources available on the system but does not verify
if these resources are already in use by an activated partition profile. As a partition profile is
activated, the system attempts to allocate the resources specified. If the resources are
already in use, the partition profile will not activate.

Minimum, desired, maximum values

As you set up the partition profile, you will be asked to input the minimum, desired, and
maximum values for memory and processor units. If your system resources are not
overcommitted, the logical partition will get the desired values. However, if resources are
overcommitted, the logical partition will be given a value between the minimum and desired
values. If the minimum value cannot be met, the partition profile will not activate, meaning you
cannot start the particular server, that is, the operating system, of that partition. The
maximum indicates the maximum value that may be dynamically set.

Full system partition profile

A full system partition profile is a partition profile that has been setup to use all the resources
of the system including memory, processors, 1/O, disks. A full system partition profile can be
used for i5/0S only.

When this partition profile is activated, all system resources are committed to the associated
logical partition. No other partition profiles and logical partitions will be allowed to be activated
as long as this full partition profile and associated logical partition are active. Conversely, a
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full system partition profile cannot be activated when other partition profiles and logical
partitions are already active.

If additional hardware resources are added to the system and then a full system partition
profile is activated, the associated logical partition automatically recognizes and uses the new
hardware.

System profile

A system profile is an ordered list of partition profiles on the managed system. When a
system profile is activated, the managed systems will attempt to activate the partition profiles
in the order they are listed in the system profile.

A system profile is helpful when changing the managed system from one set of logical
partitions to another.

It is possible to create a system profile that contains a partition profile with overcommitted
resources. The HMC can be used to validate the system profile against currently available
resources or against the total system resources. This validation will ensure your I/O devices
and processing resources are not overcommitted. However, memory requirements are only
estimated. It is possible for a system profile to pass the validation test, but not have enough
memory to be activated.

Service partition

The HMC reports hardware errors to IBM. If the HMC is unavailable, then a service partition
can report errors. This partition has the authority needed to update the system and other
policy parameters without having to power off the System i platform. On System i platform,
only an i5/0OS logical partition can act as the service partition. This service partition, typically,
has a physical connection to a network attached to the HMC and virtual connections to the
other logical partitions on the System i platform. This allows the service partition to receive
server errors from the other logical partitions and report the server errors to IBM.

3.2 Linux partition with all virtual resources via HMC

This is probably the most common configuration for a Linux partition on the System i platform.
In this configuration, all of the resources (that is, disk, network) that will be used by the Linux
instance are actually owned by another operating system (i.e., an i5/0S partition). WIth this
configuration only virtual I/O adapters will be allocated to the Linux partition.

This section will walk through the creation of the Logical partition for Linux through the use of
the Hardware Management Console.

The Hardware Management console is used to create partitions and partition profiles.
Partition profiles are a unique aspect of partitioning on the System i platform (i.e., partition
profiles were not used on the previous versions of LPAR on iSeries). If you are new to LPAR
or from a previous version of LPAR on the POWER4 version of the iSeries (as with 0S/400
V5R2 and previous versions), you have to be familiar with this new concept. Refer to Logical
Partitions on System i5: A Guide to Planning and Configuring LPAR with HMC on System i,
SG24-8000.
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HMC has a wizard for both partition and partition profile creation. The following steps
describe how to use this wizard.

Note: To create a partition or system profile you must have administrator or operator
privileges in the HMC.

Creating the logical partition environment to support Linux can be broken down into three
broad areas:
» Creating the logical partition

» Adding virtual slots (for support of Virtual 1/0) to the i5/0OS partition
» Registering the partition with Open Firmware

3.2.1 Creating the logical partition

56

This section describes the task of creating the logical partition where you install Linux system.

Creating a new Linux partition

1. In the navigation area of the HMC, select Server and Partition — Server Management.

In the contents pane, right-click Partitions and select Create — Logical Partition as
illustrated in Figure 3-1.

=F Web-based System Manager - /home /hscroot/WebSM.pref: iManagemen m w 1Ol x|

Console  ServerManagement Selacted View  Window  Help o“c¥ i
I | - o

a0 v|H%E N ERH

Navigation Area : Server and Partition: Server Management

Q Managerment Environment Mame |State Cperatar Panel Value

=[] 10132 1= W s FETToNES Ninarating
= 7 Server and Partiion || = Creats * Losical Partiion
[ Frame Managen | Add Managed Systernis) nooonoon
|| Server Managern : %Syslem Frofiles

[ Utilization Data i

iﬂ Infarmation Center g
Systarm Plans
] Licensed Internal G |
] HMC Management 3
# ] Serice Applications

Figure 3-1 Starting the logical partition wizard

2. The Partition wizard screen appears. The Partition ID is an integer number that is used by
the system to uniquely identify the partition and typically is left at the default value
displayed. Provide the partition name and specify that the partition environment is AIX or
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Linux as illustrated in Figure 3-2. Once the fields have been completed, click the Next
button to continue.

Figure 3-2 Creating a new partition
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3. This next window provides you the option for the partition to be a part of a group of
partitions that can be managed by a workload application. We choose No, as illustrated in
Figure 3-3. Click Next to continue.

Figure 3-3 Creating a new partition - workload
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4. The next step is creating a partition profile. A partition profile specifies characteristics of
the partition, such as the memory, processors, physical and virtual adapters.

As illustrated in Figure 3-4, give the name of the profile. In our example, we use Default as
the profile name. Click Next to continue.

Note: Do not check Use all resources in the system option. If you check it, the partition
that is associated with this profile will try to obtain all of the physical resources in the
system when the partition profile is activated. If a partition owns all of the physical
resources, then there can only be one active partition on the system.

B Create Logical Partition Profile 101 =l

A profile specifies how many processors, how much memaory, and which FO devices
and slots are to be allocated ta the paditian.

Every partition needs a default profile. Ta create the default prafile, specify the following

infarmation

Systern name: itclcasm-9406-520-10BRDAE
Fartition name: Linu

Fartition 1D 2

Prafile name: |Defaul

This profile can assign specific resources to the partition or all resources to the
partition. Click Mext it yvou want to specify the resources used in the padition. Selectthe
option helow and then click MNex if you want the parition to have all the resources in the
system.

[[] Use all the resources in the system.

Help Iﬂ = Back || Mext = Cancel

Figure 3-4 Creating a new partition - logical partition profile
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5. Specify the memory size that the partition profile will manage, as illustrated in Figure 3-5.
Use this page to specify the memory management information for this partition profile. You
must specify three memory levels:

— The minimum memory is the minimum amount of memory that the logical partition
must have to start up. If the system cannot allocate this much memory, the activation of
this partition will fail.

— The desired memory is the amount of memory that you want the logical partition to
have when you activate the logical partition.

— The maximum memory is the maximum amount of memory that the logical partition is
allowed to have when you dynamically move memory.

When the partition is activated, an attempt will be made to allocate the desired amount of
memory defined for the partition-profile. If the amount of desired memory is not available,
then an additional check will be made to see if the amount of unallocated memory left on the
Managed System is more then or equal to the minimum amount of memory defined for the
partition profile. If the amount of memory is equal to or greater then the minimum defined
memory, then it will be allocated to the partition, otherwise, the partition will fail to activate.

M Create Logical Partition Profile s Memory ‘ 1Ol =]

Specify minimum, desired and maximum amounts of memaory for this profile using a
comhbination ofthe gigabwte and megakyte fields below,

Installed mermary (ME): 16384

Current memory available for padition usage (MEY : 15872
Minirmum memuory Desired memory Maximum memaory

- A=l - A= =
0= GB | | | 0= GB 0= GB

[ ssgme [ sioE wme| [ k12 me

Help E = Batck || Mext = Cancel

Figure 3-5 Creating a new partition - memory
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In our example, the minimum quantity of memory that the partition will be activated with is
256 MB, the desired amount of memory is 512 MB and the maximum amount of memory
is also 512 MB. Click Next to continue.

Note: Dynamic memory movement (that is, adding or removing memory from the
partition while the Linux operating system is active) is not supported in the 2.6 and 2.4
versions of the Linux kernel (the kernel in current supported distributions of Linux on the
System i platform). Therefore, the ability to dynamically change the memory allocation
for Linux is not supported on the System i platform.

In addition to the memory allocated to the partition, the hypervisor sets aside memory to
manage the partitions memory. This additional memory is called the Hardware Paging
Table and is based on the size of the maximum memory setting.

6. The next step is to choose Shared or Dedicated processors. Dedicated means you are not
sharing the processor with other partitions. With the Shared option, you can utilize the
subprocessor feature where each partition can run with 0.1 processing unit at minimum.
While the minimum processor (for shared) is .10, the definition can be in the hundredths of
processor units (for example, 0.15). This is referred to as micro-partitioning. In our
example, we choose the Shared option, as illustrated in Figure 3-6.

B Create Logical Partition Profile - Processo ‘ [ 10| =l

----- Wyau can assign partial processar units from the shared processar poal.
Choose one ofthe processing modes helow.

%\ME TYau can assign entire processars ta yvour padition for dedicated use, ar
ST

@ Shared

Azsign partial processor units from the shared processor pool. For
example, .50 ar 1.25 processar units can be assigned ta the partition.

Cedicated

Azszign entire processors that can only he used hy the pardition.

HBIUE = Back || et = Cancel

Figure 3-6 Creating a new Partition - Processor

7. For the Shared processor option, we choose the minimum, maximum, and desired
processing units of the partition.

When the partition is activated, an attempt will be made to allocate the “desired” amount of
processors defined for the partition-profile. If the amount of desired processors is not
available, then an additional check will be made to see if the amount of unallocated
processors left on the Managed System is more then or equal to the “minimum” amount of
processors defined for the partition profile. If the amount of processors is equal to or
greater then the minimum defined processors, then it will be allocated to the partition,
otherwise, the partition will fail to activate.

Chapter 3. Creating logical partitons 61



62

As illustrated in Figure 3-7, we define 0.1 unit of a processor to be our minimum
processing units, 1 unit of processor power as our desired amount, and 1.5 as the
maximum processing units. Click the Advanced button.

M Create Logical Partition Profile - Processing Settings 101 =l

%WWE Specify the minimum, desired and maximum processing settings in the fields beloww.

Total usahle processing units: 2.00

Minirmum processing units 0.1
Desired processing units: 1.0
Maximum processing units: 1.5]

Advanced...

Hen 2] [ <Back | new> cancel

Figure 3-7 Creating a new Partition - Processing Units

8. When shared processing units are defined in a partition profile, additional settings can be

set for the number of virtual processors as well as the capped/uncapped setting. As
shown in Figure 3-8, the sharing mode can be set to either Capped or Uncapped. An
uncapped partition will have the ability to have additional processing units allocated to it by
the Hypervisor on an as-needed basis, based on the performance of the overall system.
Capped partitions will only have access to the processing units allocated to it when first
started (or changed through Dynamic LPAR).

For Uncapped partitions, a weight will be specified that indicates the ratio of left over (or
surplus) processing units that will be allocated to the partition. As an example, if two
partitions are configured as uncapped with a weight of 10 and 20 respectively and both
are busy, then the partition with a weight of 20 will get two-thirds of the surplus processor
resource while the partition that has a weight of 10 will get one-third of the surplus
processor resource.

In addition to the sharing mode, the number of virtual processors is also defined through
the Advanced Processing Settings page. The number of virtual processors indicates the
number of processor threads that the workload allocated processing units will be spread
across.

In this example, we wet the sharing mode of the partition to uncapped with a weight of 128
and set the number of virtual processors to a minimum of 1, desired of 1 and a maximum
of 2. Once the values have been set click Ok, then click Next on the Create Logical
Partition Profile - Processing Settings window.
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B Advanced Processing Settings x|

Sharing modes
You must specify a processing sharing made for this padition profile,

) Capped

The processor usage never exceeds the assigned
pracessing capacity.

@ Uncapped Wigight : 128

Processing capacity may be exceeded when the
shared processor poal has spare pracessing
power.

Wirtual processors

The default vitual processor settings have been filled in for you. You may change
the default settings helow.

Minimum processing units reguired for each widual processar: 010

Minimum number of virtual processars 1
Desired number of vikual processors : 1
mMaximum number of virtual processors ; 2[

ok || cancel || Help |z

Figure 3-8 Creating a new Partition - Advanced Processing Settings

9. The next dialog displayed is for the allocation of physical hardware resources to the
partition. As illustrated in Figure 3-9, the window displays the hardware installed in the
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managed system and allows for selection of hardware for the partition profile. Since this
partition profile will be using all virtual resources click Next.

Create Logical Partition Profile - I/0

@ Unit U787A.001.DPMOZMN

Figure 3-9 Creating a new partition - I/O
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10.The next window, illustrated in Figure 3-10, is for adding the I/O pools. Linux partitions do
not use /O pools, so click Next to continue.

B Create Logical Partition Profile - I/0 Pools - 101 x|

You may edit, if applicahle, the padition's D pool padicipation by adding and removing pool IDs from the pardition
M0 pools list.

You may add existing pool IDs and you may create pools to add by entering in the pool IDs in the 0 pools list.

I Pools
Fumber of KO pools allowed © 1024

IO pools - hd Add
Partition /O Pools | | Remaove

Help E = Back || et = Cancel

Figure 3-10 Creating a new patrtition - I/O pools

11.The Virtual I/0O Adapters window appears as shown in Figure 3-11. Since this partition will
be using hosted I/O (that is, I/O that is owned by another partition), select Yes as
illustrated in Figure 3-11. Click Next to continue.

M Create Logical Partition Profile - ¥irtual I/D Adapters o ] 4

fou may create virtual Ethernet, serial and SCE| adapters for this partition profile.

Dioyou weant to specify virtual D adapters?

® Yes, |want to specify virtual 'O adapters.

2 Mo

Help E | = Back || TMext = Cancel

Figure 3-11 Creating a new patrtition - Virtual I/O Adapters

12.Every logical partition created on the System i platform has two virtual adapters
automatically created for it as shown in Figure 3-12. As we will see later, the two Server
Serial adapters are typically used to establish terminal access to the operating system
running in the logical partition.
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The Virtual Adapters window shows the currently defined adapters in the lower portion of
the window and provides for the creation of additional adapters.

M Create Logical Partition Profile - Yirtual Adapters - |EI|1|

@ - irtual SCEl adapters
Type | Slot Required Femote Parition | Remote Slot
| Create server adapter.. | | Create client adapter.. | | Properies... | | Delete |
— T T s s
-- Virtual Adapters
Slot | Tme | Maximum vitual adapters : 10
i} Serear Serial

Mumhber of vitual adapters © 2
1 Server Sarial

Help E <gack || med» | o | cancel

Figure 3-12 Creating a new patrtition - Virtual Adapters

Documenting the virtual slot definitions as the logical partitions are built can be beneficial
both in avoiding partition configuration problems as well as providing the basis for an
overall system configuration document. For this example, assume that the Managed
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System has a single i5/0S partition that only has the default virtual I/O adapters as shown

in Figure 3-13.
ID Name
ID Name Type LPAR 2 Linux
LPAR 1 i50S 15/0S Virtual
Card Adapter Type
Virtual Slot
Card Adapter Type
Slot 0 Serial Server
0 Serial Server
1 Serial Server
1 Serial Server
2 Client SCSI
3 Server SCSI
> 3 Ethernet  VLanID 1
Virtual Ethernet LAN 1

Figure 3-13 Virtual I/O Configuration Diagram

The Virtual /0 Configuration diagram will be updated as we continue to build the LPAR
environment.

18.Access to I/0 devices hosted by another partition will require the creation of a Small
Computer System Interface (SCSI) adapter pairing between this partition (referred to as
the guest partition) and the partition that owns the 1/O resources (referred to as the host
partition). We will create the client side of that pairing here. Click Create client adapter.

14.As shown in Figure 3-14, the definition of the Virtual SCSI client adapter consists of three
items. The client slot is the next available virtual slot number for this partition and is
typically left at the system determined value. The Server partition is the name of the i5/0S
partition that will host the I/O resources for this partition. In this example, we select V5R4
from the drop-down list. The Server partition slot is the virtual slot number in the hosting
i5/0S partition where the SCSI Server adapter will be created. Typically, the virtual I/O
adapters definition of the i5/0S hosting partition will be reviewed prior to creation of the

Chapter 3. Creating logical partitons 67



Linux partition. By reviewing the i5/0S virtual adapter definition you would have an
indication of the adapter slots that have been used and the available slot numbers.

M virtual SCSI -- Client Adapter Properties ﬂ

Connection settings
Clientsiot: " 2 ' gonerparttion:  [isnsety [=]

Server partition slat : 2
- Wirtual FO servers
You may specify the client adapter's connection settings by selecting a server slot from the chaices below. Ifyou do not see an available server
adapter, you may create one by selecting a server paition and then clicking ‘Create server adapter.."

Status Virtual Ada... | Backing D... | Client Parti...| Client Slot | Client Disks
IZ 2 server adapter...
ok || cancel || Hew |7

Figure 3-14 Creating a new Partition - Virtual SCSI adapter

15.1n addition to the Virtual SCSI client adapter, you have to create a Virtual Ethernet adapter
to support network communications for the partition. Back on the Create Logical Partition
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Profile - Virtual Adapters, click the Ethernet tab to display the current defined Ethernet

adapters for the partition as shown in Figure 3-15.

M Create Logical Partition Profile - Yirtual Adapters - |EI|1|
Ethernet
#E -- irtual Ethernet adapters
Slat Required Bricged WLAR
| Create adapter... | | Properies... | | Celete |

— T YT s s
- Wirtual Adapters

Slot Tvpe | Maximurm virtual adapters 10

o Server Serial Mumhber of vitual adapters © 3

1 Server Sarial

2 Client SC5I

| <Back || med | o | cancel

Figure 3-15 Create a new Partition - Virtual Adapters (Ethernet Tab)

Once the Ethernet tab has been selected, click the Create adapter... button. Depending
on your system configuration, an error dialog box similar to that shown in Figure 3-16 may
be displayed. This error occurs when the System i platform does not have a partition
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created of type VIO Server. This is a typical condition on the System i platform and the
error dialog box can be safely ignored.

Note: VIO Server is an AlX-based appliance that can be used to provide virtual I1/O
resources to guest partitions on System i or System p systems. There is an additional
feature code that would need to be ordered to enable VIO Server on the system. A
description of the functions and configuration of VIO Server is beyond the scope of this
book.

The following errors occurred while
retrieving V10 server information:

Partition ID 3 -- HSCLZ2976 The 10Client
command fails because the partition is
unknown to RMC/LparCmdRM. This could
be hecause the partition is inactive, or
because a firewall or an improper
network setup causing RMC not to
recognize the partition. Please check the
system network setup.

Partition ID 2 - HSCL2976 The IOClient
command fails because the partition is
unknown to RMCA parCmdRM. This could
be because the partition is inactive, or
because a firewall or an improper
network setup causing RMC not to
recognize the partition. Please check the
system network setup.

o ]

Figure 3-16 Creating a new Partition - RMC Error Dialog

The Virtual Ethernet adapter is defined completely in the fields shown in Figure 3-17. The
slot number is the next available slot number as determined by the Create Partition wizard
and is usually left as-is. The Virtual LAN ID is the Virtual LAN that you want the partition to
have an ethernet adapter connected to. Typically, the Virtual LAN ID is the same LAN ID

as the i5/0S partition that is going to be used to route network traffic to the partition. In our
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example, we are specifying that the partition should have a connection on Virtual LAN 1.
Once you have completed defining the fields, click OK.

¥irtual Ethernet Adapter

[T = =

Figure 3-17 Creating a new Partition - Virtual Ethernet Adapter
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16.0nce the Virtual Ethernet Adapter has been created, click Next on the Create Logical
Partition Profile - Virtual Adapters.

Now that the virtual I/O adapters have been created in the Linux partition, the virtual /0O
diagram can be updated (as shown in Figure 3-18).

ID Name
ID Name Type LPAR 2 Linux
LPAR 1 |SOS 15/0S Virtual
Card Adapter Type
Virtual Slot
Card Adapter Type
Slot 0 Serial Server
0 Serial Server
1 Serial Server
1 Serial Server
2 Client SCSI
3 Server SCSI
> 3 Ethernet  VLanID 1
Virtual Ethernet LAN 1

Figure 3-18 Virtual I/O Diagram

While the Server SCSI adapter has not yet been created, it is shown in the diagram as a

reminder of the slot definition used in the virtual client SCSI adapter created in the Linux

partition. Later, when the Virtual SCSI server adapter is created in the i5/0S partition, the
diagram will be updated again to show the connection between the two adapters.

17.A Power Controlling Partition is a partition that is allowed to make power requests
(activate, shutdown) for a partition via the Hypervisor. Figure 3-19 shows the definition
screen for the Power Control Partition. Since the 1/O for this partition is being hosted by
another i5/0S partition, it is typical to have the i5/0S partition start the Linux partition
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through a vary on of the Network Server Description (NWSD). In our example, we select
the name of the i5/0S hosting partition (V5R4), click Add and then click Next.

Create Logical Partition Profile - Power Controlling Partitions

505y [

Figure 3-19 Create a new Partition - Power Controlling Partitions

18.Optional settings, such as boot mode, connection monitoring, and automatic activation of
the partition when the Managed System starts are shown in Figure 3-20. For Linux
partitions that have their I/O hosted by another partition the settings should be left at
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Normal for boot mode, and the optional settings for connection monitoring and automatic
start should be left as unset. Click Next.

Create Logical Partition Profile - Optional Settings

Figure 3-20 Create a new Partition - Optional Settings
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19. At this point the partition definition is complete the a summary of the definition is displayed
as shown in Figure 3-21.

M Create Logical Partition Profile - Profile Summary - |EI|1|
This is a surnimary of the partition and profile. Click Finish to create the partition and profile. To change any of your
choices, click Back. You can see the details of the physical WO devices you chose by clicking Details.

You can modify the profile or partition by using the partition properties or profile properties after you complete this
wizard.
System name: itclxasm-9406-520-1 0BEDAE
Partition 1D: 2
Fartition name: Lirwz
Partition environment: Al or Linux
Frofile name: Default
Cesired memary: 0.0 GB 512.0 ME
Desired processing units: 1.00
Physical MO devices: 0 Details
Boot mode: NORMAL
Yirtual i0 adapters: 1 Ethernet
1 SCE
2 Serial
Desired Huge Fage Memory: il Pages
Help E < Batk Finish | | Ccancel

Figure 3-21 Partition Profile Summary

20.Click Finish to cause the partition to be created. A working dialog will be displayed as
shown in Figure 3-22.

£ working ‘ By ] 54|
| Status:wWaorking. .
Show Details
Help

Figure 3-22 Working dialog

Adding new virtual adapters to hosting i5/0S partition

Once the Linux partition has been created, virtual adapters need to be created in the i5/0S
partition to support virtual I/O and optionally virtual console. The virtual adapters will need to
be created in the partition profile of the i5/0S partition and will also need to be added
dynamically (via Dynamic LPAR) to the running state of the i5/0S partition.
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Note: As indicated above, the adapters to support virtual I/O will need to be added
twice. The adapter is added to the partition profile of the i5/0OS partition to ensure that
the change will be permanent across IPLs of i5/0S and deactivations or reactivations of
the Logical Partition. Dynamic LPAR is used to add the virtual I/O adapter to the
running state of the partition to make the adapter available for immediate use.

. From the HMC, right-click the profile of the i5/0OS partition and select properties. The

properties window for the logical partition will displayed as shown in Figure 3-23.

S Logical Partition Profile Properties: Default @ itclxasm-9406-520- 10B8DAE i ]
Tagged iQ I/Virtual WO Adapters r CptiConnect r Fower Contralling r Settings |
General r Memor |/ Processors |/ Physical IfQ |
E Fartition Frofile Properies
Praofile name: Dafault
Partition name: i50s
Partitian D: 1

Fartition environment : i5/05

System name: itclxasm-9406-520-10B8DAE

ok || cancet || Help |7

Figure 3-23 Hosting Partition Profile Properties
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2. Click the Virtual I/0O Adapters tab to display the virtual /O adapters that are currently

B8 Logical Partition Profile Properties: Default @ itclxasm-9406-520-10B8DAE 10l =|

defined in the partition profile. A list of adapters will be displayed as shown in Figure 3-24.

[ Wirtual /0 Adapters |
scal

@ --Virtual SC5| adapters

Type | Slot | Required Remaote Pardition | Remaote Slot

| Create server adapter... | | Create client ada | Froperies... | | Delete |

-- Virtual Adapters

Slot |Type | Maximum virtual adapters : 10
o Server Serial Murmber of virtual adapters © 2
1 Server Serial

| ok || cancet || Hew |7

Figure 3-24 Hosting Partition Properties -- Virtual I/O Adapters

3.

To create the virtual SCSI Server adapter that will provide the 1/O resource to the Linux
partition, ensure that the SCSI tab is selected, and then select the Create server adapter
button.

In the Virtual SCSI Server Adapter Properties window as shown in Figure 3-25, complete
the following fields:

— Server slot: This is the slot number for the adapter being created. This slot number
must match the slot number that the Virtual Client Adapter in the Linux partition is
pointing to.

— Slot connection settings: Only the selected client partition can connect
— Client partition: The name of the Linux partition selected from the pull-down list

— Client partition slot: The slot number of the Virtual SCSI Client adapter in the Linux
partition.
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[ virtual 5CSI -- Server Adapter Properties x|

Server slot; © 2

Slot connection settings
) Any client partition can connect

@ Only selected client partition can connect

Client partition : |Linust2il 3

Client pattition slat 2

[ ok || cancel || hHew |7

Figure 3-25 Hosting Partition Properties - Create Virtual SCSI Server Adapter

To help clarify, the Virtual SCSI Client adapter in the Linux partition needs to point to the
Virtual SCSI Server adapter in the Hosting i5/0S partition and likewise, the Virtual SCSI

Server adapter in the Hosting i5/0S partition needs to point to the Virtual SCSI client
adapter in the Linux partition.
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As an example, look at Figure 3-26 which shows the properties of the Virtual SCSI server
adapter from the hosting i5/0S partition and mappings to the properties of the Virtual
SCSiI client adapter in the Linux partition.

——  Server slot numbers need to match —

[ virtual SCSI -- Client Adapter Properties |

Connection settings

Clientsiot: 9 Server partition : lisnscty

Server partition slot: 2

Wirtual 'O semvers

You may spedify the client adapter's connection settinas by selecting a server slot from the choices below. [fyou do not see{an available server
adapter, you rmay create one hy selecting a server patition and then clicking 'Create server adapter..."

Status Yirtual Ada.. | Backing D | Client Parti..| Client Slot | Client Disks

B virtual SCSI -- Server Adap

Server slot * k|

Slot connection settings
0 Any client partition can connect

@ Only selected client parition can connect

Client partition slot: || 2
I: [ ox | cancer || Hew |7
Client slot numbers need to match
Virtual Client SCSI| Adapter Virtual Server SCSI
Properties from Linux Adapter Properties from
Partition i5/0S Partition

Figure 3-26 Virtual SCSI Adapters -- Mapping Example

5. Once the fields of the Virtual SCSI - Server Adapter Properties have been completed, click
OK. In the Logical Partition Profile Properties window, click OK.

At this point the Virtual SCSI Server adapter has been added to the profile of the hosting
i5/08S partition which means that the next time the i5/0S partition is started from the HMC
the adapter will be available. To add the adapter to the i5/0S partition without a restart of
i5/0S will require that the adapter be added to the running state of the partition through
the use of Dynamic LPAR.

Note: The Virtual SCSI Server adapter should be added twice to ensure that it is
available to support virtual 1/0 to Linux without a restart of i5/0S as well as to ensure
that the adapter is available across restarts of i5/0OS.
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6. To add the Virtual SCSI Server adapter to the hosting i5/0OS partition, right-click the i5/0S
partition (not the partition profile) and then select Dynamic Logical Partitioning —
Virtual Adapter Resources — Add / Remove as shown in Figure 3-27.

=f Web-based System Managet - fhome /hscroot/WebSM.pref: /Management Environment/10.1.3.2 /Server and Partition;

[ 3]
Console ServerManagement Selected  View Window  Help o“c¥ i
o
FoHOD| v E%E N EEE
Navigation Area : Server and Partition: Server Management
Management Environment | || Name IState IOpEratDr Fanel Value
= El 10.1.3.2 = I itelxasm-9406-520-10BBDAE Qperating
E ] Serer and Partition B B
= Properies
|:| Frame Managen - Running aoooonoo
Create r
[ senver Manager . 00000000
D Utilization Data EE Physical Adapter Resources »
_ Restart Partition Processor Resources 3
;ﬂ Infarmation Center 3 Shut Dawn Partition T
Systemn Plans Save T
[ Licensed Internal C Add Managed System(s)
L] HMC Managemeant

] Semwice Applications|

1

2| I
EF;auy F Objects shown O Hidden. 11 Ohject selected. Fscrom -10

Figure 3-27 Hosting i5/0S Partition - Start Dynamic Logical Partitioning
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7. In the Dynamic Logical Partitioning - Virtual Adapters window (shown in Figure 3-28),
ensure that the SCSI tab is selected and then click Create server adapter.

Dynamic Logical Partitioning -- ¥irtual Adapters g@
[ Wirtual /0 Adapters || Advanced |

S5CEl

--Virtual SCSI adapters

Type | Slot | Reguired | Remote Partition | Remote Slot

Server SCS1 3 (] InstallSwr(2) 3

Server SCSI 5 (| SLES10(3) 3

Create server adapter... | | Create client adapter... | | Celete |

--Virtual Adapters

Slot |Type |Ma>.. mvirtual adapters : I; _:.
Semer Se..
Server Se..
Ethernet

Server 3C..
Client Ser..
Server 3C..
Client Ser..

Humber of virtual adapters: 7

oM 3 k) — O

ok || cancel || Hep |7

Figure 3-28 Hosting Partition - Dynamic Logical Partitioning - Virtual Adapters
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8. In the adapter properties window shown in Figure 3-29, enter the following information:

£ ¥irtual SCST - Server Adapter Proper x|

Server slot: ™ 2

Slot connection settings

) Any client partition can connect

@) Only selected client partition can connect

Client partition ; |Linux(2]l |'|

Client partition slot : 2

Server slot: This is the slot number for the adapter being created. This slot number
must match the slot number that the Virtual Client Adapter in the Linux partition is
pointing to.

Slot connection settings: Only selected client partition can connect.
Client partition: The name of the Linux partition selected from the pull-down list.

Client partition slot: The slot number of the Virtual SCSI Client adapter in the Linux
partition.

| ok || cancel || Hew 2]

Figure 3-29 Hosting Partition - Dynamic Logical Partition - Server SCSI Partition Properties

Note: The information entered for the adapter should match the information defined for
the Virtual Server SCSI adapter in the partition profile of the hosting i5/0OS partition.

9. Once the adapter properties have been defined, click OK. In the Dynamic Logical Partition
- Virtual Adapters window, click OK.

Now that the virtual SCSI server adapter has been added to the i5/0OS partition, the virtual
I/O configuration diagram is updated to reflect the attachment of two SCSI adapters as
shown in Figure 3-30.
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ID Name
ID Name Type LPAR 2 Linux
LPAR 1 i50S 15/0S Virtual
Card Adapter Type
Virtual Slot
Card Adapter Type
Slot 0 Serial Server
0 Serial Server
1 Serial Server
1 Serial Server
2 Client SCSI
3 Server SCSI
> 3 Ethernet  VLanID 1

Virtual Ethernet LAN 1

Figure 3-30 Virtual I/O Configuration

Registering the Linux partition definition

At this point, the properties of the logical partition for Linux have been defined and the
properties of the hosting i5/0S partition have been updated to support virtual I/O for the Linux
partition. The last step in the partition definition is registering the partition definition with the
firmware of the System i platform which requires the following steps:

1. From the HMC, right-click the Linux partition and then click Activate as shown in

Figure 3-31.
;'!.E-WEI]-I]BSEIZI System Manager - /home ‘hscroot /WebSM.pref: /Management Environment/10.1.3.2 (Server and Pa ;IEIEI
Console ServerManagement Selected  View Window Help ol il
=@ 0| vEl%BOC:HEEE
Mavigation Area : Server and Partition: Server Managemeit
Q Management Environment Mame |State IOpEratur Fanel Value
B2 [ 10132 1= B itckasm-9408-520-10880AE Operating
= 7] Sewer and Partition | | = Ef Partitions
|:| Frame Managen 2l is0s Running 00000000
II Server Manager 2 |Linus blad bothiotod goooaonoo
[ utitization Data i - [ system Profiles Ptz
i% Information Center g iR '
ﬂij System Plans Delete Delete
# ] Licensed Intarnal Cq il
H Cpen Terminal Yindow
7 Gl HMC Management : Cloge Termmal_cunnectmn
7] Service Applications ] Save
| Add Managed Systemis)
[IIE | [
Eheady IS Ohjects shown 0 Hidden. 1 Object selected. }ISC[OM -10

Figure 3-31 Logical partition activation
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2. From the Activate Logical Partition window shown in Figure 3-32, select Open a terminal
window or console session and then click OK.

-lo/x|
Q Select a profile helow to activate the logical partition with.

Fattition name ;  Linux

Partition profiles
Default

[¥] Open a terrninal window of console session Advanced...

ok || cancel || Hep |2

Figure 3-32 Activate Logical Partition

A message may be displayed in the virtual console window prompting for console
selection. If this message is displayed, press the 0 key.

At this point, the resources defined in the partition profile will be reserved by the

hypervisor and the partition will be started. Since there is no 1/O defined yet, the partition
will eventually boot into the firmware of the partition.

3. Now that the partition has been registered with the firmware of the System i platform it can

be shut back down. From the HMC, right-click the Linux partition and select Shut Down
Partition.
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4. A window will be displayed prompting for confirmation of the shutdown as shown in
Figure 3-33. Since there is currently no operating system installed in the partition, click
Immediate and then click OK.

hut Down Partitions Y ] 4

Choose one of the shutdown options below to power off the selected logical partitions.

Aftention! Do NOT use the Immediate shutdown option when replacing any battery on the
systermn ar logical partition.

Farisfos lagical patitions, use this window anly ifyou cannat shut down the (9705 logical
partition from the command line of the operating system. Using this window to shut down an
i80S logical partition will resultin an ahnarmal IPL.

Shutdown Options

1 Delayed: Shut down the logical partition by staring the delayed
- power-off seguence.
® Immediate: Shut down the logical partition as guickly as possible,

without naotifying the lagical paditions. This aption might
cause undesirable results if data has been partially

Updated.
Selected pattitions for shutdown
Farition 1D Partition Mame
2 i

ok || cancel || Hew |7

Figure 3-33 Shut down partitions option screen
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5. Since an immediate shutdown was requested, a confirmation screen will be displayed as
shown in Figure 3-34. Click Yes.

ik Shut Down Partition x|

The Immediate shut down option is not
recommended.

The HMC shuts down the lagical padition
immediately. The HMZ ends all active johs
immediately. The programs running in
those jobs are not allowed to perfarm any
jok cleanup. This option might cause
undesirable results if data has been
padially updated. Use this aption anly after
a controlled shutdown has been
unsuccessfully attempted.

Ifpossible, use the 'PYWR DWW ESYS!
command for the i5/08 partition ar the
‘shutdown' cammand far the ARILinux
partition from within the pardition hefore
using this option or data loss may acour.

Do you wish to cantinue?

| Yes | | Mo -i

Figure 3-34 Partition shutdown: immediate shutdown confirmation

6. Depending on the version of HMC, an additional warning dialog box may be displayed
concerning replacement of a cache battery (Figure 3-35). Click No to indicate that a cache
battery is not being replaced. At this point the partition will be shut down.

hut Down Partition

Areyou replacing & cache hattery on any
storage adapter on the managed system?

T [ w

Figure 3-35 Cache Battery Replacement dialog

Note: If the Virtual Terminal for the Linux partition is still displayed, it can be closed by
clicking the X in the upper right-hand corner.

Definition of the logical partition for Linux is now complete. Continue to Section 4.1,
“Supporting virtual I/O” on page 118 for definition of the i5/0S components to support
virtual I/O

3.3 Linux partition with all virtual resources
via Virtual Partition Manager

Virtual Partition Manager provides the capability to create and manage Linux partitions
without the use of the HMC. Virtual Partition Manager supports the needs of small and
medium business customers that want to add simple Linux workloads to their System i
server. Virtual Partition Manager is included with i5/0S V5R3.
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You can find detailed information about Virtual Partition Manager in Virtual Partition Manager
A Guide to Planning and Implementation, REDP-4013. Information presented in this section
is limited to an example of using Virtual Partition Manager to establish an initial Linux
partition. This example assumes that all system resources are currently owned by the i5/0S
partition.

This section provides step-by-step instructions on how you can remove logical resources
from i5/0OS using the Virtual Partition Manager. In preparation for defining new Linux
partitions. With your System i platform, by default, the i5/0OS partition currently owns all of the
processor, memory, and I/O resources.

You can invoke the Virtual Partition Manager either through Dedicated Service Tools (DST)
or System Service Tools (SST) tasks. The advantage of using SST is that you can bring your
System i system to full operational mode rather than having to do your partition definitions in
a restricted state where the rest of the operating system has not started, and users are not
able to use the system.

We recommend that you manage your Linux partition, creation, and management through
SST tasks, which enable you to use your i5/0S environment concurrently. After you define
the partitions, a system IPL is required to complete the removal of resources from i5/0S.

3.3.1 Removing resources from i5/0S

Again, we assume all system resources are currently owned by the i5/0S partition. Therefore,
you need to remove the resources to be used by your Linux partition from the i5/0S partition
first by performing the following steps:

1. From the Main menu or the i5/0S command line, start the System Service Tools by typing
STRSST as shown in Figure 3-36.

HEX

MAIN 057400 Main Menu
System: Z2238P1
Select one of the following:

User tasks

Office tasks

General system tasks

Files, libraries, and folders
Programming

Communications

Define or change the system
Froblem handling

Display a menu

Information Assistant options
iSeries Access tasks

OO MO L LN

-

g@. Sign off

Selection or command
===> strsst

F3=Exit FA=Prompt FO=Retrieve Fi12=Cancel F13=Information Assistant
FZ3=5et initial menu

Figure 3-36 Main menu
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2. Enter your user ID and a password as seen in Figure 3-37. This assumes that your
security officer already created a DST/SST user profile for you to use, and provided
adequate privileges to allow you to perform partition creation and management tasks.

I S e & =] B
Start Service Tools (STRSST) Sign On
SYSTEM: Z22238P1
Type choice, press Enter.

Service tools user ID. . . . ADAVE
service tools password

Note: The password is case-sensitiwve.

F3=Exit F9=Change FPassword Fl12=Cancel

08/041

Figure 3-37 Start Service Tools sign-on screen

3. From the System Service Tools (SST) menu as seen in Figure 3-38, select option 5 Work
with system partition.

System Serwvice Tools (S5T)
Select one of the following:

Start a service tool

Uork with active serwvice tools

WUork with disk units

Uork with diskette data recowvery

Uork with system partitions

Uork with system capacity

Uork with system security

Work with service tools user IDs and Devices

CO =) O CN Bs GO A =

Selection

F3=Exit Flo=Command entry FlZ=Cancel

Figure 3-38 System Service Tools

A message appears as shown in Figure 3-39. The message appears when you enter the
option to Work with System Partitions for the first time, or when you clear all partition
configuration data.
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Note: If another session is currently using Virtual Partition Manager, an error dialog box
appears indicating that the tool is already in use.

e

LOGICAL PARTITIONING EMVIRONMEMT SUPPORTED
SYSTEM: 22238P1
VIRTUAL PARTITION MAMAGER IS SUPPORTED. THE SYSTEM IS IN A
STATE THAT DOES ALLOW THIS OPERATING SYSTEM TO PARTITION THE
SERVER. REFER TO THE VIRTUAL PARTITION MAMAGER DOCUMEMTATION
FOR MORE IWNFORMATION .

PRESS ENTER TO CONFIRM USING VIRTUAL PARTITION MANAGER TO
PARTITION THE SERVER.

F3=EXIT F1Z=CANCEL

017001

Figure 3-39 Initial information display

4. Press Enter at the message. The logical partition management tasks appear, as seen in
Figure 3-40.

S =) -3
Work with System Partitions
System: Z22238FP1
Attention: Incorrect use of this utility can cause damage
to data in this system. See service documentation.

Humber of partitions A - U 1
Partition manager release :

Partition identifier . - U 1
Partition name A - . 4 10-0066A =

Select one of the followlng:

Display partlitlon informatlion
Work wlth partlitlon status

Work wlth partitlon conflguration
Recover conflguration data

Create a new partltion

LGN =

Selectlon
3

F3=Ex1t FlZz=Cancel

Figure 3-40 Work with System Partitions

5. Select option 3 With with partition configuration, as shown in Figure 3-40.

The objective of the next few steps is to ensure that we remove processing and memory
resources from the i5/0OS partition so that we can create Linux partitions.

Note: Option 1: Display Partition Information is not enabled for Virtual Partition
Manager. Instead, use Option 2: Work with Partition Status, or use Option 3: Work with
Partition Configuration to manage logical partitions using Virtual Partition Manager.
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6. From the Work with Partition Configuration menu, select option 2 to Change partition

configuration for your i5/0S instance as shown in Figure 3-41.

WORK WITH PARTITION CONFIGURATION

AVAILABLE PROCESSOR UNITS . . . . Z.00
AVYAILABLE MEMORY (MB)Y . . . . . . : ©
MEMORY REGION SIZE (mB) . . . . . : 32

TYPE OFTION, PRESS ENTER.
1=DISPLAY 2=CHANGE 9S9=DELETE

PARTITION --—------- PROCESSOR-------—-- MEMORY
OPT ID NAME TOTAL  UNITS UNCAP WEIGHT (MEB)
2 1 10-0066A 2 0.00 2 NONE 7744

2 2 2 2 2

F3=EXIT F5=REFRESH F11=WORK WITH PARTITIOMN STATUS F12=CANCEL

SEEN
SYSTEM: 22238P1
YIRTUAL
ETHERNET ID
WM 1 2 3 4

137003

Figure 3-41 Work with Partition Configuration

With a new system, one i5/0OS partition is defined and the Change Partition Configuration
display shows the defaults as shown in Figure 3-42. This is where we remove resources
from your i5/0S instance so that additional logical partitions for Linux.

CHANGE PARTITION CONFIGURATION
TYPE CHANGES, PREEE ENTER.

PARTITION IDENTIFIER AMD NAME

=

NUMBER OF AVYAILABLE SYSTEM FPROCESSORS
NUMBER OF PARTITION PROCESSORS . . .
MINIMUM / MAXIMUM NUMBER OF PRDEESSURS
USE SHARED FPROCESSOR POOL

SIZE OF AVAILABLE MEMORY (MB)

SIZE OF PARTITION MEMORY (MB) -
MIMIMUM / MAXIMUM SIZE OF MEMORY (MBJ

;2
2 1=VES,

OII\JOI\JI\J

s
o1 [~
|

&

SYSTEM:

Ho-0e66AR

2=N0

J 8192

HEE

22238P1

ENABLE WORKLOAD MANAGEMENT . . .
VIRTUAL ETHERNET IDENTIFIERS (1 YES 2=NU]
1 2
2 2 2 2

N

F3=EXIT F12=CANCEL

Figure 3-42 Change Partition Configuration
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7. Make several changes here, based on the resources you want to set for the i5/0S
partition. You have to assign CPU and memory allocations. We examine all of the

changes, step-by-step, as highlighted in Figure 3-43.

TYPE CHANGES,

CHANGE PARTITION CONFIGURATION

PRESS ENTER.

PARTITION IDENTIFIER AND NAME

NUMBER OF AVAILABLE SYS3TEM PROCESSORS
NUMBER OF PARTITION FROCESSORS . . .
MIMIMUM / MAXIMUM NUMBER OF PRDCESSDRS
USE SHARED PROCESSOR POOL . . P
SHARED PROCESSOR POOL UNITS . .
MINIMUM / MAXIWMUM PROCESSOR POOL UNITS

UNCAPPED PROCESSING

LUMCAPPED PROCESSING UEIEHT
SIZE OF RAVYAILABLE MEMORY (MB)
SIZE OF PARTITIOM MEMORY (MB) .
MINIFUM / MAXIMUM SIZE OF MEMORY (HB]

ENABLE WORKLOAD MANAGEMENT . .
VIRTUHL ETHERNET IDENTIFIERS (1 YES

P 3 4

IEILIzz

F3=EXIT F12=CANCEL

2=ND)

ENTER VYALUE FOR SHARED FPROCESSOR FOOL UNITS.

Figure 3-43 Change patrtition configuration options

/2

00

20

‘Or—kwﬁrJN =

e
el
(]
Co

7|

[[lazze

Blz

1=YES,

1=YES,
0, 64,

1=YES,

SYSTEM:

190-0066R

2=N0O

A2 . Q9

2=N0O
128,

F 5192
2=NHD

22238P1

BiE=)E)
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— 1 Minimum / Maximum Number of Processors: Enter the value for the minimum

number of processors you anticipate you will require for your i5/0OS environment, and
the maximum number of processors available for i5/0S. In our example environment,
we had two processors and we left the maximum value at 2, enabling i5/0S to utilize all
of the processors if the Linux partitions are not being used.

2 Use Shared Processor Pool: The shared processor pool is a group of physical
processors that provide processing capacity that can be shared amount multiple logical
partitions. The shared processor pool allows you to assign partition processors to a
logical partition. In our example, since we are going to create four additional Linux
partitions, we do not have sufficient resources to allocate a full processor for every
partition. Another advantage for changing the partition configuration to use shared
processor pool is that the partition has the capability to use processor resources
unused by other partitions.

Note: When the current value of 2 is changed to 1, indicating shared processor pool
is desired, the system prompts for new shared processor pool values once the Enter
key is pressed.

3 Shared Processor Pool Units: Specifies the total number of processing units that
are available to the partition after the resources are removed. In this example, the
i5/08S partition is left with 1.00 processing units, or a full processor after we remove the
CPU resources.

4 Minimum / Maximum Shared Processor Pool Units: A minimum of 0.10
processing units is required for every full processor that may be utilized for the given
partition. In our example, since we have a maximum of 2 processors that the i5/0S
partition can utilize, the minimum value is therefore required to be set to 0.20
processing units with a maximum of 2.00 processing units, or 2 processors.

5 Uncapped processing: By changing the value from 2= NO, to 1+ YES, the partition
may utilize excess shared processor cycles. The quantity assigned is dependent on
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TYPE CHAMGES. PRESS ENTER.

the setting of the uncapped processing weight field that follows. If the value is 2=NO,
then this partition is not assigned excess shared processor cycles and is a capped
partition.

A capped partition indicates that the logical partition will never exceed its assigned
processing capacity. You can use the capped mode if you know that a software
application would never require more than a certain amount of processing power. Any
unused processing resources are used only by the uncapped partitions in the shared
processor pool.

A partition using the uncapped mode indicates that the partition’s assigned current
processing capacity can be exceeded up to the partition’s current virtual processor
setting when the shared process or pool has any unused processing powetr.

Note: Considering that Virtual Partition Manager does not support dynamic
movement of resources, you can define your partitions as uncapped partitions to
automatically assign unused processing units to a partition that needs the
resources.

6 Uncapped Processing Weight: With Virtual Partition Manager, since you can only
create four additional Linux partitions, the range is restricted to a set of predefined
values: 0=None, 64=Low, 128=Medium, and 255=High. By setting the uncapped
weight (255 being the highest weight), any available unused capacity is distributed to
contending logical partitions in proportion to the established value of the uncapped
weight. The default uncapped weight value is 128. For example, if partition 2 had an
uncapped weight of 64 and partition 3 had an uncapped weight of 255, partition 3
would get up to four times the unused processing resources that partition 3 received. A
value of zero is required to be set for partitions that are capped.

7 Size of Partition Memory: Linux partitions require a minimum of 256 megabytes. In
this example, the value indicates the amount of main storage that remains with the
i5/08S partition. Make the new value multiples of the value set as the LMB size during
your initial setup using ASM. For example, you cannot set a value of 6700 because it
gives an error message, line the one shown in Figure 3-44.

HEX

SYSTEM: 22238P1

CHANGE FARTITION CONFIGURATION

YIRTUAL ETHERHMET IDENTIFIERS (1=YES, 2=N0O)
i 2 3 4
Z 2 2 P4

FI=EXIT F12=CANCEL
SIZE OF MEMORY ENTERED IS NOT YALID.

Figure 3-44 Change Partition Configuration Memory Error

— 8 Enable Workload Manager: The default value for Virtual Partition Manager is set to
2=No, meaning that the partition is not allowed to use the future workload management
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PARTITION IDENTIFIER AWD MAME . . . . . . . . 1 10-0066AR

NUMBER OF AVAILABLE SYSTEM PROCESSORS . . . : 2

NUMBER OF PARTITION PROCESSDRS . . . . . . . . 2

MINIMUM / MAKIMUM NUMBER OF PROCESSORS . . . . 1 /7 2

USE SHARED PROCE==O0R POOL . . . . . . . . . . 1 1=YES, 2Z2=HO
SHARED PROCESSOR POOL UNITS . . . . . . . . 1 . o6
MINIMUM / WAXIMUM PROCESSOR PODL UNITS . . . © . 268 /2 . 0O
UNCAPPED PROCESSING . . . . . . . . . . . . 1 1=YES. 2=ND

UNCAPPED PROCESSING WEIGHT . . . . . . . . 128 8, 64, 128, 255

SIZE OF AVAILAELE MEMORY (MB) . . . . . . . : @&

SIZE OF PARTITION MEMORY (MB} . . . . . . . . CPreen

WMINIMUM / MAXIWUM SIZE OF MEMORY [MB) . . . . 1GO / 819z

ENABLE WORKLOAD MANAGEMENT . . . . . . . . . . 2 1=YES. 2=ND

10LA05




tool within the partition to automatically adjust resource assignments, such as the IBM
Enterprise Workload Manager.

— 9 Virtual Ethernet Identifiers: A value of 1 indicates you enabled one of the virtual
Ethernet communications ports for inter-partition communications between Linux or
i5/08S partitions. In this example, we changed the value for one of the ports to 1, which
creates a virtual Ethernet adapter under i5/0S with a resource type of 268C and an
associated resource name that is used during the setup of the Ethernet line
description.

8. Remove CPU and memory resources, enable the i5/0S partition to take advantage of
shared processor pool and uncapped processors, and enable a virtual Ethernet port for
inter-partition communications. Press Enter. The message screen shown in Figure 3-45
appears.

Ekd.
CONFIRM CHANGED FARTITION
SYSTEM: Z2Z2238P1
VERIFY INFORMATION. PRESS ENTER.
PARTITION IDENTIFIER AND NAME . . . . . . . :© 1 19-9066R
MUMBER OF PARTITION PROCESSORS . . A - U z
MINIMUM / MAXIMUM NUMBER OF F'REII:ESSEIRS . W 1 f z
USE SHARED PROCESSOR FOOL A - A YES
SHARED PROCESSOR POOL UNITS . . . 1.00
MINIMUM / MAXIMUM PROCESSOR POOL UNITS - - Q.20 / 2.00
UMCAPPED PROCESSING . . - . . : VYES
UNCAPPED PROCESSING UEIGHT -« +« + .« . . = MED
SIZE OF PARTITION MEMORY (MB) h . . . : bB720
HINIMUM / MAXKIMUM SIZE OF MEHORY (HB) . . . 160 / 8192
ENABLE WORKLOAD MAMAGEMENT . . . . . . NO

VIRTUAL ETHERNET IDENTIFIERS (1=YES, 2=N0)
1 2 3 q
1 2 2 2

F12=CANCEL

01/001

Figure 3-45 Confirm changed partition
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9. Press Enter again on the Confirm Changed Partition screen as shown in Figure 3-46. This
completes the changes required for the i5/0S partition configuration.

|04 - wrs20 =) 3
(Ble Edl yw Corsravication fAcbons Wendow  Helo 1
WORE WITH PARTITION CONFIGURATION

SYSTEN: Z2238P1

AVATLAHLE PROCEERDR LUWMITS . . . . @ 1.00
AVAILABLE MEMORY (WB) . . . . . . @ 1824
HEMORY REGION 2I7E (W) . . . . . : a2

IYPE DPTION, PREES ENTER.
1=DISFLAY 2=CHANGE 9=DELETE

YIRTLURL

FARTLTION FROCESESR MEMORY ETHERNET ID
orPT  ID  MNAME TOTAL UNITS UNCAF WELGHT (ME} MWLM 1 2 3 4

1 la-00a6GA 2 1.00 1 HED Gz 2 1 2 2 2 <
¢ INDICHTES PARTITION IFL WAY HE REQUIRED.
FI=EXIT F5=REFRESH F1o=DISPLAY CHANGE STATUS
F11=WOHE WITH PARTITION STATLS F1#=0ANCEL
FARTITION 1 CHANGE WAS SUCCESSFUL

135003

Figure 3-46 Partition change successful

Notice that the changes made to i5/0S resources require an IPL of the system. There is
no need to perform this task at present, you can perform the IPL once you have defined all
of the Linux partitions.

Also notice that changes to memory allocation in i5/0S partition are not immediate.

10.Use option 1 against the new partition you created, and then press F9 to toggle between
CURRENT and PENDING values. You will see that the memory is gradually removed
from the owning partition. When you remove large amounts of main storage from the
owning partition, the removal may take a considerable time.

Note: Notice that memory is released quicker if you define your partitions when the system
is in a restricted state through DST.

11.Figure 3-47 shows the available CPU and memory resources for creating new partitions.
In the next section, we use these resources to define new Linux partitions.
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WORK WITH PARTITION CONFIGURATION

AVAILABLE PROCESSOR UNITS . . . . :
AVYAILABLE MEMORY (MB) . . . . . . :|_1024

MEMORY REGION SIZE (mB) . . . . . : 32 ‘\\

SYSTEM: 22238P1

Avallable resources

TYPE OPTION, PRESS ENTER. for Linux Partitions
1=DISPLAY 2Z=CHANGE Y9=DELETE

VIRTUAL
PARTITION —--—--——- PROCESSOR-—-—---—--—- MEMORY ETHERNET ID
OPT ID HNAME TOTAL UNITS UNCAP MEIGHT (MB] WM 1 2 32 4
'] 1 10-0066A 2 1.00 1 MED 6784 2 1 2 2 2

F3=EXIT F5=REFRESH F11=WORK WITH PARTITIOM STATUS F12=CANCEL

137003

Figure 3-47 Available resources for Creating New Partitions

12.You are now ready to create Linux partitions using Virtual Partition Manager, and the
resources that you removed from the i5/0S partition. Even though the Work with System
Partitions display shows that you may require a System IPL, you should wait until all of the
new Linux partitions are defined. The next section walks through creation of the Linux
partition.

3.3.2 Defining new Linux partitions

1. From the Work with System Partitions display, select option 5 to create a new partition as
shown below in Figure 3-48.

A = =) 30
Work with System Partitions
System: Z22238P1
Attention: Incorrect use of this utility can cause damage
to data in this system. See service documentation.
MHumber of partitions . . - - 1

Partition manager release

Partition identifier o o o o 1
Partition name e e e .o 10-0066A =

Select one of the followlng:

Display partition information
Work with partition status

Wwork with partition configuration
Recover conflguration data

Create a new partition

[ N R

selection
3

F3=Exlt FlZz=Cancel

217007

Figure 3-48 Work with system partitions

2. Assign the following values for creating the new Linux partition as shown in Figure 3-49:

— 1 Partition Identifier and Name: Enter the partition name for your Linux partition. You
can also change the partition identifier if you choose to. In this example, the default
given (next partition identifier number) by the system is selected.
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— 2 Number of Partition Processors: If you are defining a Linux partition with dedicated

processors, then enter the value of the processors that are dedicated to that partition.
For partitions utilizing shared processor pool, you can enter the value of the number of
virtual processors that you plan to utilize in your applications. This value also affects
how you setup you Min/Max number of processors, and also how you setup your
Min/Max shared processor pool units later. For example, if you set a value of 4, then
set the maximum number of processors in the next field (as shown in 3 below) to 4.
Similarly, you need at least 0.40 processing units specified in step 4.

3 Minimum / Maximum number of Processors: Enter the value for minimum number
of processors that you need for your Linux environment, and the maximum number of
processors that are available for Linux.

4 Shared Processor Pool Units: Assuming that you are going to use the shared
processor pool, you now need to specify the total number of processing units available
to the partition during startup. In our example, since we are going to create four
additional Linux partitions, we would not have sufficient resources to allocate a full
processor for every partition to be set up with a dedicated CPU.

S N = =1

CREATE HEW FPARTITION
SYSTEM: 22238P1

COMPLETE BLANKS, FPRESS ENTER.

PARTITION IDENTIFIER AND NAME

USE SHARED FPROCESS0R FPOOL
SHARED FPROCESS0R POOL UNITS

UNCAPPED FROCESSING

SIZE OF AVAILABLE MEFMORY (MB)
SIZE OF PARTITION MEFMORY (MB)

ENABLE WORKLOAD MAMAGEMEMT .

2z 3 ]
|1'|1222

F3=EXIT F1Z2=CANCEL

HNUMBER OF AVYAILABLE SY3TEM FROCESSORS
HNUMBER OF FPARTITION FROCESSORS . . L o o
MINIMUM / MAXIMUM NUMBER OF PHUEESSDRS -

UNCAFPED PROCESSING UEIGHT o

MINIMUM / MAXIMUM SIZE OF MEMORY (ME]

UIRTUHL ETHERNET IDENTIFIERS (1 YES

MINIMUM f MAXIMUM PROCESSOR POOL UNITS -

2=ND)

2 Linux1 [M]

: 1
B
i /51
.1 1=YES, 2=NOD
o . 18
g . 1e /1 . o
1 1=YE3, 2=ND
128 0., 64, 128, 255
10924
206 0000
1zg =/ 9oz 0000
2 1=YE3. 2=ND

017001

Figure 3-49 Create new Linux partition

— 5 Minimum / Maximum Shared Processor Pool Units: A minimum of 0.10

processing units is required for every full processor that may be utilized for the given
partition. Assign the values appropriately based on the range that you want your
partitions to utilize unused processing cycles

6 Uncapped processing: You have the option to have your Linux partition shared
capped, or shared uncapped. The shared processor concept is discussed in some
detail in the planning section of this book. You can also reference the shared processor
section in the IBM Information Center for more information about capped and
uncapped processors on the Web at:

http://www-1.ibm.com/servers/eserver/iseries/perfmgmt/pdf/1parperf.pdf

By default, an uncapped processing weight of 128 (medium) is assigned. A value of
255 indicates that the partition has a higher priority to utilize idle CPU cycles compared
to a partition with 128 (medium) or 64 (low). For example, if partition 3 had an
uncapped weight of 64 and partition 4 had an uncapped weight of 255, partition 4 gets
up to four times the unused processing resources that partition 3 received. A value of
zero is required to be set for partitions that are capped.
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Note: Considering that Virtual Partition Manager does not support dynamic
movement of resources, define your partitions as uncapped partitions to
automatically assign unused processing units to a partition that needs the
resources.

— 7 Size of Partition Memory: The minimum memory requirement for Linux partition is
256 megabytes.

— 8 Virtual Ethernet Identifiers: A value of 1 indicates that you are enabling one of the
virtual Ethernet communications ports for inter-partition communications between
Linux or i5/OS partitions. You can select up to four virtual Ethernet communications
links.

Once these values are set, you get a confirmation display, as shown below in
Figure 3-50.

3. Press Enter. The Work with Security Partitions display appears again. You can repeat the
previous steps to define additional Linux partitions, if necessary.

={[=]E3N
CONFIRM NEW PARTITION
SYSTEM: 22238P1
|
PARTITION IDENTIFIER AMD NAWME . . . . . . . : 2 LINLX1
NUMBER OF PARTITION PROCESSORS . . . O ¢
MINIMUM / MAXIMUM MUMBER OF PRDCESSDHS S - T £l
USE SHARED PROCESSOR FPOOL . . . . - .« : YES
SHARED PROCESSOR POOL UWITS . . oL B_10
MINIMUM / PMAXIMUM PROCESSOR POOL UNITS - 0.19 7/ 1.00
UNMCAPFED PROCESSING . . s . . . YE3
UNCAFFED PROCESSING HEIGHT .« « « . . . : MED
SIZE OF PARTITION MEMORY (MB) o . . . : 25b6
MINIMUM # MAXIMUM SIZE OF HMEMORY (MB] .- . 128 /512
ENARBLE WORKLOAD MANARGEMENT . . . . . .« . : NDO

VIRTUAL ETHERNET IDENTIFIERS (1=YES, 2=ND)
1 2
1 2 2 2

F12=CANCEL

017001

Figure 3-50 Confirm new patrtition

4. Once you define all of your partitions, you can view them using Option 3 from Work with
System Partitions as shown in Figure 3-51. In this example, Linux4 was defined as a
capped processor partition.
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WORK WITH PARTITION CONFIGURATION
SYSTEM:  22238P1
AVAILABLE PROCESSOR UNITS . . . . : 0.30
AVAILABLE MEMORY (MB) . . . . . . : 06
MEMORY REGION SIZE (MB) . . . . . : 32
TYPE OPTION, PRESS ENTER.
1=DISPLAY 2=CHANGE 9=DELETE
VIRTUAL
PARTITION  --—---—--- PROCESSOR-—---—--—- MEMODRY ETHERNET 1D
OPT ID NAME TOTAL  UNITS UNCAP WEIGHT (MB) WM 1 2 3 4
[} 1 10-0066A 2 1.00 1 MED 6720 2 1 2 2 2 ¢
_ 2 LINUX1 1 0.10 1 MED 266 2 1 2 2 2
_ 3 LINUX2 1 0.20 1 MED 266 2 1 2 2 2
_ a4 LINUX3 1 0.20 MED) 256 2 1 2 2 2
_ 5  LINUXA 2 0.20 1z8 2 1 2 2 2
‘\\h i
Capped Partiion
¢ INDICATES PARTITION IPL MAY BE REQUIRED.
F3=EXIT  F5=REFRESH F10=DISPLAY CHANGE STATUS
F1l1=WORK WITH PARTITION STATUS F1Z=CHNCEL

137003

Figure 3-51 View of all newly-defined partitions

5. You can either update the partitions to change any resource configurations, or delete them
and recreate them. Keep in mind that you can only change or delete one partition at a
time. If you wanted to start all over again and clean up all of the configuration information,
you can use the option to Clear Partition Configuration Data as shown in Figure 3-52 and
discussed in 3.3.3, “Recovering configuration data” on page 99.

6. Exit from the Work with Partition Configuration display to return to the Work with System
Partitions. You can now start the system IPL to finish the updates required to the
hypervisor to enable the new Linux partitions.

7. Select the F10 function key as shown in Figure 3-52.

=]=)E3N
UHork with System Partitions
System: 22238P1
Attention: Incorrect use of this utility can cause damage
to data in this system. See service documentation.
Numher of partitions . . . . 5

Partition manager release

Partition ildentifier Y. . . 1
Partition name NS © o 10-0066A =*

Select one of the followlng:

Display partition information
Work with partition status

Work with partition configuration
Recover configuration data

Create a new partition

O L QO M=

Selection

F3=Exit | F10=IPL system to actiwate changes | Fi12=Cancel
System IPL may be required to actiwate changes.

Figure 3-52 Ready to IPL with Work with System Profiles
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3.3.3 Recovering configuration data

If for some reason you want to restart from the very beginning by deleting all of the partitions,
select option 5 from the Work with System Partitions display, and then select Option 7 to clear
configuration data, as shown in Figure 3-53.

SR

Recover Configuration Data
System: Z2238P1
Select one of the following:

Recowver primary partition configuration data
Update configuration data

Clear non-configured disk unit configuration data
Clear non-reporting logical partitioning resources
Accept load source disk unit

Copy configuration data to other side

Clear configuration data |

B [=a iy I O S R

Selection

F3=Exit Fl1Z=Cancel

217007

Figure 3-53 Clear configuration data

Be careful when using this option as it completely removes all Linux partition configurations.
You also need to take this action when migrating from Virtual Partition Manager to HMC
managed Linux partitions.

3.4 Linux partition with virtual disk and native network via HMC

The configuration of a Logical partition with Linux that incorporates both virtual disk and
native network is simply the addition of a native network adapter to the logical partition
definition. Section 3.2, “Linux partition with all virtual resources via HMC” on page 55 already
presents the steps required to create the virtual I/O components within the logical partition.
This section will present the additional steps required to add a native network adapter to the
LPAR configuration.

Note: This section assumes that a logical partition has already been defined that uses all
virtual 1/O resources. It only provides the steps necessary to add the native network
adapter.

To add the native network adapter, perform the following steps:

1. From the HMC (or WebSM interface), right-click the partition profile for the Linux partition
and select Properties.

Chapter 3. Creating logical partitions 99



2. When the Logical Partition Profile Properties window is displayed, click the Physical I/O
tab as shown in Figure 3-54.

B Logical Partition Profile Properties: Default @ itclxasm-9406-520-10B8DAE
Detailed below are the /0 devices specified for this partition profile.
Managed system 1O devices
Managed system O devices Description Location Code | | Add as reguired
@ [ Unit U5095.001 103323C =
©~ (23 Unit UTB7A.001. DPMO3NX Add as desired
Properties
Profile !0 devices
Frofile O devices Required | O Poal | Description Location Code | Remaove
Froperties
Advanced...
[ ok || cancet || Hew |7

Figure 3-54 Logical Partition Profile Properties - Physical I/O

3. The top portion of the window displays all of the physical hardware installed on the
System i platform while the bottom portion shows all of the physical hardware that is
defined within the logical partition profile. Use the top portion to navigate to the physical
adapter to allocate to the Linux partition. Once the network adapter has been located, click
it and then click Add as required. The adapter will be added to the partition profile as
shown in Figure 3-55.

100 Implementing POWER Linux on IBM System i Platform



B Logical Partition Profile Properties: Default @ itclxasm-9406-520-10B8DAE

(General rMemor\r rProcessors rPhysicaI 18} rVinuaI 0 Adapters rPowerCDntrolling rSeﬂings |

Detailed below are the /0 devices specified for this partition profile.

Managed system 1O devices

@ 3= Bus 1
@ 3 Unit UT87A.001 DPMO3RK

Profile !0 devices

PCI100M1 0Mbps Ether...

U5095.001.103323C-CB1-C08
U5095.001.103323C-CB1

Managed system O devices | Description Location Code | | Add as reguired
@ [ UnitU5095.001 103323C
9 5 Bus 10 1U5095.001.103323C-CB1 Add as desired
Empty slot Ja095.001.103323C-CB1-CO06
PCIRAID Disk Unit Co... US095.001.103323C-CE1-CO7 Properties

Frofile O devices | Required | li0 Pool | Description Location Code | Remaove
@ 2 UnitU5095.001.103323C [vi
Q= 10 (¥l 115095.001.10332 Properties
Slot C08 v FCI100M0Mbps Ether... U5095.001.10332 =
Advanced...
B | [»]
[ ok || cancet || Hew |7

Figure 3-55 Logical Partition Profile Properties - Physical Hardware Assignment

Note: Keep in mind that only I/O Adapters (IOAs) can be assigned to Linux partitions. If

the IOA intended for Linux is downstream of an IOP, you should make sure that only

the IOA is assigned to Linux. Also, note that if the IOA is downstream of an IOP then it
is possible the partition with the IOP will also allocate the IOA if that partition is started

first.

4. Once the network adapter has been added to the partition profile, click OK to finish the
partition profile update.

Note: The partition will need to be shutdown and then restarted via the HMC in order to
have the partition profile update to take effect. Dynamic LPAR can also be used to add

the adapter to the running state of the partition. However, keep in mind that the

Dynamic LPAR support packages will need to be installed in the Linux operating system
and the adapter would still need to be added to the partition profile.

3.5 Linux partition with all physical resources via HMC

In addition to supporting virtual resources (that is, resources hosted by another partition),

Linux partitions can also be established on the System i platform that have actual physical
resources allocated to them.
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This section will walk through the creation of the Logical partition with physical hardware
allocations through the use of the HMC.

Note: Since physical hardware is being allocated to the partition, only HMC can be used.
Virtual Partition Manager does not support the allocation of physical hardware to guest
partitions.

The Hardware Management console is used to create partitions and partition profiles.
Partition profiles are a unique aspect of partitioning on the System i platform (that is, partition
profiles were not used on the previous versions of LPAR on iSeries). If you are new to LPAR
or from a previous version of LPAR on the POWERA4 version of the iSeries (as with OS/400
V5R2 and previous versions), you will need to be familiar with this new concept. Refer to
Logical Partitions on System i5: A Guide to Planning and Configuring LPAR with HMC on
System i, SG24-8000.

HMC has a wizard for both partition and partition profile creation. The steps in the following
section describe how to use this wizard.

Note: To create a partition or system profile you must have administrator or operator
authority in the HMC.

Creating the logical partition environment to support Linux can be broken down into three
broad areas:

» Creating the logical partition
» Adding virtual slots (for support of Virtual I/O) to the i5/0S partition (optional)
» Registering the partition with open firmware

3.5.1 Creating the logical partition

102

1. In the navigation area of the HMC, select Server and Partition — Server Management.
Then in the right-hand contents pane, right-click Partitions and select Create — Logical
Partition as illustrated in Figure 3-56.

Console ServerManagement. Selected Wiew Window - Help i
= ES 9|2k et B EE
Havigation Area : Server and Partition: Server Management
& Management Ervironment | {Nams [stats Operator Panel Yalue
= [ itekhmerchlandibmocol | = e S =

_] " 2 _Create *| Logical Partition

= [7] Server and Partition £ =

Add Managed Systemis) i I il
|:| Frame hlanagem e

|] ServerManager

® [ Licensed Internal C
# [ HMC Management

# 7] Service Applications

;@ Information Center g

# 7] Switch Managemen]
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2. The partition wizard screen appears. The Partition ID is an integer number that is used by
the system to uniquely identify the partition and typically is left at the default value
displayed. You need to provide the partition name and specify that the partition
environment is AIX or Linux as illustrated in Figure 3-57. Once the fields have been
completed click the Next button to continue.

¥ Create Logical Partition Wizard

— This wizard helps you create a new logical partition and a default profile for it. You
LJ can use the partition properties or profile properties to make changes after you
complete this wizard,

Ensure you-have your logical partition planning information before you use this
wizard. You-may also find it helpful to be familiar with logical partition concepts.
Click Help for more information.

To create a partition, ¢ I the ing informati

System name :  itclxasm-9406-520-10B8DAE

Partition 1D : 4

Partition hame ; |Linux

= Patition environment
@) Al or Linu
5103

Figure 3-57 Creating a new partition
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3. The next window provides the option for the partition to be part of partitions that can be

managed by a workload application. We choose NO, as illustrated in Figure 3-58. Click
Next to continue.

M Create Logical Partition -- Workload Groups EJ@@

@ If you plan to use a workload management application on your server, you can include this partition in
a partition workload group. You can include the partition in a partition workload group by specifying
the following :

Will this partition be included in a workload group?

) Mo

) Yes, this partition i in a workload group.

Help B | = Back || Mext = Cancel

Figure 3-58 Creating a new patrtition - workload

4. The next step is creating a partition profile. A partition profile specifies characteristics of
the partition, such as the memory, processors, physical and virtual adapters.

As illustrated in Figure 3-59, give the name of the profile. In our example, we use the
profile name “Default”. Click Next to continue.

Note: Do not check the Use all resources in the system option. If you check it, the
partition that is associated with this profile will try to obtain all of the physical resources
in the system when the partition profile is activated. If a partition owns all of the physical
resources, then there can only be one active partition on the system.

M Create Logical Partition Profile

A profile specifies how many processors, how much memory, and which /0 devices
and slots are to be allocated to the partition.

Every partition needs a default profile. To create the default profile, specify the
following information :

System name: itclzasm-9406-520-10B8DAE
Partition name: Linux

Partition ID: 4

Profile name: Default

This profile can assign specific resources to the partition or all resources to the
partition. Click Next if you want to specify the resources used in the partition. Select
the option below and then click Next if you want the partition to have all the
resources in the system.

[Z] Use all the resources in the system.

Help B | = Back || Mext = | Cancel

Figure 3-59 Creating a new patrtition - logical partition profile
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5. Specify the memory size that the partition profile will manage, as illustrated in Figure 3-60.
Use this page to specify the memory management information for this partition profile. You
must specify the following memory levels:

— Minimum memory: The minimum amount of memory that the logical partition must
have to be activated. If the system cannot allocate this much memory, the activation of
this partition will fail.

— Desired memory: The amount of memory that you want the logical partition to have
when you activate the logical partition.

— Maximum memory: The amount of memory that the logical partition is allowed to have
when you dynamically move memory.

When the partition is activated, an attempt will be made to allocate the “desired” amount of
memory defined for the partition profile. If the amount of memory is not available then an

additional check will be made to see if the amount of unallocated memory left on the

managed system is more then or equal to the “minimum” amount of memory defined for

the partition profile. If the amount of memory is equal to or greater then the minimum

defined memory, then it will be allocated to the partition, otherwise the partition will fail to

activat

e.

M Create Logical Partition Profile - Memory

=

Specify desired, minimum and maximum amounts of memaory for this profile using a
combination of the gigabyte and megabyie fields below.

Installed memory (MB): 16384

Current memaory available for partition usage {(MB) : 15680

Minimum memaory Desired memary Maximum memary

[ ofes| | [ 0*ee 1% 6B
[ oseld{me | [ s1zime| [ a2} me

| = Back || Mext = | Cancel

Figure 3-60 Creating a new partition - memory

In our example, the minimum quantity of memory that the partition will be activated with is
256 MB, the desired amount of memory is 512 MB and the maximum amount of memory

is also

512 MB. Click Next to continue.
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Note: Dynamic memory movement (that is, adding or removing memory from the
partition while the partition is active) is not supported in the 2.6 and 2.4 versions of the
Linux kernel (the kernel in currently supported distributions of Linux on the System i
platform). Therefore, the ability to dynamically change the memory allocation for Linux
is not supported on the System i platform.

In addition to the memory allocated to the partition, the hypervisor sets aside memory to
manage the partition’s memory. This additional memory is called the Hardware Paging
Table and is based on the size of the maximum memory setting for the partition.

6. The next step is to choose Shared or Dedicated processors. Dedicated means you are not
sharing the processor with other partitions. With the Shared option, you can utilize the
subprocessor feature where each partition can run with 0.10 processing units at a
minimum. While the minimum processor (for shared) is 0.10, the definition can be in the
hundredths of processor units (for example, 0.15). This is referred to as micro-partitioning.
In our example, we choose the Shared option, as illustrated in Figure 3-61.

= 1as

suuns Yo can assign entire processors to your partition for dedicated use, or you
%mé can assign partial processor units from the shared processor pool. Choose l
one of the processing modes below.
® Shared
Assign partial processor units from the shared processor pool. For
example, .50 or 1.25 processor units can be assigned to the partition.
 Dedicated
Assign entire processors that can only be used by the partition.
Help B | = Back I Hext = | Cancel

Figure 3-61 Creating a new patrtition - processor

7.

For the Shared processor option, we choose the minimum, maximum, and desired
processing units for the partition.

When the partition is activated, an attempt will be made to allocate the “desired” amount of
processors defined for the partition-profile. If the amount of desired processors is not
available, then an additional check will be made to see if the amount of unallocated
processors left on the Managed System is more then or equal to the “minimum” amount of
processors defined for the partition profile. If the amount of processors is equal to or
greater then the minimum defined processors, then it will be allocated to the partition,
otherwise, the partition will fail to activate.

As illustrated in Figure 3-62, we define 0.10 units of processor to be our minimum
processing units, 1.0 units of processor power as our desired amount, and 1.50 as the
maximum processing units. Check the Advanced button.
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M (Create Logical Partition Profile - Processing Settings

%W'Wé Specify the desired, minimum, and maximum processing settings in the fields below.
.....
Total usable processing units: 2.00
Minimum processing units 0.1
Desired processing units: 1.0
Mazimum processing units: 1 .5]
Advanced...
Help B | = Back || Mext = | Cancel

Figure 3-62 Creating a new patrtition - processing settings

8. When shared processing units are defined in a partition profile, additional settings can be
set for the number of virtual processors as well as the capped/uncapped setting. As
shown in Figure 3-63, the sharing mode can be set to either Capped or Uncapped. An
uncapped partition will have the ability to have additional processing units allocated to it by
the Hypervisor on an as-needed basis, based on the performance of the overall system.
Capped partitions will only have access to the processing units allocated to it when first
started (or changed through Dynamic LPAR).

For Uncapped partitions a weight will be specified that indicates the ratio of left over (or
surplus) processing units that will be allocated to the partition. As an example, if two
partitions are configured as uncapped with a weight of 10 and 20 respectively and both
are busy, then the partition with a weight of 20 will get two thirds of the surplus processor
resource, while the partition that has a weight of 10 will get one third of the surplus
processor resource.

In addition to the sharing mode, the number of virtual processors is also defined through
the Advanced Processing Settings page. The number of virtual processors indicates the
number of processor threads that the workload allocated processing units will be spread
across.

In this example, we set the sharing mode of the partition to uncapped with a weight of 128
and set the number of virtual processors to a minimum of 1, desired of 1 and a maximum
of 2. Once the values have been set, click Ok, then click Next on the Create Logical
Partition Profile - Processing Settings window.
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B Advanced Processing Settings @

Sharing modes
You must specify a processing sharing mode for this partition profile.

) Capped

The processor usage never exceeds the
assigned processing capacity.

® Uncapped Weight : 128

Processing capacity may be exceeded when the
shared processor pool has spare processing
power.

Wirtual processors

The default virtual processor settings have heen filled in for you. You may change
the default settings helow.

Minimum processing units required for each virtual processor: (0.10

Minimum number of virtual processors : 1
Desired number of virtual processors : 1
1

Maximum number of virtual processors :

ok || cancel | Hew |7

Figure 3-63 Creating a new patrtition - advanced processing settings
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9. The next dialog box displayed is for the allocation of physical hardware to the partition. As
illustrated in Figure 3-64, the window displays the hardware installed in the managed
system and allows for selection of hardware for the partition profile.

M (Create Logical Partition Profile - 110

Select desired and required 1'0 components for this partition profile from the managed system 10 table below. You can
change the required attribute and specify the pool ID, if applicable, by double clicking the 10 Pool column.

Managed system 1O

Description Location Code | | Add as reguired
©- 3 Unit U5095.001.103323C
© [ Unit U787A.001.DPMO3NX i) b1 il

Properties

110 devices in the profile

Required | If0 Pool | Description Location Code | | Remaove

Help B = Back || Mext = Cancel

Figure 3-64 Creating a new partition - I/O

For Linux partitions, Input/Output Adapters (IOA) can be allocated for direct attached
storage device as well as network adapters. The allocation of the 10A to the partition is
accomplished by navigating through the display of system hardware devices in the upper
portion of the display and selection of the adapter to allocate to the partition.

The top portion of the window displays all of the physical hardware installed on the
System i platform while the bottom portion shows all of the physical hardware that is
defined within the logical partition profile. Use the top portion to navigate to the physical
adapter to allocate to the Linux partition. Once the storage controller has been located,
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select it and then click Add as required. The adapter will be added to the partition profile
as shown in Figure 3-65.

M (Create Logical Partition Profile - 110

Select desired and required 1/0 components for this partition profile from the managed system 10 table
helow. You can change the required attribute and specify the pool ID, if applicable, by double clicking the
110 Pool column.

Managed system 1O

Description Location Code | | Add as reguired
@ 2 UnitU5095.001.103323C
@ = Bus10 1J5095.001.103323C-CE1 )
Add as d d
Slot C0& Ernpty slot US085.001.103323C-CE,,  |_an a5 BESE

SlotcO7 PCIRAID Disk Unit Co... 1J5085.001.103323C-CB..
Slot 03 PCI100M 0OMbps Ether.. 1J5085.001.103323C-CB..

© 35 Bus 11 U5095.001.103323C-CB1
© [ Unit U787A.001.DPMO3NX

Properties

110 devices in the profile

Required |IIO Pool | Description |Loca | Remaove

@ [ Unit US085.001.103323C [v]
@ 5 Bus 10 [vi Lang
Slat CO7 [vi PCIRAID Disk Unit Co... USDE

['v]

4]

Help B | = Back || Mext = | Cancel

Figure 3-65 Logical Partition Profile Properties - Physical Hardware Assignment

Note: Keep in mind that only I/O Adapters (IOAs) can be assigned to Linux partitions. If
the IOA intended for Linux is downstream of an IOP you need to make sure that only
the 10A is assigned to Linux. Also make note that if the IOA is downstream of an IOP
then it is possible the partition with the IOP will also allocate the I0A if that partition is
started first.

10.1n addition to assigning physical storage adapters, physical network adapters may also be
allocated to a Linux partition. The allocation of the network adapter is the same as that for
the storage adapter. Use the top portion to navigate to the physical adapter to allocate to
the Linux partition. Once the network adapter has been located, select it and then click
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Add as required. The adapter will be added to the partition profile as shown in
Figure 3-66.

M (Create Logical Partition Profile - 110

Select desired and required 1/0 components for this partition profile from the managed system 10 table
helow. You can change the required attribute and specify the pool ID, if applicable, by double clicking the
110 Pool column.

Managed system 1O

Description Location Code | | Add as reguired
@ 2 UnitU5095.001.103323C
@ = Bus10 1J5095.001.103323C-CE1 )
Add as d d
Slot C0& Ernpty slot US085.001.103323C-CB,,  |a- a5 BESE

Slot CO7 PCIRAID Disk Unit Co... 1J5085.001.103323C-CB..
Slot 03 PCI100M 0OMbps Ether.. 15085.001.103323C-CB..

© 35 Bus 11 U5095.001.103323C-CB1
© [ Unit U787A.001.DPMO3NX

Properties

110 devices in the profile

Required |IIO Pool | Description |Loca | Remaove

uane
PCIRAID Disk Unit Co... LU&0¢
PCI100M 0OMbps Ether.. UE0E

@ [ UnitU5095.001 103323C
@ 3= Bus10

Slot CO7

Slot 08

EEIEE

['v]

4]

Help B | = Back || Mext = | Cancel

Figure 3-66 Logical Partition Profile Properties - Physical Hardware Assignments

Note: The allocation of a physical storage adapter does not then require a physical
network adapter for communications. The definition of both physical and virtual adapters
can be mixed in the same partition profile definition to meet any number of requirements
for the partition configuration.

11.0nce the physical adapters have been added to the partition profile, click Next.
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12.The next window, illustrated in Figure 3-67, is for adding the 1/O pools. In our example, we
do not have I/O pools, so click Next to continue.

M (Create Logical Partition Profile - I/Q Pools

You may edit, if applicable, the partition's /0 pool participation by adding and removing pool IDs from the partition /0 pools list.
You may add existing pool IDs and you may create pools to add by entering in the pool IDs in the 1/0 pools list.
i Pools
Number of 1'0 pools allowed : 1024
1/0 pools : Ad Add
Fartition If0 Pools | | Remove
Help B = Back || Mext = Cancel

Figure 3-67 Creating a new patrtition /O pools

13.The Virtual I/O Adapters window appears as shown in Figure 3-68. Since this partition is
using physical resources for storage, the allocation of virtual I/O adapters is optional,
however, the allocation of those adapters is supported. Some examples of configurations
that may want to allocate virtual I/O adapters when native storage is being used:

— Requirement to be able to access the CD devices in i5/0S (that is, physical storage
adapter is for disk only, a physical CD device for installation is not available).

— Requirement to be able to access the tape devices in i5/0S

— Usage of the Linux partition as a firewall between the physical network and partitions
on the virtual network.

M Create Logical Partition Profile - Yirtual /0 Adapters

‘You may create virtual Ethernet, serial and SCSI adapters for this partition profile.

Do you want to specify virtual 'O adapters?

@ Yes, |'wantto specify virual 110 adapters.

2 Mo

Help B | = Back || Mext = | Cancel

Figure 3-68 Creating a new Partition - Virtual I/O Adapters
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For this example, no virtual I/O adapter will be allocated, therefore, click No and then click
Next.

Note: Selecting No for virtual I/O adapters does not prevent the addition of virtual 1/0
adapters to the profile after it has been created. The No selection at this point in the
profile definition simply means that you do not want to specify virtual I/O adapters at
this time. The partition profile that results from this creation will have two virtual I/0O
adapters created (virtual Serial Server) and additional virtual I/O adapters can be
created through modification of the partition profile.

14.A Power Controlling Partition is a partition that is allowed to make power requests
(activate, shutdown) for a partition via the Hypervisor. Figure 3-69 shows the definition
screen for the Power Control Partition. Since the partition will have its own I/O it is not
reliant on an i5/0S component to be available for storage, therefore, a Power Controlling
Partition does not need to be defined, simply click Next without specifying a Power
Control Partition.

Note: Since a Power Control Partition is not specified, all power requests for the
partition will be accomplished through the HMC.

B Create Logical Partition Profile - Power Controlling Pakiti - !D]ﬂ
] You may specify power controlling partitions for this padition profile using

L thefields helow.

Fower contralling paritions

Mumber of power contralling paritions: 1

Power controlling partition to add: is0s(y || Add

|Par1iti0n |0 | Paition name Remove

|

|

[«

Help B | = Back || Mext = | Cancel

Figure 3-69 Creating a new Partition - Power Controlling Partitions

15.0ptional Settings as shown in Figure 3-70 allows for the enablement of connection
monitoring as well as startup options. For a Linux partition with native storage, the boot
mode needs to be set to System Management Services (SMS) in order to be able to
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change the device boot order of the partition to boot from attached storage. Select
System Management Services under Boot modes and then click the Next button.

M Create Logical Partition Profile - Optional Settings

Select optional settings for this partition profile using the fields below.

[_] Enable connection monitoring

[C1 Automatically start with managed system

Boot modes

) Mormal

® Systern Management Services (SME)

) Diagnostic with default boot list (DIAG_DEFAULT)
(] Diagnostic with stored boot list (DIAG_STORED)
) QOpen Firmware OK prompt (OPEMN_FIRMWARE)

Help E = Back || Mext = Cancel

Figure 3-70 Create a new Partition - Optional Settings
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16.The partition definition is now complete and a summary of the definition is shown in
Figure 3-71.

M (Create Logical Partition Profile - Profile Summary

This is a summary of the partition and profile. Click Finish to create the partition and profile. To change any
of your choices, click Back. You can see the details of the physical /0 devices you chose by clicking Details.

You can modify the profile or partition by using the partition properties or profile properties after you
complete this wizard.

System name: itclzasm-9406-520-10B8DAE
Partition ID: 4
Partition name: Linux
Partition emiAronment: AlX or Linuz
Profile name: Default
Desired memaory: 0.0 GB 512.0 MB
Desired processing units: 1.00
Physical /0 devices: 2 Details
Boot mode: SMS
Virtual 1'0 adapters: 1] Ethernet
0 SCSI
2 Serial

Help B = Back Finish || Cancel

Figure 3-71 Partition profile summary

17.Click Finish to cause the partition to be created. A working dialog box appears as shown
in Figure 3-72.

4 working ‘ ~=olx|

StatuswWorking...
- Show Details
Help

Figure 3-72 Working Dialog

This completes the definition of the logical partition. The next step will be the preparation
of the native storage devices as described in Chapter 4, “Creating the storage
environment” on page 117.
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Creating the storage
environment

This chapter will cover creating the storage environment for Linux. It provides information
about the definition of virtual storage as well as native storage.
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4.1 Supporting virtual I/O

Virtual I/O is the predominate storage solution for Linux on the System i platform and revolves
around storage being hosted by an i5/0S partition and made available to a Linux partition.
You should have already created the Linux partition with a virtual SCSI client adapter that
points to a virtual SCSI server adapter created in the i5/0S partition. This section will walk
you through creating the i5/0S components to support virtual I/O.

4.1.1 Network server description (NWSD)

The Network Server Description defines a number of parameters for the Linux environment
including the startup location as well as startup parameters.
Perform the following steps to define the Network Server Description:

1. Start the Create Network Server Description using the CRTNWSD command as shown in
Figure 4-1.

Create Network Server Desc (CRTNWSD)

Type choices, press Enter.

Network server description . . . > LINUX Name
Resource name . . . . . . . .. > *AUTO Name, *NONE, *AUTO
Network server type:
Server connection . . . . . . > *GUEST *IXSVR, *ISCSI, *GUEST...
Server operating system . . . > *LINUXPPC *WIN32, *LINUX32...
Online at IPL . . . . . . . .. *YES *YES, *NO
Vary on wait . . . . . . . . .. *NOWAIT *NOWAIT, 1-15 minutes
Shutdown timeout . . . . . . . . 15 2-45 minutes
Partition . . . . . . . . . .. Linux
Partition number . . . . . . . . *NONE Number, *NONE
Code page . . . . . . . . . .. * NGVER *LNGVER, 437, 850, 852,
857...
Server message queue . . . . . . *JOBLOG Name, *JOBLOG, *NONE
Library . . . . . . . . . .. Name, *LIBL, *CURLIB

More...
F3=Exit  F4=Prompt F5=Refresh  F12=Cancel F13=How to use this display
F24=More keys

Figure 4-1 Create network server description

— Network server description: This is the user-defined name for the Network Server.

— Resource name: The Resource name indicates the Virtual SCSI server adapter that
provides virtual I/0 resources (virtual disk [NWSSTG], virtual CD/DVD, virtual tape) to
the Linux partition that has the corresponding Virtual SCSI client adapter. *AUTO
indicates that the system determines the resource name of the first Virtual SCSI server
adapter for the partition.
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Note: The value of *AUTO for the Resource name indicates that the system will
determine the i5/0OS resource for the Server SCSI adapter by looking at the partition
definition of the Linux partition and determining the first client/server pairing for the
SCSI adapter. For environments that have more than one client/server SCSI
pairing, the actual resource name will need to be used for the subsequent (that is,
not the first) adapters. The resource name can be determined through use of the
i5/0S command (WRKCFGSTS *CMN) and review of the location information for
the CTL resources.

Network server type — Server connection: This indicates the type of server that this
network server is being created for. Since it is being created for a Linux guest partition,
enter *GUEST.

Network server type — Server operating system: This indicates the operating
system type which in the case of Linux in a logical partition is set to *LINUXPPC.

Note: Prior to V5R4, the Network server type was a single field and was set to
*GUEST for Linux in a logical partition.

Online at IPL: This field is typically left set at the default of *YES. It indicates whether
or not this network server should be varied on when i5/0S is started. By leaving the
value at *YES, when i5/0S is started the Linux environment will also be started.

Vary on wait: This field is typically left set at the default value of “NOWAIT. It indicates
the amount of time to wait after start of i5/0S before vary on of this Network Server. It
is typically used when the operating system (in this case Linux) needs to wait for
another operating system/server to start (such as when a Linux file server is integrated
with an Windows Active Directory® Server running on an IXS/IXA).

Shutdown timeout: This field is typically left set at the default value of 15. It indicates
how long i5/0S will wait on a vary off before forcing the network server into a vary off
state. Typically, when a network server is varied off it will send a signal to the operating
system indicating that it should shut-down. Once the operating system is shutdown the
network server will go into a vary off state. This value only comes into play when the
shutdown of the operating system fails.

Partition: Name of the logical partition for Linux. This name must match the name
given in the definition of the Linux partition. In this case where the partition has been
created via the HMC, you must ensure that the partition name matches the mix of
upper- and lower-case characters used in the partition definition.

Partition number: Unique number identifier for the partition. This field cannot be
specified if the Partition name field has been specified. Typically for the Network
Server definition the name of the partition is used and this field is left at the default
value of "NONE.

Code page: Leave at the default value of *LNGVER.

Note: The Code page value has no bearing on language support for the operating
system. The code page indicates the code page that should be used when i5/0S
communicates with the hypervisor of the System i platform.
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2. After you complete the first page of parameters, press the PgDn key shown in Figure 4-2.

Create Network Server Desc (CRTNWSD)

Type choices, press Enter.

TCP/IP port configuration:
0 o
Internet address . . . . . . .
Subnet mask . . . . . ..
Maximum transmission unit
Gateway address
+ for more values
TCP/IP route configuration:

Route destination . . . . . .
Subnet mask . . . . . .. ..
Next hop . . . . . . . . . ..

+ for more values

TCP/IP local host name . . . . .

F3=Exit F4=Prompt F5=Refresh
F24=More keys

*NONE

*NONE

*NWSD

F12=Cancel

*NONE, 1, 2, 3, 4...

Number

More...
F13=How to use this display

Figure 4-2 Network Server Description - Page 2

For most Linux partitions, page 2 of the Network Server Description is not changed. The
values on this page are used to define the network parameters for the operating system
that will be using the resources provided by this Network Server Description. At present,
the values entered on this page are made known to Linux but they are not actually used to

change the network settings.
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Press PgDn to see the third page of the Network Server Description as shown in
Figure 4-3.

Create Network Server Desc (CRTNWSD)

Type choices, press Enter.

TCP/IP local domain name . . . .  *SYS
TCP/IP name server system . . .  *SYS
+ for more values
Restricted device resources . .  *NONE Name, *NONE, *ALL...
+ for more values
Synchronize date and time . . . *TYPE *TYPE, *YES, *NO
IPL source . . . . . . . . . .. *STMF *NWSSTG, *PANEL, *STMF, A...
IPL stream file . ... .. .. '/qopt/SLES100.001/SUSEBOOT/INST64"
IPL parameters . . . . . . . .. '"VNC=1
Power control . . . . . . . .. *YES *YES, *NO
Authority . . . . . . . . . .. *CHANGE Name, *CHANGE, *ALL, *USE...

More...
F3=Exit  F4=Prompt F5=Refresh  F12=Cancel F13=How to use this display
F24=More keys

Figure 4-3 Network Server Description - Page 3

— TCPI/IP local domain name: Leave as default value of *SYS.
— TCP/IP name server system: Leave as default value of *SYS

— Restricted device resources: Typically this value is left at the default of “NONE. This
field is used to indicate if any I/O owned by the i5/0S partition should not be made
available to the Linux partition. By default, when a Network Server is created against a
Linux partition, the CD/DVD and Tape devices owned by i5/0S as well as any Network
Storage Spaces (refer to 4.2, “Native storage” on page 126) are made available as
Virtual 1/0 devices to the Linux partition. In addition to specify the name(s) of specific
devices to restrict from the Linux partition, other possible values for this field include:

e *ALL: Restrict all I/O devices from the Linux partition with the exception of those
Network Storage devices that are explicitly linked to the Network Server.

e *ALLTAPE: Restrict all tape devices from the Linux partition.

e *ALLOPT: Restrict all optical (that is, CD/DVD/DVD-RAM) devices from the Linux
partition.

— Synchronize date and time: Leave at the default value of “TYPE.

— IPL source: Indicates where to look for the initial boot file. Possible settings for this
field include:

¢ *NWSSTG: indicates that the initial boot file is in the bootable disk partition
(PrepBoot) of the first disk linked to the Network Server Description.
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* *STMF: Indicates that the initial boot file is a stream file located in the Integrated
File System (IFS). When the setting is *STMF, the path will be specified in the IPL
stream file field.

e *PANEL.: Indicates that the setting in the HMC for the partition should be used.
¢ A, B, D: Not applicable for Network Servers associated with Linux partitions.

Note: The installation of Linux is typically performed with IPL source set to *STMF.
As part of the steps in the Linux installation process, the setting will be changed to
*NWSSTG to indicate that Linux should boot of the Linux kernel written to the virtual
disk by the installation program.

IPL stream file: The IPL stream file is specified when the IPL source is set to *STMF.
The path indicates the path to the initial boot file located in the IFS.

Note: The initial boot file for an installation of Linux is indicated in the documentation
provided with the distribution. As of the publication of this book, here are some of
the more common installation paths:

» Novell / SUSE SLES 10 /qopt/SLES100.001/SUSEBOOT/INST64
» Novell / SUSE SLES 9 (GA) /qopt/SU90.001/install

» Novell / SUSE SLES 9 (SP3) /qopt/SU90SP3.PO1

» Red Hat RHEL 4 /qopt/RED_HAT/IMAGES/PSERIES

— IPL parameters: Defines parameters that are sent directly to the Linux kernel. The IPL

parameters are defined in the Linux-distributor documentation.

Note: Typically, the IPL parameters are only used for installation (although they
could be used for run-time as well to meet special requirements. Both Novell / SUSE
SLES 9 & 10 as well as Red Hat RHEL 4 support graphic-based installations. As of
the publication of this book, here is the IPL parameter that supports a graphical
based installation via VNC for each distribution:

> Novell / SUSE SLES 9 VNC=1
> Novell / SUSE SLES 10 VNC=1
» Red Hat RHEL 4 VNC

The parameters defined in IPL parameters are sent directly to the Linux operating
system, therefore, you must enter them exactly as specified in the Linux
documentation including upper or lower case.

— Power control: Indicates if this is a power controlling Network Server. A power

controlling Network Server is one that sends power requests to the Hypervisor when a
vary operation (such as vary on or vary off) is performed on the Network Server. Put
another way, when a power controlling Network Server is varied on, the associated
logical partition will be activated and when the power controlling Network Server is
varied off, the associated Logical partition will be shutdown.

For most Linux implementations on the System i platform, the setting will be left at the
default of *YES. A setting of *NO is used when there are multiple Network Servers
defined for the same logical partition.
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Note: For the power-control requests sent by the vary operation to be accepted by
the Hypervisor, the Power Controlling Partition setting of the logical partition for
Linux must be set to the name of the i5/0S partition that will issue the power
request.

— Authority: Leave set as the default value of *CHANGE.

Press PgDn to see the fourth (and last) page of the Network Server Description as
shown in Figure 4-4.

Create Network Server Desc (CRTNWSD)
Type choices, press Enter.

Text 'description' . . . . . .. *BLANK

Bottom
F3=Exit  F4=Prompt F5=Refresh  F12=Cancel F13=How to use this display
F24=More keys

Figure 4-4 Network Server Description - Page 4

— Text description: Enter a description of the usage of the Network Server.
3. After you complete the fields, press Enter to create the Network Server Description.

4.1.2 Network Storage Space

The Network Server Storage Space (NWSSTQ), also referred to as a virtual disk, provides
the disk resource for the Linux partition. The Network Server Storage space is an object
within the Integrated File System (IFS) that is abstracted to the Linux partition such that it
appears, and is used, as an actual disk drive.
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Use the following steps to create the Network Server Storage Space:

1. Type the Create Network Server Storage Space command, CRTNWSSTG, which creates
the Network Server Storage Space as shown in Figure 4-5.

Create NWS Storage Space (CRTNWSSTG)

Type choices, press Enter.

Network server storage space . . > LINUX Name

Size . . . . ..o > 6124 *CALC, 1-1024000 megabytes
From storage space . . . . . . . *NONE Name, *NONE

Format . . . . . . . . .. ... > *QPEN *NTFS, *FAT, *FAT32, *OPEN...
Auxiliary storage pool ID . . . 1 1-255

ASP device . . . . . . . .. .. Name

Text 'description' . . . . . . . Storage Space for Linux Partition

Bottom
F3=Exit F4=Prompt F5=Refresh  F12=Cancel F13=How to use this display
F24=More keys

Figure 4-5 Create Network Server Storage space

— Network server storage space: The Network server storage space is a user-defined
name given to the network server storage space.

— Size: The size field indicates the size (in megabytes) for the virtual disk. The size can
be anywhere from 1 MB to 1 TB. For a Linux installation, the installer uses the size of
the virtual disk to determine the default package selection.

Note: For both Novell / SUSE SLES 10 and Red Hat RHEL 4, a size of 6 GB (6124)
supports a default package selection (during installation) that installs the most
common open-source applications, including SAMBA, for file serving and Apache
for Web serving.

— From storage space: This field is used when making a copy of an existing storage
space. Since this storage space is being created for a new installation, leave the value
set at the default of *“NONE.

— Format: Indicates the type of “disk” partition to place on the Network Server Storage
Space. A value of *OPEN indicates that no disk partition will be placed on the storage
space. This is the value to use for Linux storage spaces as the Linux installer will put
partitions on the disk.

— Auxiliary storage pool ID: Indicates the storage pool where the IFS files that
represent the storage space will be placed. Most times this value is left at the default
value of 1.
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— ASP device: Indicates the name of the ASP that the storage space will be placed into.
Most times this value is left blank.

— Text ‘description’: A description of the usage of the storage space.

2. After the fields have been completed press Enter to create the Network Server Storage
Space. At this point the space requested is reserved in the IFS and the Network Server
Storage Space is available for use.

3. Associate the Network Server Storage Space with the Network Server by linking the
storage space to the network server. Type the Add Server Storage Link command,
ADDNWSSTGL, and press the F4 key as shown in Figure 4-6.

Add Server Storage Link (ADDNWSSTGL)

Type choices, press Enter.

Network server storage space . . > LINUX Name

Network server description . . . > LINUX Name

Dynamic storage link . . . . . . *NO *NO, *YES

Access . . . . . . ..o . *UPDATE *UPDATE, *READ, *SHRUPD
Drive sequence number . . . . . *CALC 1-64, *CALC, *QR

Storage path number . . . . . . *DFTSTGPTH 1-4, *DFTSTGPTH, *MLTPTHGRP

Bottom
F3=Exit  F4=Prompt F5=Refresh  F12=Cancel F13=How to use this display
F24=More keys

Figure 4-6 Add Server Storage Link

— Network server storage space: The name of the Network Server Storage Space to
be linked to the Network Server.

— Network server description: The name of the Network Server to which the storage
space is linked. The Network Server is the component that provides access to the
storage spaces, via the virtual SCSI adapters that are linked to the Network Server.

— Dynamic storage link: Leave as *NO (the default).
— Access: Typically left at the default of *"UPDATE. The possible values are:

* *UPDATE: The storage space can be linked to a single network server and the
associated operating system will have complete read/write access to the resource.

¢ *READ: The storage space can be linked to multiple network servers and the
associated operating systems will have concurrent read-only access to the
resource.
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¢ *SHRUPD: The storage space can be linked to multiple network servers, however,
only one of the associated operating systems can have access to the resource at
any given time.

— Drive sequence number: Typically left at the default of *CALC. Indicates the ordering
of the drives as seen by the associated operating system.

— Storage path number: Leave at the default of “DFTSTGPTH.

4.2 Native storage

126

The Hardware Management Console (HMC) will be used to start the Linux environment when
Linux is using native storage. In order to start the installation program, the boot order of the
partition has to be changed.

Note: When installing Linux to direct attached storage, it is possible to still use the virtual
I/0O support for, among other things, access to the installation source. If a CD drive (or
virtual CD library) from an i5/0OS partition is going to be used for the installation source then
you should ensure that the following values are set in the associated Network Server
Description:

» |PL source *PANEL

The *PANEL value for IPL source indicates that the boot settings of the partition should
be used to determine the IPL source.

» IPL stream file *NONE
The *NONE value for IPL stream file indicates that there is no stream file in the IFS to
boot from.

» Power control *NO

The *NO value for Power control indicates that power requests should not be sent to
the Hypervisor (to power on/off the logical partition) when a corresponding vary
operation is performed on the Network Server.

1. In the HMC, right-click the Linux partition and select Activate.
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2. When the Activate Logical Partition dialog is displayed as shown in Figure 4-7, click
Advanced.

B Activate Logical Partition Q@@
m Select a profile below to activate the logical partition with.

Partition name : Linux

Partition profiles
Default

[_ @pen a terminal window or console session Advanced...

ok || cancel || Hep |7

Figure 4-7 Activate Logical Partition dialog box

3. On the Advanced dialog (Figure 4-8), select SMS from the Boot mode drop-down list and
then click OK.

B Activate Logical Partition - Advanced

Set advanced activation settings using the fields below.

Keylock position : | Do Mot Override b4
Boot mode: |ETE -
ok || cancel | Hew |7

Figure 4-8 Activate Logical Partition - Advanced

4. Inthe Activate Logical Partition window, click OK. The partition will be started and the
SMS menu is displayed as shown in Figure 4-9.

Note: If you have not previously accessed the Linux console, then the check box for
Open a terminal window or console session should be selected in Figure 4-8.

If a virtual SCSI client/server pairing is being used to provide access to the CD/DVD
drive in i5/0S then the associated network server should be varied on prior to activation

of the partition.
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Version SF240 219

SMS 1.6 (c) Copyright IBM Corp. 2000,2005 A11 rights reserved.
Main Menu

Select Language

Setup Remote IPL (Initial Program Load)

Change SCSI Settings

Select Console

Select Boot Options

BN

Navigation Keys:

Services

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

Figure 4-9 SMS Menu

5. Type 5 (Select Boot Options) and press Enter.

6. Inthe Multiboot screen shown in Figure 4-10, type 1 (Select Install/Boot Device) and press
Enter.

Version SF240 219
SMS 1.6 (c) Copyright IBM Corp. 2000,2005 A1l rights reserved.

Multiboot

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 4-10 Multiboot menu
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7. In the Select Device Type menu shown in Figure 4-11, type 3 (CD/DVD) and press Enter.

Version SF240 219

SMS 1.6 (c) Copyright IBM Corp. 2000,2005 A1l rights reserved.
Select Device Type

Diskette

Tape

CD/DVD

IDE

Hard Drive

Network

List all Devices

NOoO oA 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 4-11 Select device type menu

8. In the Select Media Type menu shown in Figure 4-12, type 1 (SCSI) and press Enter.

Version SF240 219

SMS 1.6 (c) Copyright IBM Corp. 2000,2005 A1l rights reserved.
Select Media Type

SCSI

SSA

SAN

IDE

ISA

List A11 Devices

SOl W

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 4-12 Select media type menu
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At this point, a list of the possible SCSI devices to boot from will be displayed as shown in
Figure 4-13. The number of devices displayed will be dependent on the number of SCSI
devices available to the partition.

Select Media Adapter

1. U9406.520.10B8DAE-V2-C2-T1  /vdevice/v-scsi@30000002
2. U5095.001.103323C-CB1-C07-T1
/pci@80000002000000a/pci®2,2/pcil069,b166@1/scsi@0

3. U5095.001.103323C-CB1-C07-T2
/pci@80000002000000a/pci@2,2/pcil069,b166@1/scsi@l

4. U5095.001.103323C-CB1-C07-C1-T1

/pci@80000002000000a/pci@2,2/pcil069,b166@1/scsi@ff
5. List all devices

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 4-13 Select media adapter

Note: If virtual I/O is being used to access the installation source from an i5/0S CD
device, then the media adapter to select will have a /vdevice/v-scsi indication as
shown in option 1 in Figure 4-13.

9. Type the number of the appropriate SCSI adapter (you may need to try several times to
get the right one) and press the Enter key.

Note: When a client/server SCSI relationship exists between Linux and i5/0OS partitions
and a Network Server Description has been created against the server SCSI adapter,
all i5/0S CD/DVD resources (as well as tape and any linked network storage spaces)
are placed on the resulting SCSI bus and made known to Linux. Each of the CD/DVD
(that is, OPT##) devices in i5/0S will show up as optical devices in Linux and,
therefore, it is possible that you will have to go through the process of selecting the CD
device several times until the correct one is selected.
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10.From the List of SCSI devices as shown in Figure 4-14, type the number of that represents
the CD/DVD drive that the installation media has been mounted on and press Enter.

Version SF240 219

SMS 1.6 (c) Copyright IBM Corp. 2000,2005 A1l rights reserved.
Select Device

Device Current Device

Number Position Name

1. 1 SCST CD-ROM
( Toc=U9406.520.10B8DAE-V2-C2-T1-W8020000000000000-L0 )
2. - SCST CD-ROM

( Toc=U9406.520.10B8DAE-V2-C2-T1-W8120000000000000-L0 )

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 4-14 Select Device

11.In the Select Task menu shown in Figure 4-15, type 2 (Normal Mode Boot) and press
Enter.

SMS 1.6 (c) Copyright IBM Corp. 2000,2005 A1l rights reserved.

Select Task

SCST CD-ROM
( Toc=U9406.520.10B8DAE-V2-C2-T1-W8020000000000000-L0 )

1. Information
. 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 4-15 Select Task
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12.When prompted to exit as shown in Figure 4-16, type 1 (Yes) and press Enter.

Version SF240 219

SMS 1.6 (c) Copyright IBM Corp. 2000,2005 A1l rights reserved.
Are you sure you want to exit System Management Services?

1.  Yes

2. No

Navigation Keys:

>
n

eXit System Management
Services

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

Figure 4-16 Exit menu

Note: If the wrong CD/DVD device was selected in step 9 above then the system will
display the initial LPAR start screen followed by a line that indicates List all Devices. If
that occurs, press Enter to return to the SMS menu and try a different CD/DVD device.

4.2.1 Starting Rescue Mode

132

At this point, the installation program from the CD will be started and the Welcome screen
(Figure 4-17) will be displayed.

Welcome to SuSE Linux Enterprise 10 (PPC)!

Type "install" to start the YaST installer on this CD/DVD
Type "slp" to start the YaST install via network
Type "rescue" to start the rescue system on this CD/DVD

Welcome to yaboot version 10.1.14-r716.SuSE

booted from
'/vdevice/v-scsi@30000002/disk@8120000000000000: 1, \suseboot\yaboot.ibm'
Enter "help" to get some basic usage information

boot:

Figure 4-17 Welcome screen

1. Type rescue and press Enter to start the Linux rescue system.
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Note: The rescue selection will cause a Linux kernel to be loaded from the CD into
memory. This kernel contains the necessary drivers to be able to access the physical
disk adapter/devices and also contains the IBM Power Redundant Array of
Independent Disks (RAID) configuration utility that is required to format the disks.

1. In the keyboard map selection screen shown in Figure 4-18, select the keyboard/language
you want for the installation, then press Enter.

Choose a keyboard map.
YaST will offer additional keyboard tables later.

1) Belgian

2) Ceske

3) Dansk

4) Deutsch

5) English (UK)
6) English (US)
7) EspaAtol

8) FranAgais

9) Hellenic

10) Italiano

11) Japanese

12) Magyar

13) Nederlands
14) Norsk

15) Polski

16) PortuguAgs Brasileiro
17) PortuguAis
18) Russian

19) Slovak
20) Slovene
21) Suomi
22) Svensk

>

Figure 4-18 Keyboard map selection

At this point the rescue kernel will be loaded from the CD and the rescue login prompt will
be displayed as shown in Figure 4-19.

Rescue Togin:

Figure 4-19 Rescue login prompt
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2. At the login prompt, type root and press Enter.
A password is not required. The rescue prompt will be displayed as shown in Figure 4-20.

Rescue login: root
Rescue:™ #

Figure 4-20 Rescue prompt

4.2.2 Formatting the disks

To prepare the physical disks for use by Linux, perform the following steps:

1. The IBM Power RAID Configuration Utility will be used to prepare the physical disks for
use by Linux. Preparation of the disk involves the formatting of the disk to a format
recognized by Linux and the building of a RAID set. When the configuration utility menu is
displayed as shown in Figure 4-21, type 6 (Work with disk configuration) and press Enter
to display the current disk configuration.

IBM Power RAID Configuration Utility

Select one of the following:

Display hardware status

Work with disk arrays

Work with disk unit recovery
Work with SCSI bus configuration
Work with driver configuration
Work with disk configuration
Download microcode

Analyze log

O NOYOL B W

Selection:
e=Exit

Figure 4-21 IPRConfig - Main Menu
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2. The Disk Configuration screen shown in Figure 4-22 will display the current configuration
of the disks. Disks with a status of R/W Protected are disks that have a format
unrecognizable to Linux. The disks will have to be reformatted before they can be used.

Change Disk Configuration

Type option, press Enter.
1=Change Disk Configuration

OPT Name PCI/SCSI Location Description Status
0000:¢8:01.0/0:0:4:0 Advanced Function Disk R/W Protected
0000:¢8:01.0/0:0:5:0 Advanced Function Disk R/W Protected
0000:¢8:01.0/0:0:6:0 Advanced Function Disk R/W Protected

e=Exit g=Cancel r=Refresh  t=Toggle

Figure 4-22 IPR Config - Disk Configuration

Note: Disks that have been formatted for use by i5/0OS will have a format that is
unrecognizable to Linux (this is indicated by a R/W Protected status). Those disks will
have to reformatted using the process given here.

3. Press e (exit) to return to the main menu of the IPR configuration utility.
4. To format the disks for use in Linux, type 3 (Work with disk unit recovery) and press Enter.

5. On the Work with Disk Unit Recovery menu (Figure 4-23), type 3 (Initialize and format
disk) and press Enter.

Work with Disk Unit Recovery

Select one of the following:

Concurrent add device

Concurrent remove device

Initialize and format disk

RecTlaim IOA cache storage

Rebuild disk unit data

Force RAID Consistency Check

Work with resources containing cache battery packs

N OO AW N =
e e e e e e e

Selection:
e=Exit g=Cancel

Figure 4-23 IPRCOnfig - Work with Disk Unit Recovery
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6. A list of disks will be displayed as shown in Figure 4-24. Enter 1 (select) next to each disk
unit to be formatted (probably all of the disk units displayed) and then press Enter.

Select Disks for Initialize and Format

Type option, press Enter.
1=Select

OPT Name  PCI/SCSI Location Vendor  Product ID Status

0000:¢8:01.0/0:0:4:0 IBMAS400 XCPR036 R/W Protected
0000:¢8:01.0/0:0:5:0 IBMAS400 XCPRO36 R/W Protected
0000:¢8:01.0/0:0:6:0 IBMAS400 XCPR036 R/W Protected

e=Exit  g=Cancel t=Toggle

Figure 4-24 IPRConfig - Initialize and Format Disks

7. A prompt appears to confirm the format (Figure 4-25). Press ¢ to confirm the format.

Confirm Initialize and Format Disks

Press 'c' to confirm your choice for 1=Initialize and format.
g=Return to change your choice.

OPT Name PCI/SCSI Location Vendor  Product ID Status

1 0000:¢8:01.0/0:0:4:0 IBMAS400 XCPR036 R/W Protected
1 0000:¢8:01.0/0:0:5:0 IBMAS400 XCPRO36 R/W Protected
1 0000:¢8:01.0/0:0:6:0 IBMAS400 XCPR036 R/W Protected

c=Confirm  g=Cancel t=Toggle

Figure 4-25 IPRConfig - Confirm Disk Format

8. At this point the format will begin and a status screen will be displayed (Figure 4-26). The
amount of time the format takes is dependent on the number of disk units and the capacity
of each disk.

Initialize and Format Status

You selected to initialize and format a disk

5% Complete

Figure 4-26 IPRConfig - Disk Format Progress

9. Once the disk format is complete the Work with Disk Unit Recovery menu will be
redisplayed. Type e (exit).

10.To verify that the disk are now usable by Linux, type 6 (Work with disk configuration) on
the Power RAID Configuration Menu and press Enter.
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11.Note that the status of the disks now shows Zeroed which indicates that the disks are

formatted and ready for use by Linux as shown in Figure 4-27.

Change Disk Configuration

Type option, press Enter.
1=Change Disk Configuration

OPT Name  PCI/SCSI Location

0000:¢8:01.0/0:0:4:
0000:¢8:01.0/0:0:5:
0000:¢8:01.0/0:0:6:

e=Exit g=Cancel r=Refresh

o O o

Description

Advanced Function Disk
Advanced Function Disk
Advanced Function Disk

t=Toggle

Status

Zeroed
Zeroed
Zeroed

Figure 4-27 IPConfig - Disk Configuration

12.Type e to return to the Power RAID Configuration Utility menu.

4.2.3 Building the RAID Set

At this point, the disks are formatted and you can exit the IPRconfig utility and install Linux
using each disk drive as an individual unit that Linux file systems can be placed on. Typically,

most installations that use physical disk for Linux will build a RAID set across the disks to

facilitate data protection and improved I/O throughput.

Perform the following steps to establish a RAID set across the disks formatted in the previous

section:

1. In the Power RAID Configuration Utility menu, type 2 (Work with disk arrays) and press

Enter.
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2. From the Work with Disk Arrays menu shown in Figure 4-28, type 1 (Display disk array
status) to display any disk arrays that are currently configured against the storage
adapters allocated to the Linux partition.

Work with Disk Arrays

Select one of the following:

Display disk array status

Create a disk array

Delete a disk array

Add a device to a disk array

Format device for RAID function
Format device for JBOD function (512)
Create a hot spare

Delete a hot spare

Force RAID Consistency Check

O O NOOoT & WN -

Selection:

e=Exit g=Cancel

Figure 4-28 IPRConfig - Work with Disk Arrays

3. Notice that in the Display Disk Array Status screen shown in Figure 4-29, there are
currently no disk arrays configured. A disk array will be built through this process.

Display Disk Array Status

Type option, press Enter.
1=Display hardware resource information details

OPT Name  PCI/SCSI Location Description Status

No devices found

e=Exit  g=Cancel r=Refresh  t=Toggle

Figure 4-29 IPRConfig - Display Disk Array Status

4. Press e to exit the display and return to the Work with Disk Arrays menu.
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5. Type 2 (Create a disk array) and press Enter. The Create a Disk Array menu will be
displayed as shown in Figure 4-30.

Create a Disk Array
Select the adapter.

Type choice, press Enter.
l=create a disk array

OPT Name PCI/SCSI Location Vendor  Product ID Status

0000:¢8:01.0/0: IBM 5703001 Operational

e=Exit  g=Cancel t=Toggle

Figure 4-30 IPRConfig - Create a Disk Array

6. A list of storage adapters that can have Linux RAID sets built on them is displayed. Type 1
(Create a disk array) next to the storage adapter and press Enter.

7. The Select Disk Units for Disk Array menu is displayed as shown in Figure 4-31. This
display lists all the disks that are attached to the storage controller that have a format that
is known to Linux. Type a 1 (Select) next to each disk that you want in the RAID set
(probably all of the disks listed) and then press Enter.

Select Disk Units for Disk Array

Type option, press Enter.
1=Select

OPT Name  PCI/SCSI Location Vendor  Product ID Status

0000:¢8:01.0/0:0:4:0 IBMAS400 XCPRO36 Active
0000:¢8:01.0/0:0:5:0 IBMAS400 XCPRO36 Active
0000:¢8:01.0/0:0:6:0 IBMAS400 XCPR036 Active

e=Exit g=Cancel t=Toggle

Figure 4-31 IPRConfig - Select Disk Units for Disk Array
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8. A menu appears for specification of the parameters of the RAID set as shown in
Figure 4-32. Typically, these settings are left at the default. Once you have set the
parameters, press Enter.

Select Protection Level and Stripe Size

Default array configurations are shown. To change

setting hit "c" for options menu. Highlight desired
option then hit Enter

c=Change Setting

Protection Level . . . . . . . . . . .. : RAID 5
Stripe Size . . . . . . . ..o : 64 k
Queue Depth (default = 12). . . . . . . : 12

Press Enter to Continue

e=Exit g=Cancel

Figure 4-32 IPRConfig - RAID Set Parameters

9. A confirmation screen appears as shown in Figure 4-33 that lists the RAID controllers as
well as the selected disks. Review the devices listed and if correct, press Enter to confirm
the creation of the disk array.

Confirm Create Disk Array

Press Enter to continue.
g=Cancel to return and change your choice.

OPT Name  PCI/SCSI Location Vendor  Product ID Status
1 0000:¢8:01.0/0: 1BM 5703001 Operational
1 0000:¢8:01.0/0:0:4:0 IBMAS400 XCPR036 Active
1 0000:¢8:01.0/0:0:5:0 IBMAS400 XCPR036 Active
1 0000:¢8:01.0/0:0:6:0 IBMAS400 XCPR0O36 Active

g=Cancel t=Toggle

Figure 4-33 IPRConfig - Create Disk Array Confirmation Screen
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10.At this point, the system will build the RAID set and a status of progress will be displayed
as shown in Figure 4-34. The amount of time it takes to build the RAID set is dependent on
the number and capacity of the disks in the RAID set.

Create Disk Array Status
You selected to create a disk array
2% Complete

e=Exit  Return to menu, current operations will continue.

Figure 4-34 IPRConfig - Create Disk Array Status

11.0nce the build of the RAID set is complete the Work with Disk Arrays menu will be
re-displayed. Type 1 (Display disk array status) and press Enter to verify the build of the
disk array. Note that a disk array is now displayed as shown in Figure 4-35.

Display Disk Array Status

Type option, press Enter.
1=Display hardware resource information details

OPT Name PCI/SCSI Location Description Status

sdb 0000:¢c8:01.0/0:255:0:0 RAID 5 Disk Array Active
0000:¢c8:01.0/0:0:4:0 RAID 5 Array Member Active
0000:¢c8:01.0/0:0:5:0 RAID 5 Array Member Active
0000:¢c8:01.0/0:0:6:0 RAID 5 Array Member Active

e=Exit  g=Cancel r=Refresh  t=Toggle

Figure 4-35 IPRConfig - Display Disk Array Status

12.The sdb in the name column is the Linux device name given to the RAID set. This is the
device that the Linux installer will create and format file systems on. Press e (Exit) to
return to the Work with Disk Arrays menu.

13.Press e (Exit) to return to the Power RAID Configuration Utility.

14.Press e (Exit) to exit the Power Raid Configuration Utility and return to the rescue mode
prompt.
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Creating the network support

The method for establishing networking for a Linux partition will vary based upon whether the
partition has a physical or virtual network card configured. This chapter will present
information about the configuration of networking for Linux on the System i platform.
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5.1 Networking with physical interfaces

As discussed elsewhere in this book, direct attached (or native) network adapters can be
allocated to the logical partition (LPAR) and used by the Linux operating system.
Configuration of networking in such an environment is simply a case of providing the
necessary network parameters (TCP/IP address, subnet mask, gateway/router) during the
installation or post-installation via administration tools provided with the distribution.

5.2 Networking with virtual interfaces

This section provides the steps for configuring support in the i5/0S partition for exposing the
virtual LAN connections of the Linux partitions to an external network through a physical
network connection in the i5/0S partition.

There are a number of methods for making a Linux partition on a virtual local area network
(LAN) accessible to an external network including:

» Proxy Address Resolution Protocol (ARP)
» Network Address Translation (NAT)

5.2.1 Adding virtual Ethernet adapter to i5/0S partition

Regardless of which method is being used to forward traffic between a physical and virtual
network, a virtual LAN connection has to be established for the i5/0S partition that will be
forwarding the network traffic.

Note: These instructions are provided in the event that a virtual network adapter has not
previously been created for the i5/0S partition. If the adapter has been created, then you
can skip these steps.
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Adding virtual adapter to partition profile

1. From the HMC, right-click the partition profile and select Properties. The properties
window appears as shown in Figure 5-1. Click the Virtual /0 Adapters tab.

e
=] Logical Partition Profile Properties: Default @ itcbxasm-9406-520-10B8DAE EE

Server Serial
Server Serial

I | e | TR

Figure 5-1 Partition Profile Properties
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2. Click the Ethernet tab to display a list of the already configured Ethernet adapters as
shown in Figure 5-2.

[ Logical Partition Profile Properties: Default @ itclxasm-9406-520-10B8DAE M=% |

Virtual /0 Adapters |

% -- \firtual Ethernet adapters

Siot | Required Bridged VLA

| Createadapter.. | | Properties.. || Delste |

- Virtual Adapters

Slot Type | Maximum virtual adapters : 30

o Server Jerial Humber of virtual adapters : 2
1 Server Serial

ok || cancel || Hew |7

Figure 5-2 Virtual Ethernet Adapters

3. To create a new virtual Ethernet adapter, click Create adapter.

4. On the Virtual Ethernet Adapter properties page shown in Figure 5-3, leave the slot
number as provided and enter the Virtual LAN number that corresponds to the virtual LAN
that the i5/0S partition should have a connection to. This should be the same virtual LAN
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that the partitions that need to have their traffic forwarded to have a virtual LAN connection
configured for.

MR [ o J[ b 7]

Figure 5-3 Virtual Ethernet Adapter - Properties Page
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5. Once the fields have been completed, click OK.

At this point, the virtual Ethernet adapter has been created (in the partition profile) and the
partition profile page will be re-displayed a shown in Figure 5-4, reflecting the new adapter.

[ Logical Partition Profile Properties: Default @ itclxasm-9406-520-10B8DAE =Jo&d

Wirtual 'O Adapters [

Ethernet

#E -- Vfirtual Ethernet adapters
Slot | Reguired Bridged WLAR
7 O Mo 1
| Createadapter.. | | Properties...| | Delste |

- \firtual Adapters

Slot Type | Maximum virtual adapters : 30
o Setver Serial Number of virtual adapters : 3

1 Server Serial

2 Ethernet

ok || cancel || Hew |7

Figure 5-4 Partition Profile Properties - Virtual I/O Adapters
6. Click OK to complete the update to the partition profile.

Dynamic addition of the adapter to the i5/0S partition

Adding the adapter to the partition profile means that the next time the partition is activated

from the Hardware Management Console (HMC) it will have the newly-configured adapter. To

use the adapter now, it also needs to be added to the partition through the use of Dynamic

Logical Partitioning.

1. From the HMC, right-click the i5/OS partition (not the partition profile) and select Dynamic
Logical Partitioning — Virtual Adapter Resources — Add/Remove.

The Dynamic Logical Partitioning screen for virtual adapters appears as shown in
Figure 5-5.
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Server Se...
Server Se..

[ e | M

Figure 5-5 Dynamic Logical Partitioning - Virtual Adapters

2. Click the Ethernet tab and then click Create Adapter.
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3. Complete the fields of the Virtual Ethernet Adapter properties as shown in Figure 5-6 and
click OK.

R [ e J[ b 7]

Figure 5-6 Virtual Ethernet Adapter - Properties
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The Virtual Ethernet adapter is now displayed in the list of adapters for the partition as
shown in Figure 5-7.

<» Dynamic Logical Partitioning -- Virtual Adapters g@
[ wirtual 'O Adapters [ Advanced |
(88l | Ethernet [ Zerial |

% --\irtual Ethernet adapters
glot | Required | Bridged WLAN
7 O No 1
| Create adapter.. | | Propetties...| | Delste

- Mirtual Adapters

Slot | Type |

o Server Se... Mumber of virtual adapters : 3
1 Serer Se..

2 Ethernet

[ ok ]| cancel || Hew 7]

Figure 5-7 Dynamic Logical Partitioning - Virtual Adapters

4. Click OK to update the partition. At this point the adapter is added to the running partition
as shown in Figure 5-8.

==
| Status; Working...
Help

Figure 5-8 Dynamic Logical Partitioning - Working dialog box

5.2.2 Creating the Ethernet Line Description in i5/0S

Once the Virtual Ethernet adapter has been added to the i5/0S partition an Ethernet Line
Description will need to be created in i5/0S. A review of the communication hardware
resources will help to identify the resource for the line description.

1. From a 5250 session, issue the Work with Hardware Resources (WRKHDWRSC)
command to review the communication resources as shown in Example 5-1.
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Example 5-1 Work with Hardware Resources - command syntax

WRKHDWRSC *CMN

The above command will result in a display of the communication resources allocated to
the i5/0S system as shown in Figure 5-9.

152

Work with Communication Resources
System:  S10B8DAE
Type options, press Enter.
5=Work with configuration descriptions 7=Display resource detail
Opt Resource Type Status Text
CMBO1 2844 QOperational Combined function IOP
LIN14 2793 Operational Comm Adapter
CMN23 2793 Operational Comm Port
CMN24 2793 Operational Comm Port
LINOL 2849 Operational LAN Adapter
CMNO1 2849 Operational Ethernet Port
CMBO3 268C Operational Combined function IOP
LINO2 6B03 Operational Comm Adapter
CMNO2 6B03 Operational Comm Port
LINO3 6B03 Operational Comm Adapter
CMNO3 6B03 Operational Comm Port
LINO4 268C Operational LAN Adapter
CMN36 268C Operational Ethernet Port
CMB02 2844 Operational Combined function IOP
LIN15 2849 Operational LAN Adapter
More...
F3=Exit  F5=Refresh  F6=Print F12=Cancel

Figure 5-9 Work with Communication Resources

The virtual Ethernet adapter will be a CMNxx resource with a type of 268C.
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2. To identify the specific resource, use the display resource detail (7) option on resources
that meet the aforementioned criteria. The details for the selected resource will be
displayed as shown in Figure 5-10.

Display Resource Detail
System:  S10B8DAE

Resource name . . . . . .. : CMN36

Text . . . . . . o .00 : Ethernet Port
Type-model . . . . . . . . . ¢ 268C-001
Serial number . . . . . .. : 00-00000

Part number . . . . . . .. :

Location: U9406.520.10B8DAE-V1-C2-T1

Logical address:

SPD bus:

System bus 255
System board 0
System card 0

More...
Press Enter to continue.

F3=Exit F5=Refresh F6=Print F12=Cancel

Figure 5-10 Resource detail

The Location field indicates the mapping of the i5/0OS resource to the LPAR resource. In
this example, the V1 indicates the partition number (1) and the C2 indicates the slot
number (2) of the virtual Ethernet adapter.

3. Once the resource has been identified, the Ethernet line description can be created. Issue
the Create Line Description Ethernet (CRTLINETH) command and press F4 (as shown in
Example 5-2).

Example 5-2 Create Line Description (Ethernet) - syntax

CRTLINETH
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The Create Line Description definition screen appears as shown in Figure 5-11.

Create Line Desc (Ethernet) (CRTLINETH)

Type choices, press Enter.

Line description . . . . . . . . Name
Resource name . . . . . . . .. Name, *NWID, *NWSD

Bottom
F3=Exit F4=Prompt F5=Refresh  F10=Additional parameters Fl2=Cancel
F13=How to use this display F24=More keys

Figure 5-11 Create Line Description (Ethernet) definition screen

4. Enter a name of your choosing for the Line description field. It is recommended that the
name reflects that this is a virtual adapter as well as the virtual LAN number. As an
example, for a virtual LAN adapter on virtual LAN 1, a name like VRTETHO1 may be
appropriate.

5. Enter the communication resource (CMNXxx) identified as the resource that maps to the
virtual Ethernet adapter for the Resource name field.

6. Once you have completed the first two fields, press Enter to display additional fields as
shown in Figure 5-12.

Create Line Desc (Ethernet) (CRTLINETH)
Type choices, press Enter.
Line description . . . . . . . . > VRTETHO1 Name
Resource name . . . . . . . . . > CMN36 Name, *NWID, *NWSD
Online at IPL . . . . . . . . . *YES *YES, *NO
Vary on wait . . . . . . . . .. *NOWAIT *NOWAIT, 15-180 seconds
Local adapter address . . . . . *ADPT 020000000000-FEFFFFFFFFFF...
Exchange identifier . . . . . . *SYSGEN 05600000-056FFFFF, *SYSGEN
Ethernet standard . . . . . . . *ALL *ETHV2, *IEEE8023, *ALL
Line speed . . . . . . . . . .. 10M 10M, 100M, 1G, *AUTO
Duplex . . . v v v v v v v v . . *HALF *HALF, *FULL, *AUTO

Bottom

F3=Exit F4=Prompt F5=Refresh Fl0=Additional parameters F12=Cancel
F13=How to use this display F24=More keys

Figure 5-12 Create Line Description (Ethernet) definition screen - additional fields
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7. The setting of the Line speed field will be dependent on the line speed of the physical
interface. The line speed should be set to match the line speed of any associated physical
interface to avoid fragmentation of the network packets.

8. The setting of ‘Duplex’ is typically set to *FULL.

9. When you have completed the fields, press Enter.

10.Additional fields will be displayed. Press Enter again to complete the definition.
11.0nce the line description has been created, vary it on as shown in Example 5-3.

Example 5-3 VRYCFG command syntax
VRYCFG CFGOBJ(VRTETHO1) CFGTYPE(*LIN) STATUS(*ON)

5.2.3 Enabling datagram forwarding

For all three approaches (Proxy ARP, NAT, and TCP routing) the TCP/IP attribute datagram
forwarding should be enabled. Datagram forwarding allows network packets to be forwarded
between network interfaces on the system.

To ensure that datagram forwarding is enabled, issue the command shown in Example 5-4.

Example 5-4 CHGTCPA command syntax
CHGTCPA IPDTGFWD(*YES)

5.2.4 Proxy ARP

Proxy ARP is used to build a subnet within the overall network that the i5/0S partition’s
physical network interface is connected to. Essentially, i5/0S becomes a router for a subnet
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of an address that will be assigned to the virtual LAN. An example environment that will use
Proxy ARP is shown in Figure 5-13.

10.1.1.10 10.1.1.11

i5/0S Linux Linux2
PariD1 i ParID2§ Par D 3

T ) T 10.1.1.3

subnet mask :
255.255.255.0
10.1.1.12
Proxy 1 |
ARP . |
> _

Virtual LAN 1 addrs - 10.1.1.25-10.1.1.30
subnet mask 255.255.255.248

Figure 5-13 Proxy ARP example

In this example, a subnet is established that ranges from 10.1.1.24 to 10.1.1.31. This range of
addresses is assigned to the virtual LAN and is associated with an interface on the physical

LAN (in this case, 10.1.1.3) to act as the router for the subnet. The range of addresses for the
subnet is determined by an address in the network along with the subnet mask. There are a

number of rules that the subnet must meet:

»

»

The size of the subnet must be a power of 2.

The first address of the subnet cannot be assigned to a partition. The first address is the
network address.

The last address of the subnet cannot be assigned to partition. The last address is the
broadcast address.

The subnet must be contained wholly within the overall network that the associated i5/0S
physical network is attached to.

Highlights of the Proxy ARP environment are:

»

Traffic intended for partitions on the virtual LAN is routed to the i5/0S physical network
interface.

Traffic is then re-broadcast on the virtual LAN via the i5/0S connection on that LAN.

The Linux operating system running in the partition “sees” the network traffic just like in
any other network structure.

Domain Name System (DNS) entries point to the address on the virtual LAN.
Virtual LAN address range must be a subset of the physical LAN addresses.
The virtual LAN MTU (frame size) should be equal to or less than that of the physical LAN.
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Perform the following steps to set up the components in i5/0S to support Proxy ARP.

Note: These steps assume that the i5/0S partition and Linux partition have already been
defined with virtual Ethernet adapters on the same virtual LAN and that the Ethernet Line
description has been created and varied on.

Determining range of addresses to proxy

As indicated earlier, Proxy ARP is the establishment of a range of addresses that will be
associated with a single physical interface. A subnet calculator is a good tool to help
determine a range of addresses for the subnet. One example is the subnet calculator
available on the Web at:

http://www.wildpackets.com/products/free utilities/ipsubnetcalc/overview

Building on the example shown earlier, the subnet calculator can be used to establish the
range of addresses as shown in Figure 5-14.

IP Subnet Calculator g@

File Edit Calculator Options Help

}@ IP Subnet }

r:

Calculator . WildPackets

IPaddess| 10 . 1 . 1 . 30 d&
&ddress Info - Subnet Info |Subnetsx’Hosts CIDR I
[ Allow 1 Subnet Bit [ Uze Inverzed Mask

Subnet Bitz  Mazk Bits Subnet kask
[ =] [0 -] [EEZEECEEEEE -

kM ax Subnets tdaw Hozts Per Subnet
2097150 ~| |5 -

Subnet Bit Map [n=netwark ;z=zubnet:h=hozt)

Onnnnnnn sssessss ssssasss. sssszhhh

Subnet Host Address Range
10.1.1.25-10.1.1.30

Subnet 1D Subnet Broadcast
10.1.1.24 101131

L
Figure 5-14 Subnet Calculator

In this example, an address was specified that should fall within the range of addresses for
the subnet. Then the subnet mask was used to indicate the size of the subnet (that is,
255.255.255.248 indicates a subnet of 8 addresses.)

By specifying the above values, a subnet is defined with the following characteristics:

» Network Address 10.1.1.24
» Range of usable addresses 10.1.1.25-10.1.1.30
» Broadcast Address 10.1.1.31

Now that the subnet range has been defined, the next step is to create the TCP/IP interface
for i5/0S on the virtual LAN.
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Creating TCP/IP interface for virtual LAN adapter

After you have created the Ethernet Line Description and defined the subnet, you are ready to
define the TCP/IP interface for i5/0S on the virtual LAN by performing the following steps.

Note: Typically, i5/0S will be assigned the first usable address in the subnet.

1. Issue the Add TCP/IP Interface command to create the TCP/IP interface as shown in
Example 5-5.

Example 5-5 ADDTCPIFC syntax

ADDTCPIFC INTNETADR(‘10.1.1.25°) LIND(VRTETHO1) SUBNETMASK(‘255.255.255.248")
LCLIFC(®10.1.1.3%)

In Example 5-5:

— Value of INTNETADR is the address of the i5/0OS interface on the virtual LAN.
— Value for LIND is the name of the Ethernet Line Description for the virtual LAN.
— Value for SUBNETMASK is the size of the subnet.

— Value for LCLIFC is the address of the physical network interface in i5/0S that will
forward traffic to the virtual LAN.

You could also prompt the ADDTCPIFC command (that is, press F4) and complete the
fields shown in Figure 5-15.

Add TCP/IP Interface (ADDTCPIFC)

Type choices, press Enter.

Internet address . . . . . . . . 10.1.1.25
Line description . . . . . . . . VRTETHO1 Name, *LOOPBACK...
Subnet mask . . . . . . .. .. 255.255.255.248
Alias name . . . . . . . . . .. *NONE
Associated Tocal interface . . . 10.1.1.3
Type of service . . . . . . .. *NORMAL *MINDELAY, *MAXTHRPUT...
Maximum transmission unit . . . *LIND 576-16388, *LIND
Autostart . . . . . . . . . .. *YES *YES, *NO
PVC logical channel identifier 001-FFF
+ for more values
X.25 idle circuit timeout . . . 60 1-600
X.25 maximum virtual circuits . 64 0-64
X.25 DDN interface . . . . . . . *NO *YES, *NO
TRLAN bit sequencing . . . . . . *MSB *MSB, *LSB

Bottom
F3=Exit F4=Prompt F5=Refresh F12=Cancel F13=How to use this display
F24=More keys

Figure 5-15 Add TCP/IP interface
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2. Once the TCP/IP interface has been created it can be varied on with the Start TCP/IP
Interface command shown in Example 5-6.

Example 5-6 STRTCP syntax
STRTCPIFC INTNETADR(€10.1.1.25°)

Linux network attributes

The i5/08S setup to support Proxy ARP is now complete. When Linux is installed, the network
parameters will be configured as follows:

» TCP/IP address: an available address within the usable range of addresses for the
subnet

» Subnet mask: the size of the subnet (should be the same value as used for the TCP/IP
interface in i5/0S for the subnet)

» Router/Gateway: the address of the i5/0OS interface on the virtual LAN.

Figure 5-16 represents a completely defined Proxy ARP environment.

Virtual Network Physical Network
VLAN 2 10.1.1.x
10.1.1.x 255.255.255.0
255.255.255.248
1 |5/OS E ---------------- ’ 3
25 : Proxy ARP
2 Linux & 26

Figure 5-16 Proxy ARP - example

In the above example, a range of addresses (10.1.1.25 to 10.1.1.30) is assigned to the virtual
LAN. Additionally, the address for i5/0OS on the virtual LAN (10.1.1.25) is associated with the
i5/0S’s address on the physical LAN (10.1.1.3) which provides the forwarding of traffic
between the virtual and physical network.

SUSE Linux Enterprise 10

As indicated above, configuration of networking can be accomplished during the installation
process and this method is documented in Chapter 6, “Linux installation” on page 177. If you
have to set or modify the network settings after the installation, you can use the yast tool.

1. In Linux, start the YaST Control Center as shown in Example 5-7 and Figure 5-17.

Example 5-7 Starting the yast tool

yast
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Y¥aST Control Center

Software DSL
Hardware ISDN
System Modem

Hetwork Services

Novell Apphrmor
Security and Users
Miscellaneous

[Help]

Figure 5-17 YaST Control Center

2. Use the arrow keys to select Network Devices — Network Card and then press Enter as
shown in Figure 5-18.

Network Setup Method
Use HetworkManager|
[to have a desktap
applet manage
connections for all
interfaces. It is
well-suited to
awitching among
wired and multiple Network Setup Method
wireless networks. { } User Controlled with NetworkManager
TUse the (x) Traditional Method with ifup
Traditional Method
with ifup if you do
not run a desktop
lenvironment {(GHOME
lor EDE} or need to
use multiple
interfaces at once.

Figure 5-18 Network Setup Method

160 Implementing POWER Linux on IBM System i Platform



3. Inthe Network Setup Method screen, leave the Network Setup Method set at Traditional
Method with ifup and press the Enter key as shown in Figure 5-19.

Network Card Configuration Overview

Hetwork Card
jOverview Hame IP Address
iObtain an overview IEM Virtual Ethernet card 0|9.5.110.75
lIof installed networ
cards. hdditionally,
jedit their
configquration.
Adding a Hetwork
jCard:
Press Zdd to
configure a new
network card
manually.
Editing or
[Deleting:
IChoose a network
card to change or
remove. Then press [Add] [Edit] [Delete]
Edit or Delete as

[Back]

Figure 5-19 Network Card Configuration Overview

The Network Card Configuration Overview shows the network adapters that are detected
in the system.

4. Press the Tab key until [Edit] is highlighted and then press Enter as shown in
Figure 5-20.

NHetwork Address Setup
You can select [General] [=> Address]
ldynamic address
assignment if you Device Type Caonfiguration Name
hawve a DHCP server Ethernetggv «<:0e:abd:00:30: v
running on your { ¥ BAutomatic Address Setup (via DHCE)
local network. {x) Static Address Setup

Alsco select this

if you do not have a)
static IP address

IP Address

massigned by the
system administrator
lor your cable or DSL
[provider.

Hetwork addresses
are then obtained
automatically from
[the server.

Otherwise, networ
addresses must be

Subnet Mask
255.255.255.248

Detailed Settings
[Hostname and Name Server]
[ Routing 1
[ Advanced. .. v]

[Hext]

Figure 5-20 Network Address Setup

The Network Address Setup window shows the current settings for the network adapter.

5. Press the Tab key to position the cursor in the appropriate fields for the parameters and
enter values to match the desired network settings.
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6. To set the route/gateway, press the Tab key until [Routing] is highlighted and then press
Enter as shown in Figure 5-21.

Routing Configuration

The routing can be
set up in this Default Gateway
idialog. The Defaultc
IGateway matches
levery possible
ldestination, but [ 1 Expert Configuration
poorly. If any othe
lentry exists that DestinatimnlGatewaylﬂetmﬂsklDevicelopti
matches the require
address, it is used
instead of the
jdefault route. The
idea of the default [Add] [Edit] [Delete]
route iz simply to
lenable you to sSay
Tand everything else| [ 1 Enable IP Forwarding
zhould go here.®
Enable IF
Forwarding if the

Figure 5-21 Routing Configuration

The Route Configuration window shows the current router settings.

7. Press the Tab key to position the cursor in the Default Gateway field and set it to the
appropriate value.

8. Press the Tab key until 0K is highlighted and then press Enter.

9. In the Network Address Setup screen, press the Tab key until [Next] is highlighted and
then press Enter.

10.In the Network Card Configuration Overview screen, press the Tab key until [Next] is
highlighted and then press Enter.

At this point the configuration settings are saved and the network adapters are restarted
with the new settings.

11.Back on the YaST Control Center screen, press the Tab key until [Quit] is highlighted
and then press Enter.

RedHat Enterprise Linux 4

As indicated before, configuration of networking can be accomplished during the installation
process and this method is documented in the Chapter 6, “Linux installation” on page 177.
Perform the following steps:

1. In Linux, start the text version of the network configuration program as shown in
Example 5-8 and Figure 5-22.

Example 5-8 Start the network configuration program

system-config-network-tui
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+————+ Hetwork Configuration +----+
| |
| What do wyou want to configure? |
| Ethernet |
| Modem |
| ISDH |
| |
| |
| +-—-——————— + +————— + |
| | Configure | | Exit |

| +-—-——————— + +————— + |
| |
| |
+ __________________________________

<Tab>/<alt-Tab> between elements | <Space> selects <F12> next screen

Figure 5-22 Network Configuration

2. In the Network Configuration screen, use the arrow key to position the cursor on Ethernet.

3. Press the Tab key until the cursor is positioned over [Configure] and press Enter as
shown in Figure 5-23.

————————— Ethernet Configuration +---——-—--——+%
|
|
| Hame eth0
| Device ethl
| U=se DHCP [ 1
Static IF 9.5.110.7&
Netmask 255.255.255.248

Default gateway IP 9.5.110.73

T+ Fo—————— +
| Ok | | Cancel |
+——+ +——————— +
|
+———————————— +
<Tab>»/<klt-Tab>» between elements | <«5Space> selects | <«Fl32> next screen

Figure 5-23 Ethernet Configuration

4. In the Ethernet Configuration screen, use the Tab key to position the cursor in the various
parameter fields and enter the appropriate values.

5. Once the network parameter values are complete, press Tab until the cursor is positioned
over [0k] and press Enter.
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6. In the Network Configuration screen, press the Tab key until the cursor is positioned over
[Exit] and press Enter.

7. At this point, the network settings have been saved. You can use the system startup script
for network to restart the network stack with the new settings as shown in Example 5-9.

Example 5-9 Restarting the network stack

service network restart

5.2.5 Network Address Translation
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Network Address Translation (NAT) is used to map a public address to a private address.
With NAT, a private network is established between the Linux and i5/0S partitions and a
mapping of public to private address is established. Figure 5-24 shows an example
environment that will use NAT.

i5/0S Linux Linux2
PariD1 i ParlD2 { PariD3

10.1.1.10 10.1.1.11
10.1.1.3

u a 10.1.1.101

T T 10.1.1.154

subnet mask
255.255.255.0
101112
Public Private i i
Map 10.1.1.101 <-> 172.168.1.2 ' I

Map 10.1.1.154 <-> 172.168.1.3

Virtual LAN 1 addrs — 172.168.1.1 — 172.168.1.254
subnet mask 255.255.255.0

Figure 5-24 Network Address Translation example

In this example, the Linux partitions are assigned public address (10.1.101 and 10.1.154)
which are mapped to private address (172.168.1.2 and 172.168.1.3) through the NAT support
within i5/08.

Note: The i5/0S partition’s virtual LAN interface will be assigned an address within the
private network range (normally the first usable address), however, the address will not be
mapped to a public address.

Highlights of the NAT environment can be summarized as follows:
» Addresses for each of the LPARs are defined in the NATing (that is, i5/0S) partition.
This address becomes an additional address on the physical adapter.
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» Static NAT rules are defined to map the public (physical) address to the private (virtual
LAN) address.

» DNS entries will point to the public (physical) addresses.

» The physical network adapter replies to the network request.

» The IP address in the IP header is rewritten (mangled) to reflect the private address.

» The routing table is checked and the network traffic is forwarded to the destination.

» Output traffic from the private LAN is routed through the NATing (that is, i5/0S) partition.

The following sections describe the setup of the components in i5/0S to support NAT.

Note: These steps assume that the i5/0S partition and Linux partition have already been
defined with virtual ethernet adapters on the same virtual LAN. Additionally, these steps
assume that the Ethernet Line Description for i5/0S’s virtual LAN connection has been
created and varied on and that the TCP/IP attribute Datagram Forwarding has been
enabled.

Creating TCP/IP interface for i5/0S on virtual LAN

A TCP/IP interface needs to be created for the i5/0S partition on the virtual LAN. This is the
interface that will be used to forward traffic between the virtual and physical networks. Four
aspects of this TCP/IP interface to keep in mind:

» The TCP/IP address assigned to the interface needs to be one of the addresses in the
private network. Typically the address assigned will be the first usable address in the
private network.

» Unlike the private addresses for the Linux partitions, the private address assigned to the
i5/0S partition will not be mapped to a public address.

» The i5/0OS address on the virtual LAN will be used by the Linux partitions as their
router/gateway for the Linux operating system network configuration.

» The TCP/IP interface on the virtual LAN will be associated with the TCP/IP interface on
the physical LAN.

1. Issue the Add TCP/IP Interface command to create the TCP/IP interface as shown in
Example 5-10.
Example 5-10 ADDTCPIFC command syntax

ADDTCPIFC INTNETADR(‘172.168.1.1%) LIND(VRTETHO1l) SUBNETMASK(‘255.255.255.0")
LCLIFC(®10.1.1.3%)

In Example 5-10:

— Value of INETADR is the address of the i5/0S interface on the virtual LAN.

— Value for LIND is the name of the Ethernet Line Description on the virtual LAN.
— Value for SUBNETMASK is the size of the subnet.

— Value for LCLIFC is the address of the physical network interface in i5/0S that will
forward traffic to the virtual LAN.

2. Once the TCP/IP interface has been created it can be varied on with the Start TCP/IP
Interface command as shown in Example 5-11.

Example 5-11 STRTCPIFC command syntax

STRTCPIFC INTNETADR(€172.168.1.1°)
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Creating TCP/IP interfaces for public addresses

Each partition that will have their network traffic NATed requires a TCP/IP interface created
for its public address against the i5/0S physical Ethernet Line Description that will handle the
network traffic. To create TCP/IP interfaces for public addresses, perform the following steps:

1. For each public address, use the Add TCP/IP Interface command to create the TCP/IP
interface as shown in Example 5-12.

Example 5-12 ADDTCPIFC syntax

ADDTCPIFC INETADR(€10.1.1.101°) LIND(ETHLINCO5) SUBNETMASK(‘255.255.255.0")

In Example 5-12:
— The value for INETADR is the public TCP/IP address for the partition.

— The value for LIND is the name of the Ethernet Line Description that will handle the
network traffic for the partition.

— The value for SUBNETMASK is the subnet mask of the public network.
2. Once the TCP/IP interface has been created, start it as shown in Example 5-13.

Example 5-13 STRTCPIFC command syntax

STRTCPIFC INETADR(€10.1.1.101°)

Note: The above steps should be completed for each public address that will be NATed.

Creating NAT rules

The NAT rules (the rules used to translate the private addresses to public addresses and the
public address to the private addresses) are created through the iSeries Navigator interface
in the following steps:

1. The rules are created through use of the Rules Editor feature of iSeries Navigator.
Navigate to the Network — IP Policies section of iSeries Navigator and then right-click
Packet Rules and select Rules Editor.

2. In the welcome screen shown in Figure 5-25, select Create a new packet rules file and
then click OK.

Welcome - Packet Rules Configuration - 10.1.1.3

Welcome to the Packet Rules editor. What do you want to do?

Create a new packet rules file

" Qpen an existing packet rules file
" Open the provided sample 13P file

" Open the provided sample XML file

[+ Show this window again

Ok

Figure 5-25 Packet Rules Configuration - Welcome Screen
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3. Inthe Getting Started window shown in Figure 5-26, select OK to display the Packet Rules
Editor window shown in Figure 5-27.

Getting Started g|

Staterments can be added to the file by
- typing and using copy and paste

- using the Insert and Wizard menus

Context menus are availahle by right-clicking:
- on statements in the file
- an the background ofthe file

- anthe message area atthe bottam of the editor

[+ Shov this window agaire

Ok

Figure 5-26 Packet Rules Editor - Getting Started

{72 Packet Rules Editor - 10.1.1.3

File Edit Inzert Wizards ‘Window Help

NeEHG = s B2R AP

Figure 5-27 Packet Rules Editor

4. From the Packet Rules Editor select Wizards from the menu bar and then select Address
Translation.
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5. In the Address Translation Wizard Welcome screen shown in Figure 5-28, click Next.

Address Translation Wizard - Welcome r5_<|
Wiielcome to the address translation wizard, The abject of this wizard is to allow you to
generate and inser a set of either map or hide packet rules staterments. Ifyou choose the
map aptian, vauwill magp an internal address to an external address over a selected
interface on the server. This form of address translation is al=o known a5 "static address
translation”. Ifyou choose the hide option, yau will hide a set of internal addresses behind

a selected public interface address on the server. This form of address translation is
cammonly known a5 "IP address masquerading”.

12, 5.01

In arder to complete the map address translation, you will need to know the internal
address and external address towhich it is mapped, as well as the physical line over
wwhich this translation takes place.

In order to complete the hide address translation, you will need to know the set of
addresses thatvouwant to hide, and the interface address behind which you want to hide
therm.

The last page of this wizard will show you the list of statements that will be added to your
file when you click Finish, Mothing will actually change inyaur file until yau click finish.

To cancel at any time, click Cancel.

« *Nex‘c v ‘ xoancel ‘ ? H

Figure 5-28 Address Translation Wizard - Welcome screen
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6. For Network Address Translation, select Map address translation on the Address
Translation Selection screen shown in Figure 5-29 and click Next.

Address Translation Selection

12

.01

What type of address translation do you want to uge?

+ Map address translation

" Hide address translation

ﬁ Back

) Hext

x]

?

‘ XCanceI ‘ ?Help

Figure 5-29 Address translation selection
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7. In the Private Address screen shown in Figure 5-30, enter the IP address on the virtual
LAN for the Linux partition. Once the IP address as been specified, click Next.

Private Address g|
The private address is the address thatwauld only be known within your internal network,
12 5.01
Withat private address doyou wantto map?
IF address: 172.168.1.2
« Back * Mext |/ ‘ x Cancel ‘ ? Help  |?

Figure 5-30 Packet Rules Editor - Private Address
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8. In the Public Address screen shown in Figure 5-31, enter the IP address that systems
outside of the virtual LAN will use to access the Linux partition (that is, the partitions public
address). Once the IP address has been specified, click Next.

Public Address X

The public address is the address that systems in the public netwark will uze to send data
to the systern that you entered the private address for on the previous page. This public
12 501 address must be routable inthe public netwark such that this iSeries will get the traffic.

Withat public address do you want to map the private address tay

IP address: |1|:|,1,1,1D1|

i

ﬁ Back *Nex‘c / ‘ x Cancel ‘ ? Help

Figure 5-31 Packet Rules Editor - public address

Chapter 5. Creating the network support 171



9. Inthe Line screen shown in Figure 5-32, select the interface that the traffic will be seen on.
The interface is the i5/0S line description for the physical network interface that is
connected to the external LAN. Once the interface has been selected, click Next.

Line g|
Crver wihat line will this address map take place?
12, o Line: [ETHLINGDS ~]
4 Back mp hext / ‘ X cancel ‘ D e |2

Figure 5-32 Packet Rules Editor - line selection
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10.Finally, a summary screen appears as shown in Figure 5-33. Select Finish to generate the

3

rules.
Summary
Click Finish to add the fallowing packet rules for the address translation.
12. 5.01 Private address: 17216312

Fublic address: 10.1.1.101
Ling: ETHLINCOS

The following statements will be generated:
ADDRESS MAPPRIMATET IP=1721681.2
ADDRESS MAPPUBLICT IP=101.1.101

4 Back ‘ [ ‘ ¢ Finisn

MAP MAPPRIVATE! TO MAPPUBLICT LIME = ETHLINCOS

xoancel ‘ ?

Figure 5-33 Packet Rules Editor - summary

Note: Remember to create an address translation rule for each public address that

needs to be translated to a private address.

11.0nce the rules have been generated, they will be displayed in the Packet Rules Editor
window. Prior to activation and usage of the rules they need to be saved. To save the

rules, select File from the menu bar and then select Save As.
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12.In the Save File window shown in Figure 5-34, specify a file name for the packet rules.
Ensure that the Type is left as I3P files and click Save.

Directory File Save

Services.idp Cancel

Samples

i110.1.1.3ra1BMUserData/OS400TCRIPIPacketRules

File name |natru|es
Type [13P files |
|Ready

Figure 5-34 Packet Rules Editor - save file

13.To activate the newly-created rules, select File from the menu bar and then select
Activate Rules.
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14.1n the Activate Packet Rules window shown in Figure 5-35, leave the selections at the
defaults and click OK. As a point of reference, here are the correct settings:

— Packet rules files: activate both VPN-generated rules and selected file.
— File name: name of NAT rules just saved.
— Interface: activate these rules on all interfaces and all point-to-point identifiers.

Activate Packet Rules - 10.1.1.3

Packet rules files

" &ctivate only the YPMN generated rules

" Activate only the selected file

&+ Activate hoth the WPR generated rules and selected file

File narme:

IQIBMAserDatafOS400TCPIPIPacketRules/natrules 13F

Interface

" Activate these rules on the following interface

| -]

| [

&+ Activate these rules on all interfaces and all point-to-point filter identifiers

Ok Cancel ‘ Help ?

Figure 5-35 Activate packet rules

15.A message indicating that the rules have been activated will be displayed at the bottom of
the Packet Rules Editor window.

Linux network settings

All that is left is to configure networking for the Linux partition. The tools used to configure
networking in Linux vary based on the tool set available within the Linux distribution, however,
the actual settings will be the same. The network parameters within Linux should be set as
follows:

— TCP/IP address: The network address for the Linux partition on the virtual LAN. This is
the address assigned as the “private” address in the NAT rules.

— Subnet mask: The subnet mask assigned to the virtual LAN (typically set to
255.255.255.0). This is the same subnet mask assigned to the i5/0S’s interface on the
virtual LAN.

— Router/Gateway: The address of the i5/0S partition’s virtual LAN connection.
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Figure 5-36 represents a completely defined NAT environment.

Virtual Network Physical Network
VLAN 1 10.1.1x
172.168.1. 255.255.255.0
255.255.255.0
1 15/0S 3
A e 101
, 154
2 Linux1 & 2 W <----4 NAT
3 |unwa O 3

Figure 5-36 NAT - example

In Figure 5-36, a range of addresses (172.168.1.1 to 172.168.1.254) has been assigned to
the virtual LAN and public addresses (10.1.1.101 and 10.1.1.154) for the partitions have been
assigned to the i5/0S physical interface. Additionally, NAT rules have been established that
translate the public (physical network) addresses to the private (virtual network) addresses.

5.2.6 Other approaches
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In addition to Network Address Translation and Proxy ARP via i5/OS, there are other
alternatives to exporting partitions connected to a virtual LAN to external network traffic.
While not covered in detail in this book, these methods include:

» Proxy ARP via Linux
» Direct routing

Proxy ARP via Linux involves a Linux partition with both a physical network connection as
well as a virtual network connection to other Linux partitions. This method involves the
establishment of direct routing statements to the IP addresses of the partitions on the virtual
LAN and like Proxy ARP in i5/0S, the Linux partition acting as the proxy responds to the IP
addresses for the Linux partitions and makes the resulting traffic available on the virtual LAN.

Direct routing involves making configuration changes to the routers that the System i platform
is connected to. In this method, route statements are configured in the physical router that
directs traffic for the virtual LAN IP addresses to the i5/0S interface on the physical LAN. Like
the Proxy ARP solutions, the DNS entries in the network will point to the addresses on the
virtual LAN. When traffic for one of the IP addresses on the virtual LAN is seen by the
physical router, it consults its route table for the destination and then forwards the traffic to
that destination (in this case the i5/0S physical network adapter). Outbound traffic (that is,
traffic going out from the partitions on the virtual LAN) direct their traffic to the i5/0OS partition
on the virtual LAN (the same way they do for the Proxy ARP and NAT solutions).
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Linux installation

This chapter provides general information about the installation of the Novell / SUSE Linux
distribution as well as the Red Hat Linux distribution. Information in this chapter includes
accessing the Linux console, basic installation steps, as well as post-installation of Linux on

POWER utilities.

Note: This chapter is not intended to supersede information in the distributor provided
documentation and you are advised to refer to the documentation provided with the
distribution for the latest installation information.
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6.1 Console access

This section provides the information about console option for Linux partition.

6.1.1 Console access via the Hardware Management Console

The Linux console can be accessed through the Hardware Management Console (HMC). To
access the console from the HMC (or WebSM), right-click the Linux partition and select Open
Terminal Window as shown in Figure 6-1.

=% Web-based System Manager - /home/hscroot/WebSM. pref: /Management Environment/itclxhme.rchland.ibm.com/s.... E| [E|rz|

Console  ServerManagement Selected View Window Help e
E=EQ@ 0| v E'% BN EEH
Mavigation Area : Server and Partition: Server Management
Q Management Enviranment MNarme |State Operator Panel Value “
= [ telhme.rchiandibm.cofi| = [ itelasm-9406-520-10B8DAE Operating
=[] Server and Partition = ER Partitions
|:| Frame Managené O isos Running ooooooan
|] Server Manage & 2 Linux . e SuUSE Linux
[ Utilization Data I Ry Systen F L AoPEEs
. : Create »
:formatlon Center 4 Dyharnic Logical Patitioning »
W5 System Plans Vittual 1O »

[ Licensed Internal
] HMC Management |
] Senice Applications| :

Cpen Terminal YWindow
Close Terminal Connection[%
Restart Fartition

Shut Down Partition

Save

Add Managed System(s)

— e ]
Eﬁaw Objects shown 0 Hidden. F Objects selected. Fscruut - itckzhmc

Figure 6-1 HMC - Open terminal window

A VTerm window will be displayed that you can use to interact with the Linux operating
system.

6.1.2 Console access via i5/0S

In addition to access the Linux console through the HMC, the console can also be accessed

through a TCP/IP enabled application running in i5/0S. Access to the Linux console through
this i5/0S application requires the following:

» A Virtual Serial Client adapter in the i5/0S partition that points to the Virtual Serial Server
adapter in slot 0 of the Linux partition

» A DST user ID with authority to access the console
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Creating virtual serial adapter connection

Just like with the virtual SCSI server adapter created earlier in the i5/0S partition, the virtual
Serial client adapter has to be created twice, once in the profile of the i5/0S partition and
once dynamically in the running state of the partition by performing the following steps:

1. From the HMC, right-click the partition profile for the i5/0S partition and select Properties.

2. From the Profile Properties window as shown in Figure 6-2, select the Virtual I/O Adapters
tab.

B Logical Partition Profile Properties: Default @ itclxasm-9406-520-10B8DAE

FTagged I]6] rVinuaI 0 Adapters rOptiCDnnect rPowerCDntrolling rSeﬂings |
General r Memaory r Frocessars r Fhysical 0 |

E Partition Profile Properties

Profile name: Default
Partition name: V5R4
Partition ID: ¥

Partition emvironment : i5/05

System name: itclzasm-9406-520-10B8DAE

ok || cancal || Hew |2

Figure 6-2 Partition profile properties
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3. Once the virtual adapters are displayed, click the Serial tab as shown in Figure 6-3.

B Logical Partition Profile Properties: Default @ itclxasm-9406-520-10B8DAE

[ Wirtual /0 Adapters |

SCsl
@ -- Virtual SCSI adapters
Type | Slot | Reguired | Remote Partition | Remote Slot
Server SCSI 3 [ InstallSvr(2) 3
Server 3C31 5 [ SLES10{3) 3
| Create server adapter... | | Create client adapter | | Froperties... | | Delete |

-- Virtual Adapters

Slot

Type | Maxzimum virtual adapters : a0

i

(oS U

Server Serial Number of virtual adapters : 7
Server Serial

Ethernet

Server SCSI
Client Serial
Server SCSI
Client Serial

[ ok || cancet || Hew |7

Figure 6-3 Partition Profile Properties - Virtual Adapters

4. Once the Serial tab has been selected, click Create client adapter.

5. Complete the fields on the Client Adapter Properties window as shown in Figure 6-4 as
follows:

a.

Client Slot: Assigned by the system as the next available (unused) slot number.
Typically, this value will be left as provided.

Server partition: Select the name of the Linux partition from the drop-down list.

Server partition slot: Leave as the default value of 0 which is the first virtual Serial
Server adapter in the Linux partition.
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B8 Virtual Serial -- Client Adapter, Properties

Client slot : * 7

Connection settings

Server partition : |Linuxf4‘) | v

Server partition slot : 1]

| ok || cancel || Hew |2

Figure 6-4 Virtual Serial - Client Adapter Properties

6. Click OK on the Adapter Properties window and then click OK on the Partition Profile
Properties window.

7. To add the adapter to the running state of the partition, in the HMC, right-click the i5/0S
partition (not the partition profile) and select Dynamic Logical Partitioning — Virtual
Adapter Resources — Add / Remove.

8. On the Dynamic Logical Partitioning - Virtual Adapters window (Figure 6-5), select the
Serial tab, and then click Create client adapter.

B Dynamic Logical Partitioning -- ¥irtual Adapters @@
[ Wirtual IO Adapters | Advanced |
SCS| ial |
-- Virtual SCSI adapters
Type | Slot | Required | Remaote Partition | Femote Slot
Semer SCEl 3 - InstallSwri2) 3
Server SCEI 5 [ SLES10(3) 3
Create server adapter.. | rCreate client adapter... | | Delete |
-- Virtual Adapters
Slot |Type | Maximum virtual adapters :
0 Server Se.. Humber of virtual adapters : 7
1 Semer Se..
2 Ethernet
3 Semer 5C..
4 Client Ser...
a Semer 5C..
4 Client Ser...

[ ok || cancel || Hew |7

Figure 6-5 Dynamic Logical Partitioning - Virtual Adapters
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9. Complete the fields of the Client Adapter Properties window to match those created above
in the partition profile.

10.0nce the adapter probates have been defined, click OK on the adapter properties window
and then click OK on the Virtual Adapters window.

The documenting of the logical partition definition should be updated to include the
addition of the Serial Client adapter in the i5/0S partition and the connection of that
adapter to the Serial Server adapter in the Linux partition (Figure 6-6).

LPAR 2: InstallSvr LPAR __: V5R4 # of slots 50 LPAR 3: SLES10
Virtual Virtual Virtual
Card Slot  Adapter Type Card Slot  Adapter Type Card Slot  Adapter Type

l 0 Server Serial

0 Server Serial

0 Server Serial

1 Server Serial 1 Server Serial

2

2 Ethernet VPIDL l 2

3 Server SCSI

|
| 1 Server Serial
|
|

I I

3 Client SCSI { 3 Client SCSI

|
|
|
|
4 Client Serial —I
Server SCST }

(€]

Client Serial

7 Client Serial 4'— LPAR 4: Linux
|

8 Server SCSI Virtual
Card Slot Adapter Type

N

‘I 0 Server Serial

1 Server Serial

2 Client SCSI

3 Ethernet VPID 1

Virtual Ethernet LAN 1

Figure 6-6 Logical Partition - Virtual Adapter Definitions

Note the addition of the Client Serial adapter to the i5/0S partition in Slot 7 and the
mapping of that adapter to the Server Serial adapter in slot 0 of the Linux partition.

Setting DST user ID permissions

Once the i5/0S partition has been updated to have a serial connection to the Linux partition,
you have to create a DST user ID with the requisition privileges to be able to access the
virtual console.

Use the following steps to create the Dedicated System Service Tools user with the correct
authorities:

1. DST users are created through System Service Tools. Type the STRSST command to
start System Service Tools. When the System Service Tools menu is displayed, select
option 8 with service tools user IDs and Devices.

2. When the Work with Service Tools User IDs and Devices menu is displayed, select option
1 (Service Tools user IDs).
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3. When the Work with Service Tools User IDs window is displayed as shown in Figure 6-7,
enter option 1 to create a new user and enter the user name in the User ID field.

=1 Sassion A - [24 x BO]

File Edit %ew Communication Actions Window Help

1=Create
4=Display
7=Change privileges

F3=Exit F5=Refresh

Work with Service Tools User IDs

Type option, press Enter.

2=Change password
5=Enable
8=Change description

Opt User ID Description

1 LINUXCON_

- QSECOFR QSECOFR
QSRV QSRV

11111111 11111111
22222222 22222222

F12=Cancel

EIBX

System: G10B8DARE

3=Delete
B6=Disable

Status

Enabled
Enabled
Enabled
Enabled

IE e

Mid

09/015

Figure 6-7 Work with Service Tools IDs
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4. Press Enter. The Create Service Tools User ID window is displayed as shown in

Figure 6-8.
=1 Session 4 - [24 x BO] EEx
File Edit Wiew Communication Actions Window Help
Create Service Tools User ID
System: G10B8DARE
Service tools user ID name . . . . . . . : LINUXCON

Type choices, press Enter
Password

Allow ID access before

storage management recovery . . . . . . . _ l=Yes, 2=No
Set password to expire . . . . . . . . . 2 1=Yes, 2=No
Description . User ID for Linux Virtual Console

Access

ﬂjl a Ml 13/009

Figure 6-8 Create Service Tools User ID

F3=Exit F5=Change privilege Fl12=Cancel

In Figure 6-8:

— Password: This is the password that you will need to enter to use this Service Tools
User ID.

— Allow ID access before storage management recovery: Indicates if the user ID should
be available prior to completion of the storage management recovery on an IPL of the
system. Since this User ID will be used to access the Linux console it can either be set
to 2 (No) or left blank.

— Set password to expire: Typically left at the default value of 2 (No).
— Description: A description of the usage of the User ID.

5. Press Enter to complete the DST user definition.
6. After you create the DST user, modify the authorities for the user to include the remote

panel key authority.

. On the Work with Service Tools User IDs, select option 7 (Change Privileges) for the user

just created.

. On the change Service Tools User Privileges shown in Figure 6-9, typically for a User ID

that is just going to be used to access the console, the following three privileges are
granted:

— System partitions - operations
— System partitions - administration
— Partition remote panel key
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File Edt Wiew Communication Ackions Window Help

Type option, press Enter.
1=Revoke 2=Grant

Change Service Tools User Privileges

Service tools user ID name . . . . . . . . ! LINUXCON

System: G10B8DAE

@a Ml

Option Functions Status

_ Disk units - operations Revoked

_ Disk units - administration Revoked

_ Disk units - read only Revoked

2 System partitions - operations Revoked

2 System partitions - administration Revoked

2 Partition remote panel key Revoked

= Operator panel functions Revoked

_ Operating system initial program load (IPL) Revoked

_ Install Revoked

_ Performance data collector Granted

_ Hardware service manager Revoked

_ Display/Alter/Dump Revoked

_ Main storage dump Granted

More. ..
F3=Exit F5=Reset F9=Defaults Fl2=Cancel
15/004

Figure 6-9 Change Service Tools User Privileges

9. After the required authority has been granted, press Enter.

10.Press the F3 key to exit the Change Service Tools User Privileges menu.

11.Press the F3 key to exit the Work with Service Tools User IDs menu.

12.Press the F3 key to exit the Work with Service Tools User IDs and Devices menu.

13.Press the F3 key to exit the System Service Tools menu.

14.When prompted to confirm the exit of System Service Tools, press Enter.

Accessing the console

Prior to stating the Network Server, access to the virtual console needs to be achieved so that
messages generated by the installer can be viewed. To accomplish this:

1. Use a telnet client, such as the Windows telnet client or the PuTTY client, and access port
2301 of the i5/0S hosting partition. As an example, if the IP address of the hosting i5/0S
partition is 192.168.10.10, then access to the virtual console is accomplished by entering

the telnet 192.168.10.10 2301 command.
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2. Alist of Linux partitions is provided (Figure 6-10), enter the number of the partition to
connect to and press Enter.

0S/400 Guest Partition Consoles
2: InstallSvr(V7-C4/C2-C0)

3: SLES10 (V7-C6/V3-C0)

4: Linux(V7-C7/V4-C0)

Enter the console partition number:

Figure 6-10 Virtual Console - Partition Selection

Note: If the System i platform has Windows Integration (IXS or IXA, or both) devices,
then a menu will be displayed prompting you to select whether to attach to a Windows
Integration devices or a guest partition. In that case, specify Guest Partition at which
point the above menu will be displayed.

The information in the parenthesis () following the partition name indicates the Serial
adapter pairing. The first item indicates the partition number (V#) and the slot number
(C#) of the Server Serial adapter (the adapter in the i5/0S partition), while the second
item indicates the partition number and slot number of the associated Client Serial
adapter in the Linux partition.

3. When prompted for the i5/0S service tools user ID (as shown in Figure 6-11), type the
DST user that was created for virtual console access.

Linux: Enter 0S/400 service tools userid:

Figure 6-11 Virtual Console - User ID Prompt

4. When prompted for the i5/0S service tools password (as shown in Figure 6-12), type the
password defined for the DST user.

Linux: Enter 0S/400 service tools password

Figure 6-12 Virtual Console - Password Prompt

5. If the User ID and password were entered correctly, a connection will be established (as
shown in Figure 6-13).

Linux: Console connecting...
Linux: Console connected.

Figure 6-13 Virtual Console - Console Connection Messages

6.2 Basic Linux installation steps

This section describes a basic installation scenario for the Novell / SUSE SLES 10 and Red
Hat RHEL 4 Linux distributions. Refer to the distributor provided documentation for more
detailed installation information.
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6.2.1 Novell / SUSE SLES 10

At the time of writing of this book, SLES 10 was the latest Linux distribution available from
Novell / SUSE.

Network server setting of interest

The IPL Parms field of the Network Server provides the capability to define parameters that
will be passed directly to the Linux kernel. The distributor provided documentation will provide
a detailed list of possible parameters. One parameter of interest is VNC=1. This parameter
instructs the installation program to perform the installation in a graphical mode making use of
the Virtual Network Computing server/client technology.

Installation steps

Note: The following example assumes that the Network Server has been configured to
boot off of the installation kernel (typically /qopt/SLES100.001/suseboot/inst64), the IPL
parameters line includes ‘VNC=1’, the virtual console has been accessed, and you have
access to the VNC client which you downloaded from the Web at:

http://www.realvnc.com

A text-based installation can also be performed by omitting the VNC=1 value from the IPL
parameters field of the Network Server.

1. From the hosting i5/0S partition, vary on the Network Server. After a few seconds, the
portion of the installer will be executed which will collect network configuration information
and start the VNC server. A prompt will be displayed instructing you to access the next
portion of the installer via the VNC viewer.
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The first screen displayed is the language selection screen (as shown in Figure 6-14). The
language selected is the language that will be used for the remainder of the installation
screens. Select the desired language, then click Next.

root's Installation deskiop (9.5.110.83:0)

Preparation
Language
= Language % guag
@ License Agreement
@ Systerm Analysis
@ Time Zone
Installation
®& Installation Summary
® Perform Installation
Configuration
8 Hostname
# Root Password o
& Network Deutsch -
® Customer Center English (LK)
o Online Update
® Service Espafiol [
8 Users Francais iiff
® Clean Up ExAnuika
# Aeléase Notes Ll
® Hardwarge Configuration Hrvatski
taliano
jaghti]
H758
iz} =
= =
....... H em rAbo[t e

Figure 6-14 SLES 10 Language Selection Screen
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2. The next screen is the License Agreement screen (). Select Yes, | Agree to the License
Agreement and then click Next.

root’s Installation deskiop (9.5.110.83:0)

Praparation

+ |language

= License Agreement
& Systern Analysis

& Time Zone

installation
& Installatien Summary
& Perform Installation

Configuration
& Hostname
& RootPassword

& MNetwark

& Custamer Center

& Online Update

& Service

& Users

& CleanlUp

& HAelease Notes

& Hardware Configuration

H_é.l.a.....

License Agreement

SUSE Linux Enterprise Server (SLES) 10
MNowellir) End User License Agreement for Beta Software

DISTRIBUTED WITHOUT PRICR WRITTEN AUTHORIZATION FROM NOWVELL.

This Novell End User License Agreement forBeta Software ("Beta
Agreement”) together with any Supplemental Novell License Agreement
included with the Software constitutes a legal agreement between You
{an entity ora person) and Novell, Inc, ("Nowvell"l. The software
product(s) accompanying this Beta Agreement, software updates, media
{ifany) and accompanying anline or printed documentation
{collectively the "Software") is protected by the copyright laws and
treaties of the United States and other countries and is subject to

the terms ofthis Beta Agreement. If You do not agree with the terms

of this Beta Agreement, do not download, install or otherwise use the

Software and, if applicable, return the entire unused package to
Movell. The Software is licensed to You, not sold.

PLEASE READ THIS BETA AGREEMENT CAREFLILLY, BY INSTALLING OR OTHERWISE
USING THE SOFTWARE, ¥OU AGREE TO THE TERMS OF THIS BETA AGREEMENT AND
ANY SUPPLEMENTAL NOVELL LICENSE AGREEMENT INCLUDED WITH THE SOFTWARE.
IFYOU DONOTAGREE WITH THESE TERMS, DO NOT DOWNLOAD, INSTALL OR USE
THE SOFTWARE. THE SOFTWARE MAY NOT BE SOLD, TRANSFERRED, OR FURTHER

Yes | Agree tothe License Agreement
Y Moyl Do Mot Agree

| Back

Figure 6-15 SLES 10 - License Agreement
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3. The next screen is the “Installation Mode” screen (as shown in Figure 6-16). Since the
installation is being performed on a new disk, the only choice available is “New
Installation”. Click Next.

root's Installation desktop {9.5.110.83:0) (=153

Preparation

» Language

+ License A&greement
= System Analysis

® Time Zone

Installation
& Installation Summany
& Perform installation

Configuration

@ Hostname

@ Root Password

& Metwork

@ CustomerCenter
@ Online Update

8 Sendice

@ Lsers

@ Clean Up

@ Pelease Notes

@ Hardware Configuration

~Installation Mode
i Mew Installation

i Inglude Add-On Products from Separate Media

Figure 6-16 SLES 10 - Installation Mode

Note: The update capability of SLES 10 (that is, the ability to update from a SLES 9
installation to SLES 10) is described in 6.4, “Updating SLES 9 to SLES 10” on
page 239.
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4. The “Clock and Time Zone” window (as shown in Figure 6-17) is used to select the time
zone and validate/change the time. Make the appropriate selections and then click Next.

RE root's Installation. desktop (9.5.110.83:0)

Praparation

+ |Language

+ License Agreement
+ - Systermn Analysis

Clock and Time Zone

= Time Zone Region Time Zone
Europe Alaska

installation _ Aleutian

e |nstallation Summary Canada Arizona

Configuration Russia Eastern

® Hostname Asia EastIndiana

& Root Password Australia Hawaii

w Network Africa Indiana Starke

o Customer Center Pacific Michigan

# Online Update Global Mountain

& Service Etc Pacific

& Lsers Samoa

a Clean Up

o Release Notes

& Hardware Configuratian

Time and Date

17.14:30 - 03-09-2008 | Change.. |

Figure 6-17 SLES 10 - Clock and Time Zone

5. The next window is the “Installation Settings” window (as shown in Figure 6-18). This
window essentially summarizes the disk partitioning and software selections that will be
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used by the installer. You can either accept these values or change them (via the Change
button). Once the settings are complete, click Accept.

RE root's Installation. desktop (9.5.110.83:0)

Preparation

+ Language

+ License Agreement
+ - Systermn Analysis

» Time Zone

D Installation Settings

Click any headline to make changes oruse the "Change.." menu below.

Installation

= Installation Summary "
& Perfarmiinstallation Keyboard Layout |
Configuration * English (US) |
& Hostname . {
® Root Password Partitioning E
o Netwark * Create partition fdevisdal (23.5 MB) with id=41 |
»: Costermer. Lemler * Create swap partition /devisdaZz (996.2 ME)

@ Online Update * Create root partition /dev/sda3 (4.9 GB) with reiserfs

& Service |
® Users Software !
@ Clean Up

e Release: Notes SUSE Linux Enterprise Server 10

@ Hardware Configuration +-eerBgse System

.
L)

*+ + G481t Runtime Environment

* + GMOME Desktop Environment for Server
* + Print Server

* 4+ Movell AppArmnor

* 4+ ¥ Window System

* Size of Packagesto Install: 1.7 GB

Language

* Primary Language: English {US)

Show Release Notes J

Change... = |

5_, Help | Back Abort

Figure 6-18 SLES 10 - Installation Settings
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6. At this point the installer has all of the values required to perform the installation. A
confirmation window will be displayed (as shown in Figure 6-19). Click Install to continue
the installation.

Allinfarmation required for the base installation is now complete.

If you continue now, partitions on vour hard disk will be formatited (erasing any existing data in
those partitions] according to the installation settings in the previous dialogs.

Goback and checkthe settings if you are unsure.

Figure 6-19 SLES 10 - Confirm Installation
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a. The first step that the installer will perform is the partitioning and formatting of the disk
(as shown in Figure 6-20).

root’s Installation desktop (9.5.110.83:0)

Preparation ; . .
Preparing Your Hard Disk
~ Language m P 9

+ License Agreement
+ Bystem Analysis
« Time Zone

Installation
+ |nstallation Summary
=p Perform Installation

Configuration
® Hostname
@ RootPassword

e Metwork

® Customer Center
@ Cnline Update

® Senvice

@ Users

» Slganlp Creating partition fdev/sda3

® Release Notes N
@ Hardware Configuration {I L

Help

[ Abort
PR

Figure 6-20 SLES 10 - Preparing Your Hard Disk
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v

w
w
b
b

Preparation

Installation

= Perform Installation

Configuration

b. Once the disk has been partitioned, the packages will be installed (as shown in
Figure 6-21).

root’s Installation desktop (9.5.110.83

Language

License Agreement
Systermn Analysis
Time Zone

Installation Summary

Hostname

Root Password

Network

Customer Center
Online Update

Service

Users

Clean Up

Release Notes
Hardware Configuration

Package Installation

| Packages | Time |

cD1 1.04 GB 591
chz 4559.17 MB 163

libdrm-2.0-15.2. ppc.rpm {38.24 KB) — Userspace Interface for Kernel DRM Services
libexif-0.6.13-20.2 ppc.rpm (3.93 MB) - An EXIF Tag Parsing Library for Digital Cameras
libgcec-4.1.0-28.4 ppc.rpm (79.50 KB) — C compiler runtime library
libjpeg-6.2.0-752.2.ppc.rpm {153.27 KB) - |PEG libraries

libnl-1.0-18. 2 ppc.rpm (262.45 KB) ~ Convenience library for kermnel netlink sockets
libnscd-1.1-16.2.ppc.rpm (31.27 KB) — Library to Allow Applications to Communicate with
nscd

libpcap-0.2.4-12.2 . ppcorpm (686,03 KB) - A Library for Network Sniffers
libnscd-1.1-16. 2. ppc.rpm (31,27 KB) - Library to Allow Applications to Communicate with
nscd

libpcap-0.9.4-12 2. ppc.rpm (BBE.03 KB) - A Library for Network Sniffers

libxcrypt-2.4-12.2 ppc.rpm (62.25 KB) - Crypt Library for DES, MDS, and Elowfish !
Isof-4.76-13.2.ppc.rpm {881.32 KE) - A Program That Lists Information about Files Opened o
by Processes

lsof-4.76-13.2 ppc.rpm (881 32 KB)

-

L

Mext CD: SUSE Linux Enterprise Server 10 CD 2

Remaining:
1.45 GB

Figure 6-21 SLES 10 - Package Installation

Prompts will be displayed for switching of the installation CDs.
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c. Once the installation of packages has been completed, system settings will be updated
(as shown in Figure 6-22).

root’s Installation desktop {9.5.110.83:0)

Freparation i Finishing Basic Installation
~ Language i

 License Agreement
+  System Analysis
v TimeZone

Copy filesto installed system
Installation

v Installation Summary 4 Save configuration

=p Perform Installation > Install boot manager

Configuration i
® Hostname
o oot Password - Prepare system forinitial boot
» Network

o Customer Center
® Online Update Q
® Senvice

® lsers

® Clean Up

® Release Notes

® Hardware Configuration

Save installation settings

iz

Creating initrd

Figure 6-22 SLES 10 - Finishing Basic Installation

Once the basic installation has been completed, the Linux partition will be restarted.

When the partition is restarted it is still configured (through the Network Server
Description) to boot the installation program. The partition needs to be completely
shutdown so that the Network Server can be updated to boot the installed kernel (that
is, the kernel installed to the Network Server Storage Space.)

7. When the Main Menu (Figure 6-23) is displayed, type 8 to select PowerOff and press
Enter.

Main Menu

1) Settings

2) System Information

3) Kernel Modules (Hardware Drivers)
4) Start Installation or System

5) Verify Installation CD-ROM/DVD

6) Eject CD

7) Exit or Reboot

8) Power off

Figure 6-23 SLES 10 - Main Menu
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8. When prompted for confirmation of the shutdown request (Figure 6-24), type 1 (Yes) and
press Enter.

Do you want to halt the system now?

1) Yes
2) No

Figure 6-24 SLES 10 - Halt System confirmation

At this point the operating system is shutdown which also causes the logical partition to be
shutdown.

Prior to update of the Network Server Description, the Network Server needs to be varied
off.

9. In the i5/0S hosting partition, enter the command shown in Example 6-1.

Example 6-1 Varying off network server

VRYCFG CFGOBJ(SLES10) CFGTYPE(*NWS) STATUS(*OFF)

Here, the CFGOBJ value is the name of your network server.
There are three values that need to be modified in the Network Server Description:

— IPLSRC: Needs to be changed to *NWSSTG to boot off of the kernel that was written
to the virtual disk during the first phase of the installation.

— IPLSTMF: Needs to be set to “NONE.
— IPLPARM: Needs to be set to “NONE.

10.In the i5/0S hosting partition, enter the following command to make the necessary
changes to the Network Server Description (Example 6-2).

Example 6-2 Change Network Server Description

CHGNWSD NWSD(SLES10) IPLSRC(*NWSSTG) IPLSTMF(*NONE) IPLPARM(*NONE)

The NWSD value is the name of your Network Server Description.

Once the Network Server Description has been updated, the Network Server can be
varied back on to complete the installation.

11.In the i5/0S hosting partition, enter the following command to vary on the Network Server
(Example 6-3).
Example 6-3 Varying off network server again

VRYCFG CFGOBJ(SLES10) CFGTYPE(*NWS) STATUS(*ON)

The CFGOBJ value is the name of your network server.

Note: The virtual console screen should still be available from the first stage of the
installer. If you closed the console, re-activate it either through the HMC or the virtual
console support via i5/0S.
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Once Linux has been re-started, the next stage of the installer takes over. The first portion
of the post installation steps is the detection and configuration of the network adapter.

12.When the Hardware Detection prompt (Figure 6-25) is displayed for the network adapters,
click Continue.

Confirm Hardware Delection

YaST will detect the kollowing hardwars:
Network Cards

!

Figure 6-25 SLES 10 - Network card detection

iikml

The next part of the installation installs additional packages from the installation CDs as
shown in Figure 6-26.

BE root’s Installation desktop (linux:0)

P ti
reparation Package Insiallalion
+ . Languags

' Licanss Agreament
- Syslem Analysis
~  TimaZana

Remaining:
—l 43349 MB

Installation
+ - |nzallalion Summary
=) Perorm Insillation

Configuration
Hestnarms

Food Password
Metewark
Cusomer Cenler
Online Updak
Sarvics

Leors O g g 6 [—
Clear Up aalib-Bdbit 1 4.0:305.2 ppe.rpm (162,00 KB) - An ASCILAM Library ‘]
gnomed-user-doos-2.8.1-21 .2 ncarch . rpm (205 MEB) - GNOME 2x Deshiop Documentation
agh-ont- 20000 00 15-32 2 nearch.rpm (3.8 MB) -+ Profeesional TrusType Fonts

cups-backends1.0-18.2.ppe.rpm (28,52 KE) - Various Fres Backends for the cups Package

Ireedype-Gdbit1.3.1- 1173 2 ppe. rpm (18367 KB -- TrueType Fonl Engine ’7

Raleass Moks

Hardwars Configu ration

gnome-manusBdbit2 12.0-31 2ppe.rpm {17205 KB) - The GMOME Desldop Menu
apparmor-doce-2. 0174 noarch.rpm (12820 KBy -+ AppArmor Documenfation package
apparmor-parsar-2.0:21 d.ppe.rpm (291 50 KB) - AppArmor ussrleval parssr ulility
gnome-aysiem-moniior-2.12.2-30. 6 ppe.rpm (1.82 ME) - A Simple Process Monitor
gieengines012-082.2 ppe.rpm §1.48 MB) -- Theme Engines for GTE+
gnome-audic-2.0 01342 noarch. rpm (3.24 MB) - Audio Files for the GNOME Deckdop
compat]ibeide+-E4bit 5.0.7-22.2 ppc.rpm (113 MB) - The Old sde++ Library
gdb-EdbitE 4- 1910 ppc rpm (555 MBj -- The GNU Debugger - |
elontunicode-0.4.2919.2 noarch. rpm (2064 MB) - Unicode Font by fetont’ |_‘

slontunicode0.4.2-19.2 noarch. rpm (28,64 MB)

[ rep ] ] | Abort e

Figure 6-26 SLES 10 - Additional package installation
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13.0nce the additional packages have been installed, you are prompted for the host name
and domain name for the system (shown in Figure 6-27). Provide the appropriate values

and then click Next.

root’s Installation desktop {linux:0)

Preparaticn Hosiname and Domain Name
+ . Language

w  Licenss Agreement
+ - Syslem Analysis
~  Time Zona

Installation
- Inztallafion Summary
+  Parlorm Ingallation

Configuration

= Hesiname

& Rood Passward
Meterork
Cusomer.Ceniar
Cnline Update
Sarvice

Lisars

Hosiname and Domain Name

Clean Up Heelname

Domain Nams

Raleasa Moks

linux-z#fr
Hardwars Gordiguralion

| e

Help |

Figure 6-27 SLES 10 - Hostname and Domain Name
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14.The next prompt is for the root password (as shown in Figure 6-28). The root user is the
user ID that is used to perform system administration functions. Provide and confirm the
password and then click Next.

root's Installation deskiop (linux:0)

Eraparatin 44 Password for the System Adminisirator “root”
' lLanguags

Licanss Agresmsant
Sy=em Analysis
Time Zone

L 4

Inatallation
. Inzhllation Summary
~ - Perlorm Installation

Configuration
~ Hostnams

s FRood Passward
_— & Lo ned forget what you ender here.

Cusomer.Ceniar
Online Lipdak Password for rool User

g ==

Lisars s

Clean Up

RAelsase Moks Caonfirm Password
Hardwara Configurafion l.......... _J

Experl Cpfions...

g
|
;
£

Figure 6-28 SLES 10 - Password for the System Administrator
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At this point the Network Configuration screen is displayed as shown in Figure 6-29.

root's Installation deskiop (linux:0)

Preparation

' lLanguags

Licanss Agresmsant
Sy=em Analysis
Time Zone

L 4

Inatallation
. Inzhllation Summary
~ - Perlorm Installation

Configuration
' Hostnams

Network Configuration

f:l Skip Confiquration
(:: LUsa Following Configuration

Firewall

Firewall iz gnabled

v Aot Password SSH port is bloaksd
= Netork Remate Administration (VNG) porks are coen
& Cusomer Cenlsr
e Onlins Updak Network Interfaces
& Sarvics
& Usors * |BM Virlual Ethernedcard O
Configured with address 9511083
& Clean Up
% Rl Noke VNG Remote Adminisiration
& Hardwars Conliguration

* Remoke adminisimtion is enabled.

Prox

* Prooty is disabled.

GChange... =

| Help | Back I Abord ]

Figure 6-29 SLES 10 - Network Configuration

If you configured the network adapter as part of the first stage of the installer (that is, either
for a network based install or a VNC supported installation), then those installation
settings are pulled forward and displayed. This portion of the installation also allows you to
configure firewall support, web proxy, as well as remote administration support via VNC.

15.0nce you have selected the appropriate network configuration settings appropriate to your
configuration, click Next.
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At this point, the installer provides an opportunity to test the network settings by
downloading the latest release notes and updates for the distribution, as shown in
Figure 6-30.

root's Installation desktop (linux:0})

Preparation % Testi Infernei Conneclion
»  languags

Licenss Agreamant
Syslem Analysis
Timea Zone

L

Installation
»  |nslallalion Summary
- Parkrm Insllation

Tovalidate your Internsl access,
activaie the el procedure.

Configuration

+  Hosinama

Fioo: Password
Metwark
Cuslomer Canter
Online Updaie
Sarvioe - Dowenload lakst releass nokes

The following sieps will be performed:

Usara - Check for latest updaks
Clean Up

Relsass Moes

U R B B T S

Hardware Configuration
—Salect:

& Yes, Test Connaction 1o the |ntarnst
7 win ‘eth-id-3a Oe:a 005008

| Ma, Skip This Test

Figure 6-30 SLES 10 - Test Internet Connection

Note: The ability to download the release notes and updates will be dependent on the
availability of an internet connection to the system.
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16.Make the appropriate selection on the Test Internet Connection page and then click Next.

The installer now provides an opportunity to configure support for LDAP and security
certificates as shown in Figure 6-31.

RE root's Installation desktop (linux:0)

Preparation

*  Language

' Licenss Agreement
. Syslem -Analysig

~. TimeZona

Installation
+  |Inz@llation Summary
~ Perlorm Ingiallation

Configuration

Instaliation Setlings

=

I Skip Gonliguration
@; Uss Following Configuration

CA Managemani

A = Hloslnams Greafing dehuli GA and cerlificate,
" Root Password With higher sscurity requirements, you should change the password.
- Matwork
v GCuslbmer Cenisr * CA Mame: YaST_Defauli_CA
»  Online Updats * Gommon Mamse; ¥aST Delull GA {linux-zir)
* Sarvice * Sarver Mame: linux-zEr.site
8 Lsars * Counfry: US
* Password: [rool password]
e Ci L
s * E-Mail. posimasisr@siia
#® . Relzass MNoke
® . Hardwara Configuration

OpenLDAF Server

S LDAP Sarver: NO

Figure 6-31 SLES 10 - Installation Settings

17.Make the appropriate selections on the Installation Settings screen for your environment
and then click Next.
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The next screen prompts for the definition of the user authentication mechanism that will
be used for access to the operating system as shown in Figure 6-32.

root’s Installation desktop {linux:0) g@

Praparaion . User Authentication Method
~ Language “

Lizense Agresment
Syslem Analysis
Time Zone

LN

ingtallation
Installation Summary
« Perorm Inskllafion

Caonfiguration
Hestname

Root Paszword
Meteark
Cuslomer Canter
Online Update
Sarvice

Users Authenfication Method

Clean Up (@) Local i/ek/passwd)

() LDAP
LS

Rileass Moks

-..*Q(Q(Q(

Hardware Configuration

[} Windows Domain

i

[ Help J [ ok | Abog |

Figure 6-32 SLES 10 - User Authentication Method

These methods control how access to terminal sessions will be validated.

18.0n the User Authentication Method screen, select the appropriate method for your
environment (note you can change the method after the installation) and then click Next.
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If Local is selected for the user authentication method, then a window will be displayed for
creation of new users as shown in Figure 6-33.

root's Installation desktop (linux:0})

Preparation

»  languags

w  Licanze Agreamand
»  Syslem Analysis

» TimaeZone

Installation
»  |nslallalion Summary
- Parkrm Insllation

Configuration
Hosinama

Fioo: Password
IMetwark
Cuzamar. Cianler.
Cnline Lpdaie
Sarvica

Usars

Clean Lp
Rieleass Moks

..-*‘(((((

Hardware Gonfiguration

LEX

¥
O New Local User

Uzar's Full Mame

| J

LUsarnams

[ | Suggesiion

Paszword

Confirm Password

L, Recaive Sysem Mail
D Auwbomafic Login

U=ar Managemeani I

Back abord |

Figure 6-33 SLES 10 - New Local User

You can choose to create local users at this time or wait until after the installation is
complete. Once user definition is complete, click Next.
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Post-installation steps are almost complete. At this point, the system configuration files
are updated as shown in Figure 6-34.

root's Installation desktop (linux:0}) |§]

Preparation T
Wriling 1h ] nfigurati
oA “ riling 1he sysiem coniiguration

w  Licanze Agreamand
»  Syslem Analysis
s

Time fons Setling up linker cache
Running SuSEcaoniig.desldop-tile- ulila
Installation Running SuSEconiigaont

»  |nslallalion Summary
- Parkrm Insllation

Configuration
Hostnamea

Fioo: Password
IMetwark
Cuzamar. Cianler.
Cnline Lpdaie
Sarvica

Ussrs
Clean Up
Releass Moks

e vt

Hardware Configuration

13%

Figure 6-34 SLES 10 - Writing the system configuration
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Once the system configuration has been updated, the release notes for the distribution are
displayed as shown in Figure 6-35.

root’s Installation desktop (linux:0)

Preparation

' lLanguags

. Licanas Agreameant
w0 SyEem Analysis

» - Time Zona

Inatallation
. Inzhllation Summary
~ - Perlorm Installation

Configuration
Hosiname

Aol Passward
Meteork
Guglomer Canler
COmline Updats
Sarvice

Usars

GClean Up
Ralzass Moks

Hardware Configuration

R S S U S

“ Release Notes

SUSE Linux Enferprise Sarver 10 i

Release Notes for SUSE Linux Enterprise Server 10 for F—
IBM(R) POWER(TM) L

GA Release Notes

These releass nodes cover thie ollowing arsas:

* General: Informafion thal everytody should read.

* Update: Explains changes thal are nol menfioned in the Admin Guids.

* Installation: Addifional parinent intormafion for the [nstallation.

* Technical: Thess ssclions contiing a numbser of #chnical changss and enhancement for the exparienced user.
* Providing Feedback

General

Novell AppArmor

This releass of SUSE Linux Enferprise Sarver ships with Movaell AppArmar. This teature proect your applications from sottwars
exploite. AppArmor profeciion can be enabled via the AppArmor condrol pansl, which is located in YaST under Mowell
AppArmor. For defiled information about using Movell Appfrmor,

880 Just/shars/docipackagee ‘apparmor -doce/bock apparmor _admin-cnline. pdf:

The AppArmor profiles includsd with SUSE Linux have besn developed in conjuncfion with our beet efiors io reprod uce how
moel users will use their sotiware. The profiles we have provided will work unmedified for many users -- however, some users
will find our profiles foo restrictive for their environments:

Al

rmor_Updale Profile

1 you dissower 1hat some of your applications do nof funclion as you expecied, you may need 0 use the A

(o]

Figure 6-35 SLES 10 - Release Notes

19.0nce you have reviewed the release notes, click Next.

At this point the system will attempt to detect printers connected to the system
(Figure 6-36):

Confirm Hardware Deleclion

Y¥aST will detect the kllowing hardwars:
Printers

it Confinus

Figure 6-36 SLES 10 - Printer Detection
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20.Click Continue on the Printer detection dialog box.

The Hardware Configuration window is displayed for configuration of printers (as shown in
Figure 6-37).

root’s Installation desktop {linux:0)

Praparation . Hardware Configuration
~  languags .

Lioense Agresment
Syzlem Analysis
Time Zone

LI

l:] Ship Conliguration
Installation @) Uss Following Configuralion
«  Insiallation Summary
« Perorm Insillafion

Printers

Configuration
Hostname

Aot Passeord
Metwark
Cusiomear Centar
Online Update
Sarvice

* Liglening o GLPS ssrvers o provide access o remole quaues

Usars
Clean Lp
Releass Moks

B T

Hardware Gonfiguration

e o]

Figure 6-37 SLES 10 - Hardware Configuration
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21.1f you want the system to “listen” for network attached printers, then leave the
configuration as-is and click Next. Otherwise, select Skip Configuration and then click
Next.

The final screen that is displayed is the Installation Completed screen as shown in
Figure 6-38.

root's Installation deskiop {linux:0)

frsombnns 47 Installation Completed
et

+  Languags

+ . Licansa Agresmant
. Syatem Analysis
W

Time Zone

Installation
. Inziallation Summary
+ - Perlorm Inskllation The inskllalion has completed successiully. Your eyslem iz ready for use. Glick Finish 12 log in o he syslem.

Configuration Plsass visil us al hipfeees. novall.com?linus’.
Hostnams

Food Password
Meteork
Guglomer Cenler
Cmline Updatks
Sarvice

Ulsars

LN T T T R R . 4

GClean Lp
Feleasa Moke
=) Hardwars Configuration

%] Clone This System for Autyasi

| Help | Back

Figure 6-38 SLES 10 - Installation Completed

The Clone This System to Autoyast will create a save of the installed configuration that
can be used for auto-installation of additional Linux instances. You can either leave the
setting as is or disable it based on your environment needs.

22.0nce the setting has been made on the Installation Completed screen, click Finish.
At this point, the installation is complete and the installed Linux will finish its initial boot.

6.2.2 Red Hat RHEL 4

At the time of writing of this book, RHEL 4 Update 3 was the latest Linux distribution available
from Red Hat.

Network server setting of interest

The IPL Parms field of the Network Server provides the capability to define parameters that
will be passed directly to the Linux kernel. The distributor provided documentation will provide
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a detailed list of possible parameters. One parameter of interest is vnc. This parameter
instructs the installation program to perform the installation in a graphical mode making use of
the Virtual Network Computing server/client technology.

Installation steps

Note: The following example assumes that the Network Server has been configured to
boot off of the installation kernel (typically
/qopt/RED_HAT/IMAGES/PSERIES/NETBOOT.IMG), the IPL parameters line includes
‘vnc’, the virtual console has been accessed, and you have access to the VNC client which
you can download from the Web at:

http://www.realvnc.com

You can also perform a text-based installation by omitting the vnc value from the IPL
parameters field of the Network Server.

1. On the i5/0OS hosting partition, issue the following command to vary on the Network
Server as shown in Example 6-4.

Example 6-4 Vary on of Network Server

VRYCFG CFGOBJ(RHEL4) CFGTYPE(*NWS) STATUS(*ON)

The value for CFGTYPE is the name of the Network Server.

At this point the logical partition is started and the installation program begins. After a few
seconds, the first screen of the installer is displayed as shown in Figure 6-39.

To begin testing the CD media before
installation press OK.

|

|

|

|

| Choose Skip to skip the media test
| and start the installation.
|

|

|

|

|

|

Fommt S +
| oK | | Skip |
Fomet S +
L el +
<Tab>/<A1t-Tab> between elements | <Space> selects | <F12> next screen

Figure 6-39 RHEL 4 - Media test
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http://www.realvnc.com

2. Use the interface to test the validity of the installation CDs.

Once the CDs have been validated, the Language selection screen is displayed as shown
in Figure 6-40.

Welcome to Red Hat Enterprise Linux

What language would you Tike to use
during the installation process?

Catalan
Chinese(Simplified)
Chinese(Traditional)
Croatian

Czech

Danish

Dutch

English

e e H H H H H I

oot
| oK |
oot

<Tab>/<A1t-Tab> between elements | <Space> selects | <F12> next screen

Figure 6-40 RHEL 4 - Language selection

3. The language selected on the Language selection screen (Figure 6-40) is the language
that will be used for the remainder of the installation process. Use the up and down arrow
keys to position the cursor on the desired language and then press Tab to highlight [0K]
and press Enter.

The Configure TCP/IP screen (Figure 6-41) provides the ability to configure the network
parameters for the first network interface identified by the installer. This screen is
displayed when the IPL parameters indicate that a graphical-based installation is to be
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performed (that is, vnc) or when the installation method was identified as a network-based
installation.

Welcome to Red Hat Enterprise Linux

Please enter the IP configuration for this machine. Each
item should be entered as an IP address in dotted-decimal
notation (for example, 1.2.3.4).

[ 1 Use dynamic IP configuration (BOOTP/DHCP)

IP address: 9.5.110.85
Netmask: 255.255.255.248
Default gateway (IP): 9.5.110.81
Primary nameserver:

oot Hommmem +

| oK | | Back |
R . _ +

<Tab>/<A1t-Tab> between elements | <Space> selects | <F12> next screen

Figure 6-41 RHEL 4 - Configure TCP/IP

4. Provide the requested values for the network parameters. Once the values are complete,
press Tab until [0K] is highlighted and then press Enter.

At this point the installer configures and starts the network interface and then starts the
VNC server to enable the remainder of the installer to be completed via a Graphical User
Interface. Once the VNC server has been started, connection information similar to
Figure 6-42 is displayed.

Starting VNC...

WARNING!!! VNC server running with NO PASSWORD!
You can use the vncpassword=<password> boot option
if you would 1like to secure the server.

The VNC server is now running.

Please connect to 9.5.110.85:1 to begin the install...
Starting graphical installation...

XKB extension not present on :1

Figure 6-42 RHEL 4 - VNC startup messages
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5. To complete the installation, start the VNC viewer client and provide the server connection
details provided by the installer, as shown in Figure 6-43.

YHNC Viewer : Connection Details

n Server |9.5.1 10.85:1 vi

c Encryption: :':..:-p:.;

Figure 6-43 RHEL 4 - VNC viewer connection details

6. Once the connection details have been provided, click OK.

At this point the graphical portion of the installer is stared and the welcome screen is
displayed as shown in Figure 6-44.

Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85 g@@|

redhat

Welcome to Red
Hat Enterprise
Linux AS

During this installation, you can
use your mouse or keyboard to
navigate through the varicus
screens.

The Tab key allows you to
move around the screen, the
Up and Down arrow keys to
scroll through lists, + and - keys
expand and collapse lists,

while Space and Enter selects F;e'd HatEﬁt&mﬂm nuxﬁsg |

or removes from selection a
highlighted item. You can also

use the Alt-X key command
combination as a way of Copyright © 20032005 Red Hat, Inc. All Rights Reserved.

clicking on buttons or making
other screen selections, where
| Xi=s renlared with anv A E‘E

‘@Hideﬂelp‘ ‘:juéﬂelease No‘res] ‘@@ Back ‘ |D Next ]

Figure 6-44 RHEL 4 - Welcome screen

Note: Make sure not to close the virtual console connection as it will be required for a
later portion of the installation.

7. Click Next to continue the installation.
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8. On the ‘Disk Partitioning Setup’ screen (shown in Figure 6-45), leave the setting at
Automatically partition and then click Next.

Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85 r.—”E |

redhat.

Disk Partitioning
Setup

One of the largest obstacles for
a new user during a Linux

installation is partitioning. This . e .
. . Automatic Partitioning sets partitions based on the selected
process is made easier by . - - o
el A installation type. You also can customize the partitions once
providing automatic they have been created.
partitioning.

i,

The manual disk partitioning tool, Disk Druid, allows you to
create partitions in an interactive environment. You can set the

By selecting automatic - OAmE
file system types, mount points, partition sizes, and more.

partitioning, you do not have to

use partitioning tools to assign @) Automatically partition

mount points, create partitions, ) Manually partition with Disk Druid
or allocate space for your

installation.

To partition manually, choose
the Disk Druid partitioning
tool.

Use the Back bution to choose

....... AP N |
|@Hideﬁeap| |{§5a§ease Notes |Q Back i | B> Nea |

Figure 6-45 RHEL 4 - Disk partitioning setup

9. The Automatic Partitioning screen (Figure 6-46) allows you to specify how any existing
partitions on the disk should be handled. Typically, the setting will be left at Remove all
partitions on this system. Additionally, make sure to leave the Review (and modify if
needed) the partitions created option set and then click Next.
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Automatic

Partitioning
Before automatic partitioning can be set up by the
installation program, you must choose how to use

Automatic partitioning allows
p 9 the space on your hard drives.

you to have some control
concerning what data is
removed (if any) from your
system. ) Remove all Linux partitions on this system

i

| want to have automatic partitioning:

{® Remove all partitions on this system

To remove only Linux partitions ) Keep all partitions and use existing free space
{partitions created from a
previous Linux installation),
select Remove all Linux

partitions on this system.

Select the drive(s) to use for this installation:

sda 6142 ME. IEM VDASD RHELS

To remove all partitions on
your hard drive(s) (this includes
partitions created by other
operating systems such as
Windows 95/98/NT,2000),
select Remove all partitions
on this system.

|§Hideﬂeipi ‘E@ﬂdeasehlote&l @ Back ]

Figure 6-46 RHEL 4 - Automatic partitioning

Review {and modify if needed) the partitions created

Since you selected to remove the disk partitions, a dialog box prompting for confirmation
is displayed as shown in Figure 6-47.

. You have chosen to remove all partitions (ALL DATA) on the
i ¥ } following drives:

/devisda

Are you sure you want to do this?

Figure 6-47 RHEL 4 - Partition deletion warning

10.Click Yes on the dialog box as shown in Figure 6-47 to verify that all of the existing
partitions should be deleted.
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The next screen that is displayed is the Disk Setup screen as shown in Figure 6-48.

Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85

BELS
rednat

Disk Setup

Choose where you would like

need help with using the

your system, you can see your
current hard drive(s) and
partitions displayed below. Use

| i Hide ﬂeipi | E:‘l}ﬂelease Notes

Drive jdev/sda (6142 MB) (Model: IBM VDASD RHEL4)

sda3
Red Hat Enterprise Linux AS to 1j6032 MB ‘
be installed.
If you do not know how to
artition your system or if you e
b your oy Y | New | Edt | Delete | Reset | RAD | Lwm

[r] L]

manual partitioning tools, refer . Mount Point/ Size
to the product documentation. Device RAID/Volume Type Famat {MB) 3

. ¥ LVM Volume Groups
Ifyo'u' us'ed automatic . < VolGroup00 <
partitioning, you can either
accept the current partition LogVol00 / extd ad RIERR
settings (click Next), or modify LogVol01 Swap 4 992
the setup using the manual ~ Hard Drives
partitioning tool. . [dev/sda

/dev/sdal PPC PReP Boot

If you are manually partitioning Jdevisda2 /oot ext3 o

i

[] Hide RAID device/LVM Volume Group members

<4 Back |

Figure 6-48 RHEL 4 - Disk Setup

The partitioning used by the installer is sufficient for a successful installation and it uses
Logical Volume Manager (LVM) for the root (/) partition so that resizing of the disk partition
is possible. You can either leave the partitioning as is or change it to better configure the
disk for resizing of the virtual storage space.

Perform the following steps to repartition the disk:

Note: If you want to leave the partitioning of the disk as provided by the installer, then
click Next and skip to step 11 on page 220.

a. Delete the existing partitions. This actually should be accomplished from the bottom to
the top. Select and delete the partitions in the following order:

i. /dev/sda2 /boot ext3

ii. /dev/sdai PPC PReP Boot
iii. LogvOIO1 swap

iv. LogVol0O ext3

v. VolGroup00

vi. /dev/sdal LVM PV

Now that all of the partitions have been deleted, the four partitions required by the
installer should be created.
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b. Create the PReP Boot partition. Click the New button and complete the fields of the
Add Partition dialog as shown in Figure 6-49.

Mount Point:  <Not Applicables ]

File System Type: | PPC PReP Boot ~

sda 6142 MEIBM VDASD RHERS

Allowable Drives: ‘

Size (MB): 8 oA
rAdditional Size Options '
@) Fixed size
7 Fill all space up to (MB): s : : ‘

| () Fill to maximum allowable size

éFmtE to be a primary partition

# Cancel & OK

Figure 6-49 RHEL 4 - PReP boot partition creation

Note: In order to ensure that the disk partitions are placed on the disk in the correct
order to support possible later resizing, it is imperative that on this and the remaining
disk creation steps that the ‘Force to be a primary partition’ item is selected.

c. Once the fields for the PReP Boot partition have been completed, click OK.
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d. Click New on the Disk Setup screen to create the /boot partition. Complete the fields as
shown in Figure 6-50.

Mount Point: | /boot [«]

File System Type: | ext3 A

sda.  bl42ME IEMVDASD RHEL4

Allowable Drives:

Size (MB); 102 2
[ Additional Size Options
i (@ Fixed size

| T i
i © Fill all space up to (MB): |102 £

i ) Fill to maximum allowable size

éane to be a primary parti'ﬁ'uné

# Cancel o OK

Figure 6-50 RHEL 4 - /boot partition creation

e. Once the fields for the /boot partition have been completed, click OK.

f. Click New on the Disk Setup screen to create the swap partition. Complete the fields
as shown in Figure 6-51.

Mount Point: <Mot Applicables |Ll

File System Type: | swap v

=da 6142 MEIBM VDASD RHELRS

Allowable Drives:

Size (MB): 512 &
Additional Size Opticins—

@) Fixed size

) Fill all space up to (MB) 512 &

| 2 Fill to maximum allowable size

%Fcrce to be a primary paniiinné

# Cancel o oK

Figure 6-51 RHEL 4 - swap patrtition creation
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g. Once the fields for the swap partition have been completed, click OK.

h. Click New on the Disk Setup screen to create the root (/) partition. Complete the fields
as shown in Figure 6-52.

Mount Point: !

File System Type: | ext3

Allowable Drives:

sda:  Bl42MEIEMNVDASD RHELS

Size (MB): 100

rAdditional Size Options
() Fixed size

@ Fill to maximum allowable size

I Fill all space up o (MB): B

éFﬂE{E to be a primary pa:ﬁﬁnné

3 Cancel

Figure 6-52 RHEL 4 - root partition creation

i. Once the fields for the root partition have been completed, click OK.
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Once all of the partitions have been created, the disk layout should resemble
Figure 6-53.

Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85 r-—”E |

redhat.

Disk Setup

Drive fdev/sda (6142 MB) (Model: IBM VDASD RHEL4)

sda3  |sda4
1j509 MB|5522 MB

Choose where you would like
Red Hat Enterprise Linux AS to
be installed.

If you do not know how to
partition your system or if you

R

need help with using the | New !| Edit || Delete 1 Reset " RAID || LN 1
manual partitioning tools, refer ) Mount Point/ Size
to the product documentation. Device RAID/Volume Type Format (MB) Start | End
if Ak " ~ Hard Drives
ou used automatic

4 S . ~ Jdev/sda
partitioning, you can either
accept the current partition fdev/sdal FPE FReP:Eoal g ¥ 3
settings (click Next), or modify (dev/sda2  [boot ext3 v 102 2 14
the setup using the manual {dev/sda3 swap I’ 510 15 79
partitioning tool. fdev/sdad | Bxt3 L4 5522 B0 783

If you are manually partitioning
your system, you can see your
current hard driveis) and o

|$Hideﬁeap| |{§5a§easewmes‘ < PBack i |& Next

Figure 6-53 RHEL 4 - Disk setup (complete)

j- Click Next to accept the disk partitioning.

11.The Network Configuration screen shown in Figure 6-54 provides an opportunity to
configure the network parameters for the system. Since the network parameters were
provided for the VNC based install those settings have been reflected in the network
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parameters on this screen. Make any necessary changes for your environment (if any)
and then click Next.

Ex
redhat

Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85

[*]

MNetwork Devices

Network

. Active on Boot {Device |IP/Netmask Edit
Configuration ;

eth0  9.5.110.85/255.255.255.248

Any network devices you have
on the system are 4
automatically detected by the | Hostname
installation program and shown
in the Network Devices list.

Set the hostname:
(O automatically via DHCP

To configure the network
device, first select the device
and then click Edit. In the Edit
Interface screen, you can
choose to have the IP and
Netmask information
configured by DHCP or you
can enter it manually. You can
also choose to make the
device active at boot time.

@ manually %ioca!host.iocaldomajn | {ex. "host.domain.com")

Miscellaneous Settings

Gateway:
Brimary DNS:
Secondary DNS:
Tertiary DNS:

If you do not have DHCP client
access or are unsure as to o

| @tiice Help| | [SRelease Notes (@ gk | [B nen |

Figure 6-54 RHEL 4 - Network Configuration

Chapter 6. Linux installation =~ 221



The Firewall Configuration screen shown in Figure 6-55 provides an opportunity to
configure security settings for the system.

Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85

redhat.

A firewall can help prevent unauthorized access to your computer from the

Fl rewa” outside world. Would you like to enable a firewall?
. 5 ) No firewall
Conflgura‘tlon (@ Enable firewall

You can use a firewall to allow access to specific services on your

A firewall sits between your computer from other computers. Which services, if any, do you

computer and the network, and wish to allow access to ?
determines which resources on

your computer remote Users on ] Remote Login (SSH)

the network are able to access. ] Web Server (HTTP, HTTPS)
A properly configured firewall [T Eile Transfer (ETP)

can greatly increase the out-of- [T Mall Saiver (SMTE)
the-box security of your system.
Choose the appropriate

security level for your system. Security Enhanced Linux (SELinux) provides finer-grained security

controls than those available in a traditional Linux system. It can be
No Firewall — No firewall set upin a disabled state, a state which only wams about things
provides complete access to which would be denied, or a fully active state.

your system and does no Eriable SELinu?:
security checking. Security -

checking is the disabling of
access to certain services. This
should only be selected if you

IR A, [+l

‘@Hide ﬂelp‘ ‘ _T}Belease Notes | <4 Back

Figure 6-55 RHEL 4 - Firewall configuration

The settings you choose on the Firewall Configuration screen are dependent on the
environment that you are installing Linux into, the function that Linux is going to perform,
as well as the security mechanisms you wish to employ.

The firewall function provides for the ability to secure network access to services provided
by Linux based on characteristics of the network traffic (such as source IP address,
destination ports, and so on). The SELinux (Secure Enterprise Linux) function is a
discretionary access control (DAC) security mechanism implemented in Linux that adds a
layer of security based on functions, capabilities, and security containers.

Note: SELinux represents additions to the Linux kernel that have either been
developed or heavily influenced by the National Security Agency / Central Security
Service. The implementation of the SELinux security model is usually used by
companies bidding or working on United States Government - Department of Defense
contracts.

For our example, we will disable the firewall (No firewall) as well as SELinux (Disabled).

12.0nce you have set the Firewall and SELinux items to the desired values for your
environment, click Next.
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13.The Additional Language Support screen shown in Figure 6-56 is used to define additional
language support for the installation. Select any additional language support that you want

for the installed Linux instance and then click Next.

I Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85

[+]

Additional
Language Support

Select a language to use as
the default language. The
default language is the
language used on the system
once installation is complete. If
you choose to install other Z
languages, it is possible to
change the default language
after the installation.

The installation program can
install and support several
languages. To use more than
one language on your system,
choose specific languages to
be installed, or select all
languages to have all available
languages installed on the
system.

v

| B Hide ﬂﬂipi | [$Release Notes ‘

Select the default language for the system: | English (USA) v

EE&

redhat

Select additional languages to install on the system:

[[] English (Great Britain)
[] English {(Hong Kong)
] English (India)
I English (ireland)
[[1 English (New Zealand)
] English (Philippines)
[ English (Singapore)
1 English (South Africa)
nglish (USA}
[ English (Zimbabwe)
] Estonian
] Faroese (Faroe Islands)
[] Finnish
] French (Belgium)
[] French (Canada)
] French (France)
I_E French (Luxemburg)

IZ|| Select All i

| Select Default Only |

Figure 6-56 RHEL 4 - Additional language support
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14.The Time Zone Selection screen shown in Figure 6-57 is used to define the time zone for

the system. Choose your time zone and then click Next.

B Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85

Time Zone
Selection

Set your time zone by selecting
your computer's physical
location.

On the interactive map, click on
a specific city (marked by a
yellow dot) and a red X
appears indicating your
selection.

You can also scroll throughthe | |
list of locations to select your

Please select the nearest city in your timezone:

desired time zone. Location

|De5cn'prion

America/Nassau

You can also selectthe
System Clock uses UTC
option. (UTC, or Coordinated

America/Ney

éAmericaINipigaon

Eastern Time
Eastern Time - Ontario & Quebec - places thal

Universal Time, allows your Kil

] System clock uses UTC

system to properly handle

D e I | =2
| @Hide Help| | [GRelease Notes

Figure 6-57 RHEL 4 - Time zone selection
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15.The Set Root Password screen (Figure 6-58) is used to set the root password for the
system. The root user is the user ID that is used for system administration functions. Set
and confirm the password and then click Next.

Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85 r—

redhat

The roct account is used for administering the system.

Set Root Passwo I'd Enter a password for the root user.

Root Password: | |

Use the root account only for ;

administration. Once the Confimn: 5 -
installation has been completed,
create a non-root account for your
general use and su - to gain
root access when you need to fix
something quickly. These basic
rules minimize the chances ofa
typo or incorrect command doing
damage to your system.

|@Hideﬁeap| |€§ﬂa§easehl0:re; |Q Back i |b Next |

Figure 6-58 RHEL 4 - Set root password

The Package Installation Defaults screen (Figure 6-59) shows the default package
scheme selected by the installer based on the size of the disk allocated to Linux. You can
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either accept the defaults or modify the package selection by selecting Customize
software packages to be installed.

Package Installation
Defaults

The installation program
automatically chooses package
groups to be installed on the
system.

Select Accept the current
package list to accept the default
package groups and to continue
with the installation process.

Select Customize the set of
packages to be installed if you
wish to select different or
additional package groups.

|@Hide ﬂeﬂpl | [SRelease Notes

Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85

EEX

redhat.

The default installation environment includes our recommended
package selection, including:

Desktop shell (GNOME)
Administration Tools

Server Configuration Tools
Web Server

Windows File Server (SMB)

After installation, additional software can be added or removed
using the 'system-config-packages’ tool.

If you are familiar with Red Hat Enterprise Linux AS, you may
have specific packages you would like to install or avoid
installing. Check the box below to customize your installation.

@) |Install default software packages
() Customize software packages to be installed

<@ Back 1

| B> Next |

Figure 6-59 RHEL 4 - Package Installation Defaults
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16.0nce the package selection is complete, click Next.

At this point, all of the information needed to perform the installation has been collected
and a final screen is displayed as shown in Figure 6-60.

Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85 r— 15 |

About to Install

Caution: Once you click Next,
the installation program begins
writing the operating system to
the hard drive(s). This process
cannot be undone. If you have
decided not to continue with this
installation, this is the last point at
which you can safely abort the
installation process.

To abort this installation, press
your computer's Reset button or
reset using Control-Alt-Delete,

redhat.

Click next to begin installation
of Red Hat Enterprise Linux AS.

A complete log of the
installation can be found in the
file “/root/install.log’ after
rebooting your system.

A kickstart file containing the
installation options selected can
be found in the file '/root/
anaconda-ks.cfg' after rebooting

and then remove the installation the system.
media between the unmounting
and reboot screen messages.
|@Hid& ﬂeﬂpl | [@Release Notes | <@ Back 1 | B> Next i

Figure 6-60 RHEL 4 - About to Install

17.Click Next on the “About to Install” screen to start the installation of packages.

A dialog box will be displayed listing the required installation media as shown in
Figure 6-61.

Required Install Media

The software you have selected to install will require the
& following CDs:

Red Hat Enterprise Linux AS 4 CD #1
Red Hat Enterprise Linux AS 4 CD #2
Red Hat Enterprise Linux AS 4 CD #3
Red Hat Enterprise Linux AS 4 CD #4

Please have these ready before proceeding with the
installation. If you need to abort the installation and reboot
please select "Reboot”.

Reboot Continue

Figure 6-61 RHEL 4 - Required install media
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18.Make sure that you have access to all of the required media and then click Continue.
Progress of the installation of packages will be displayed as shown in Figure 6-62.

Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85

redhat

Installing Packages

We have gathered all the :
information needed to install Red Red Hat Network

Hat Enterprise Linux AS on the ;

system. It may take a while to Red Hat Network Is an easy-to-use systems
install everything, depending on : management platform for your Linux
how many packages need to be Infrasticuure,

installed.

+ Increase productivity
* Reduce costs
+ Enhance security

Learn more: www.redhat.com/software/thn

L i

Installing glibc-commen-2.3.4-2.19.ppe (217 MB)
Commen binaries and locale data for glibe.

Figure 6-62 RHEL 4 - Installing packages

ideﬂelpl |£§ﬂe§ease Notes |‘@ Back 1 |b Mesxt

Prompts for additional CDs will be displayed as required as shown in Figure 6-63.

Change CDROM

@ Please insert Red Hat Enterprise Linux AS disc 2 to continue.

Figure 6-63 RHEL 4 - Change CDROM
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Once all of the packages have been installed a completion message will be displayed as
shown in Figure 6-64.

Red Hat Enterprise Linux AS 4 installation on host 9.5.110.85 E||E|

redhat

Congratulations, the installation is complete.

Remaove any installation media (diskettes or CD-ROMs) used
during the installation process and press the "Reboot” button to
reboot your system.

(% Release Nores‘ ‘ <@ Back ‘ |EE Rehoot |

Figure 6-64 RHEL 4 - Installation Complete
19.Click Reboot on the Installation Complete window.

Note: Ensure that you have access to the virtual console for the Linux partition that has
just been installed.

At this point the server is restarted. Since the Network Server Description is still
configured to boot off of the installation CD the installation program will be restarted. At
this point, you should vary off the Network Server and change it to boot off of the kernel
installed into the virtual storage space.

20.From the hosting i5/0S partition, issue the following command shown in Example 6-5 to
vary off the Network Server.

Example 6-5 Vary off Network Server
VRYCFG CFGOBJ(RHEL4) CFGTYPE(*NWS) STATUS(*OFF)

The value for CFGOBJ is the name of your Network Server.

The packages required to support shutdown of the operating system are not yet installed
so the vary off of the network server will not successfully shutdown the operating system
and the logical partition.

21.From the HMC, right-click the Linux partition and select Shut Down Partition.
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22.From the Shut Down Partitions dialog box shown in Figure 6-65, select Inmediate and
then click OK.

A\ Shut Down Partitions

,,_"IE Choose one of the shutdown options below to power off the selected logical partitions.

Attention! Do HOT use the Inmediate shutdown option when replacing any hattery on the
system or logical partition,

For i5/05 logical partitions, use this window onhyif you cannot shut down the i5/0%5 logical
partition from the command line of the operating system. Using this window to shut down an
15/05 logical partition will result in an abnormalIPL.

Shutdown Options

) Delayed: Shut down the logical partition by starting the delayed
- power-off seguence.
@ Immediate’ Shut down the logical partition as quickly as possible,

without notifying the logical partitions. This option
might cause undesirable results if data has been
partially updated.

Selected partitions for shutdown

Fartition |0 Fartition Name
1 RHEL4
| ok || cancel || Hew |7

Figure 6-65 RHEL 4 - Shut Down Partitions

23.0n the Shutdown confirmation dialog box shown in Figure 6-66, click Yes to confirm the
shutdown request.

hut Down Partition e
The Immediate shut down optionis not
recommended.

The HMC shuts down the logical partition
immediatehy. The HWC ends all active jobs
immediately. The programs running in
those jobs are not allowed to perform amy/
job cleanup. This option might cause
undesirable results if data has been
partially updated. Use this option onhy after
a controlled shutdown has been :
% unsuccessfully attempied.

if possible, use the 'PIWRDWNSYS®
command for the 505 partition or the
'shutdown’ command for the AL inux
partition from within the partition before
using this option or data loss may occur.

Do you wish to continue?

| Yes | I Mo

Figure 6-66 RHEL 4 - Shut Down Partition confirmation
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24.Depending on how recent your version of the HMC is, an additional dialog box concerning
replacement of a cache battery may be displayed (Figure 6-67). If this dialog box is
displayed, click No to indicate that a cache battery is not being replaced.

Ak Shut Down Partition

Are you replacing a cache hattery on amy
storage adapter on the managed system?

Yes || Mo i

Figure 6-67 RHEL 4 - Cache battery replacement

At this point, the settings of the Network Server Description can be changed and the
Network Server can be varied back on.

25.1n the i5/0S hosting partition, issue the following command shown in Example 6-6 to
modify the Network Server Description to boot off the installed kernel.

Example 6-6 Modify Network Server Description -- boot off of Network Storage

CHGNWSD NWSD(RHEL4) IPLSRC(*NWSSTG) IPLSTMF(*NONE) IPLPARM(*NONE)

The value for the NWSD parameter indicates the name of the Network Server Description.

26.1n the hosting i5/0S partition issue the following command shown in Example 6-7 to vary
the Network Server back on.

Example 6-7 Vary on Network Server

VRYCFG CFGOBJ(RHEL4) CFGTYPE(*NWS) STATUS(*ON)

The value for the CFGOBJ parameter indicates the name of the Network Server.

At this point, the initial boot of the Linux partition is performed and a setup agent is
displayed as shown in Figure 6-68.

| setup Agent |

Select the item that you wish to modify

Firewall configuration #
Keyboard configuration
Metwork configuration
Printer configuration
System services

Sound card configuration
Timezone configuration

||
Run Tool |

Figure 6-68 RHEL 4 - Setup agent
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You can use this dialog box to perform additional configuration tasks at this time. If you do
nothing, the dialog box will be dismissed after approximately 20 seconds and Linux will
complete booting.

6.2.3 Installation of Linux on POWER Utilities

There are a number of additional Linux on POWER utilities that should be installed to support
specific functions of running Linux on a POWER based system including support of Power Off
function via vary off of the Network Server as well as support for the Dynamic LPAR function.

Note: These additional packages needs to be installed regardless of whether you installed
the Novell / SUSE distribution or the RedHat distribution of Linux.

The utilities can be downloaded as RPM packages from the “Service and productivity tools”
site on the Web at:

https://wwwld.software.ibm.com/webapp/set2/sas/f/lopdiags/home.htm]

You can either download the packages to a local client and then ftp them to the Linux system
or you can download them directly to the Linux system.
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https://www14.software.ibm.com/webapp/set2/sas/f/lopdiags/home.html

The initial Web page lists the Linux distributions as well as the possible hardware platforms
they could be installed on as shown in Figure 6-69.

IBM - Service and productivity tools for Linux on POWER - Microsoft Internet Explorer

File  Edit  Miew  Favorites  Tools  Help |

Back -

] https: fhwwl 4. software. ibm,comfwebapp/set2 fsas/filopdiagshome. html

A -\--"1=-- " N : | |
%] & e Search i_'_é/Favorltes 5‘ et e B

Home Products Services & industry solutions Support & downloads My IBM

Service and productivity tools

Feedback FarLinux an POWER systems

Hardware service diagnostic aids and productivity tools; as well as
installation aids for IBM servers running Linux operating systems on POWERS
and POWERS processors,

Hardware diagnostic aids and productivity tools

Red Hat
Blad

Turbolinu

Installation aids

IBM now provides the IBM Installation Toolkit for Linux on POWER, a set of
tools that eases the installation of Linux on IBM servers with POWER
architecture, This toolkit is available as an IS0 image, which you can use to
burn your own CO for the Toolkit,

IBM In Toolkit far |

About IEM Privacy Contact

@}Done 5 glntemet

Figure 6-69 Service and productivity tools Web page

Select the link for the appropriate distribution and platform. In this case, you would select on
HMC- or IVM-managed servers under either the “Red Hat” or “Suse Linux” heading
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(depending on which distribution you have installed). This list of available packages is
displayed as shown in Figure 6-70.

IBM - Service and productivity tools for Red Hat Linux on POWER - Microsoft Internet Explorer

File  Edit  View Favorites  Tools  Help

Back -

Add

Home Products Services & industry solutions Support & downloads My IBM

/ER Service and productivity tools

Feedback for Red Hat Linw on HMC- or ViM-managed servers

(IR REY P Installation tips %, Other resources & information

RHEL4 tools RHEL3 tools anather software

The following toals are available for HMC- or IVM-managed servers running
Red Hat Enterprise Linux 4 (RHEL).

Click the Tool name link for & brief description of the toal. Click the
Download link to download the tool package.

Tool packages must be installed inthe order listed in the table.

install
sysh
RHEL4 tools

Tool name Download Lastupdate
Blatform Enablement Library librtaz- 2006,08,09
SRC 2006.08,09
RECT utilitias 2006,08.09

2006.08.09

2006,02,.09
CEM client 2006.08,09
ServiceRM 2006&,08.09
=} 2006.08.09
Seruwice Aid Airpr 2006,02,.09

BpCEApm

Hardware Inwventory 2006&,08.09
Servicelog 2006,08,09

Internet

Figure 6-70 Service and productivity tools - package list

For support of the power-off function, download and install the following packages in the
order listed:

» Platform Enablement Library librtas

» Service Log servicelog
» Hardware Inventory Isvpd

» Error Log Analysis diagela

Once the packages have been downloaded to the Linux partition, you can install them with

the following rpm command:

rpm -ivh <package name>

You can verify that the functions are providing support for the power-off function by a vary off
of the Network Server. You should observe shutdown messages in the Linux virtual console

and the Linux partition should go into a “Not Activated” state.
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6.3 Native disk install - installation notes

Typically, most installations that are using native disk for Linux will leverage virtual 1/O for
access to the i5/0S CD device for the installation source. In this environment, a virtual SCSI
client adapter will be created in the Linux partition that connects to a virtual SCSI server
adapter in the i5/0S partition. For the installation process, the Linux partition will be
configured with a power-controlling partition of the i5/0S partition and the Network Server will
be configured with Power Control set to *YES.

To start the installation, the Network Server will be varied on (in i5/0S).

Once the installation is completed, perform the following actions:

Vary off the Network Server.

Shutdown the Linux partition.

Modify the Linux partition to remove the Power Controlling Partition.

Modify the Network Server to set Power Control to *NO.

Start the Linux partition from the HMC, override the boot mode and set it to SMS.
Use the SMS menus to set the boot order to boot from the native disk.

Shutdown the partition.

Restart the partition from the HMC and verify that it boots from the physical disks.

vyVVyVYyVYVYYVYYvYYyYyY

For the process, perform the following steps:

Depending on the Linux distribution being installed, the installer will attempt to reboot the
partition in the middle of the installation process. When this occurs the partition will need to be
shutdown and the boot modes and network server will need to be modified.

Note: As an example, for the Novell / SUSE SLES 10 installation, after all of the packages
have been installed from the first CD, the partition will be restarted. This is the point where
the partition will need to be shutdown and the boot modes modified.
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1. When the installation is restarted (after packages from the first CD have been read), the
Language screen will be displayed (Figure 6-71) press Tab to highlight Next and press

Enter.

7asT @ linux

Click Accept to
proceed to the next
ldialog.

Press Fl for Help

1

Deut
|English (UK

W (UE)
|English (US)
1

|
|
L

Figure 6-71 SLES 10 installer - language selection screen

2. When the License Agreement screen is
Tab to highlight Next and press Enter.

displayed (Figure 6-72), select No and then press

FasT [@ linux

lche available
loptions. If you do
lnot agree to the
|license agreement,
lthe configuration
111 be aborted.

Press Fl1 for Help

Figure 6-72 SLES 10 installer - license agreement
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3. Because No was selected, a prompt to confirm the selection (Figure 6-73) is displayed.
Confirm the declining of the License agreement and press Enter.

1
| Beread or reconsider the license agreement? |

| [ es] RN

Figure 6-73 SLES 10 installer - license agreement confirmation screen

4. When the Main Menu is displayed (Figure 6-74), type 8 (Power off) and press Enter.

Main Menu

1) Settings

2) System Information

3) Kernel Modules (Hardware Drivers)
4) Start Installation or System

5) Verify Installation CD-ROM/DVD

6) Eject CD

7) Exit or Reboot

8) Power off

Figure 6-74 SLES 10 installer - main menu

5. At the prompt to confirm the power off request (Figure 6-75), type 1 (Yes) and press Enter.

Do you want to halt the system now?

1) Yes
2) No

Figure 6-75 SLES 10 installer - power off request confirmation

6. Now that the operating system has been shutdown, the network server can be varied off.
In i5/0S, enter the WRKCFGSTS *NWS command.
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7. The Work with Configuration Status screen will be displayed (Figure 6-76). Type 2 (Vary

off) in the opt field for the network server and press Enter.

Work with Configuration Status G10B8DAE
07/19/06 21:21:56
Position to . . . . . Starting characters

Type options, press Enter.
1=Vary on 2=Vary off 5=Work with job  8=Work with description
9=Display mode status 13=Work with APPN status...

Opt Description Status mmmmme - Job-------=-um-
LINUX ACTIVE

Bottom
Parameters or command
===>

F3=Exit F4=Prompt F12=Cancel F23=More options  F24=More keys

Figure 6-76 Work with configuration status

8. Still on the Work with Configuration Status screen, type 8 (Work with description) in the

Opt field of the Network Server and press Enter.
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9. On the Work with Network Server Descriptions screen (Figure 6-77), type 2 (Change) in
the Opt field of the Network Server and press Enter.

Work with Network Server Descriptions
System:  G10B8DAE
Type options, press Enter.
1=Create 2=Change 3=Copy 4=Delete 5=Display 6=Print
9=Retrieve Source...

Network
Opt Server Text

LINUX

Bottom
Parameters or command
===>
F3=Exit  F4=Prompt F5=Refresh  F12=Cancel F17=Position to
F23=More options F24=More keys

Figure 6-77 Work with network server descriptions

10.When the Network Server parameters are displayed, press PgDn thrice to display the last
page of parameters. Change the value of the Power control field to *NO and press Enter.

11.Press F3 to exit the Work with Network Server Descriptions screen.

12.Back on the Work with Configuration Status screen, type 1 (Vary on) in the Opt field of the
Network Server and press Enter. The Network Server is varied back on to make the i5/0S
CD drive available for the remainder of the installation process.

6.4 Updating SLES 9 to SLES 10

The SLES 10 version of the Novell / SUSE Linux distribution includes support for upgrading
from the previous version (SLES 9). This section describes the process of updating an
instance of SLES 9 to SLES 10.

Note: Similar to any other update, a full backup of the SLES 9 installation should be made
prior to attempting the update process.
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1. The first step is to vary off the Network Server. From the i5/0S hosting partition issue the
following command as shown in Example 6-8.

Example 6-8 Vary off network server

VRYCFG CFGOBJ(SLES9) CFGTYPE(*NWS) STATUS(*OFF)

The CFGOBJ value is the name of the Network Server.

The update process is started by IPLing the Linux partition off of the SLES10 distribution
media. The network server will need to be modified to boot off of the SLES 10 installation
kernel.

2. Place CD1 of the distribution media into the CD drive of the hosting i5/0S partition and
issue the command shown in Example 6-9.

Example 6-9 Modify network server description

CHGNWSD NWSD(SLES9) IPLSRC(*STMF) IPLSTMF(*/QOPT/SLES100.001/SUSEBOOT/INST64”)

The NWSD value is the name of the Network Server Description.

Note: At the time of writing of this book, the path for the installation kernel is
/qopt/SLES100.001/SUSEBOOT/INST64. The path should be validated through the
documentation provided with the Linux distribution.

3. Once the Network Server Description has been modified, vary on the Network Server with
the following command shown in Example 6-10.

Example 6-10 Vary on network server

VRYCFG CFGOBJ(SLES9) CFGTYPE(*NWS) STATUS(*ON)

Note: Make sure to have access to the virtual console for the Linux partition to be able
to respond to the installation prompts.
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The first screen to be displayed is the language selection screen shown in Figure 6-78.

#* rootmappsrvAS-2: - E]@

Ya5T @ linux Press Fl for Help &

Choose the
Language to use
during installation
and for the
installed system.

Click Accept to

Nothing will
happen to your
computer until you
confirm all your
settings in the last
installation dialog.

You can select
Abort at any time to
abort the
installation
process.

Figure 6-78 SLES 10 Update - Language Selection

4. Choose the desired language then press Tab until [Next] is highlighted and press Enter.

The next screen to be displayed is the License Agreement screen as shown in
Figure 6-79.

#* rootmappsrvAS-2:- E]@

Ya8T @ linux Press Fl for Help &

Fead the license
agreement carefully
and select one of
the available
options. If you do
not agree to the
license agreement,
the configuration
will be aborted.

SUSE Linux Enterprise Server (SLES) 10
ovell{r) End User License Agreement for Beta §

PLERSE RERD THIS BETA AGREEMENT CAREFULLY, BY I
USING THE SOFTWARE, YOU AGREE TO THE TERMS OF T
ANY SUPPLEMENTAL NOVELL LICENSE AGREEMENT INCLU
IF YOU DO WOT AGREE WITH THESE TERMS, DO NOT DO
THE SOFTWARE. THE SOFTWARE MAY NOT BE SOLD, TF

DISTRIBUTED WITHOUT PRIOR WRITTEN AUTHORIZATION
FROM NCOVELL.

Figure 6-79 SLES 10 Update - License Agreement

5. Press Tab until [Next] is highlighted and then press Enter.
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At this point the installer analyzes the attached disk and determines that an installation is
already on the disk. The installation Mode screen (Figure 6-80) provides the ability to
select a New Installation or an Update.

#* rootmappsrvAS-2: - E]@

Ya5T @ linux Press Fl for Help &

Installation Mode
Select what to do:
Select New
Installation if
there is no existing
Linux system on your
machine or if you
ant to replace an
existing Linux
system completely,
abandoning all its
configuration data.
Select Update an
Exiszting Systen to
update a Linux
system already
installed on your
machine. This option
preserves

Figure 6-80 SLES 10 Update - Installation Mode

6. Press Tab until Update is highlighted and then press Space Bar to select. Then press Tab
until [Next] is highlighted and then press Enter.

7. From the list of available installations (Figure 6-81) ensure that the installation to be
updated is at the top of the list (it should in fact be the only distribution listed). Press Tab
until [Next] is highlighted and then press Enter.

#* rootwappsrvAS-2: - Q @

TasT (@ linux Press Fl for Help =&

Select the
partition or system
to update.

Show A1l
Partitions expands
the list to a
general overview of
your system's
partitions.

em to Update:

LINUX Enterpri

[Abort]

Figure 6-81 SLES 10 Update - Select installation to update
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At this point the installer analyzes the installed packages and determines what packages
need to be updated. Once that is complete the “Installation Settings” screen shown in
Figure 6-82 is displayed.

#* rootmappsrvAS-2: -
YasT B linux

Use Rocept to
perform an update
ith the wvalues 11
displayed. System: CHRP
Change the values Pchessor: Zx POWERS (gr)
by clicking on the Main Memory: 512 MB

respective headline Izstallatign Media
or by using the SUSE-Linux-Enterprise-Server-ppc 10

Chandge... menu. deate Opt}ons )
vour hard disk SUSE Linux Enterprise Server 10
has not been Update Based on Patterns

modified in any way, + Novell AppArmor

so you can still X W%ndow System )
safely abort, 64B1it Runtime Environment

GNOME Desktop Environment for Server
Server Base System
KDE Desktop Environment for Serwver

Figure 6-82 SLES 10 Update - Installation Settings

8. Press Tab on the Installation Settings screen until [Accept] is highlighted and then press
Enter.

9. On the “Confirm Update” screen (Figure 6-83), press Tab until [Start Update] is
highlighted and then press Enter.

[Start Update]

Figure 6-83 SLES 10 Update - Confirm Update
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At this point the installer copies and installs the updated packages onto the installed

system. A constantly updated status of the update process is displayed as shown in
Figure 6-84.

#* rootmappsrvAS-2: -

8|(=1/E3
7as3T @ linux

Press Fl for Help |
e Installation
Pleaze walit while

packadges are
installed.

c.rpm (9

Total
[Back] [Abort]

Figure 6-84 SLES 10 Update - Package Installation progress

After the updated packages have been installed, the installation program automatically
reboots the system. Since the Network Server is still configured to start the installation
kernel, the installation program attempts to restart. At this point, you should shutdown the
Network Server so that the Network Server Description can be updated to boot off of the
Linux kernel installed/updated in the virtual storage space.
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10.When the Language selection screen (Figure 6-85) is displayed, press Tab until [Abort] is
highlighted and then press Enter.

#* rootmappsrvAS-2: - E]@

Ya5T @ linux Press Fl for Help &

Langu
Choose the
Language to use
during installation
and for the
installed system.
Click Accept to

Nothing will
happen to your

computer until you
confirm all your
settings in the last
installation dialog.
You can select

Figure 6-85 SLES 10 Update - Language selection - Abort Installation

11.When the confirmation dialog box (Figure 6-86) is displayed, press Tab until
[Abort Installation] is highlighted and then press Enter.

llation ]

Figure 6-86 SLES 10 Update - Confirm abort request
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At this point the installation program terminates and the main menu is displayed as shown
in Figure 6-87.

Main Menu

1) Settings

2) System Information

3) Kernel Modules (Hardware Drivers)
4) Start Installation or System

5) Verify Installation CD-ROM/DVD

6) Eject CD

7) Exit or Reboot

8) Power off

>

Figure 6-87 SLES 10 Update - Main Menu

12.Type 8 (Power off) and then press Enter.

13.When the confirm power off message (Figure 6-88) is displayed, type 1 (Yes) and press
Enter.

Do you want to halt the system now?

1) Yes
2) No

>

Figure 6-88 SLES 10 Update - Confirm power off request

At this point the operating system will be shut down.

14.In the hosting i5/0OS partition, issue the following command to vary off the Network Server
as shown in Example 6-11.

Example 6-11 Vary off Network Server

VRYCFG CFGOBJ(SLES9) CFGTYPE(*NWS) STATUS(*OFF)

The value for CFGOBJ is the name of the Network Server.

15.In the hosting i5/0S partition, issue the following command to update the Network Server
Description to boot off the installed kernel as shown in Example 6-12.

Example 6-12 Update Network Server Description

CHGNWSD NWSD(SLES9) IPLSRC(*NWSSTG) IPLSTMF(*NONE)

The value for NWSD is the name of the Network Server Description.
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16.In the hosting i5/0S partition, issue the following command to vary the Network Server
back on as shown in Example 6-13.

Example 6-13 Vary on network server
VRYCFG CFGOBJ(SLES9) CFGTYPE(*NWS) STATUS(*ON)

The value for CFGOBJ is the name of the Network Server.

Note: You should have access to the virtual console for the Linux partition. If the virtual
console window has been terminated, restart it either through the HMC or the virtual
console support of the hosting i5/0S partition.

Once the partition is restarted, the installer will prompt for any additional CDs required as
shown in Figure 6-89.

Figure 6-89 SLES 10 Update - Prompt for additional CDs

17.Insert the requested CD into the CD drive of the hosting i5/0S partition and then press
Enter.

Once all of the updated packages have been installed a prompt is displayed for
downloading additional updates from the Internet as shown in Figure 6-90.

& rootmappsrvAS-2:- E]@

TasST @ linux Press Fl for Help 2

Here, wvalidate the
Internet connection
Just configured. The
test is entirely
optional.

2 successful
result enablez you
to run the TasT
online Update.

[Abort]

Figure 6-90 SLES 10 Update - Download additional updates

The selection you make will be dependent on whether your environment supports a
connection to the Internet for the Linux partition.
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18.For this example, we will assume that a connection to the Internet is not available,
therefore press Tab until No. Skip This Test is highlighted then press Space Bar to
make the selection. Press Tab until [Next] is highlighted and press Enter.

At this point, the system configuration files are updated by the installer. Once the
configuration files have been updated, the release notes are displayed.

19.After review of the release notes, press Tab until [Next] is highlighted and then press
Enter.

An Installation Completed dialog box is displayed as shown in Figure 6-91.

& rootmappsrvAS-2: - Q@

¥a28T @ linux FPress Fl for Help &

Installation Completed
Tour system is

ready for use.
Tinish will close The installation has completed successfully.

the TasT |Your system is ready for use. Click Finish to
installation and |log in to the system.
continue to the Please visit us at
login screen.
If you chooze the
default graphical
desktop KDE, you can
adjust some KDE
settings to your
hardware. Also
notice our SUSE
elcome Dialog.
Use Clone 1f you
ant to create an
AutoYasT profile.

rutoYasT i1s a way to
[ inizh]

Figure 6-91 SLES 10 Update - Installation Completed

20.Press Enter to select the [Finish] option.

At this point, the updated Linux instance will complete starting. One way to confirm the
update is to notice that the Logon herald now indicates that the distribution is SLES 10 as
shown in Figure 6-92.

Welcome to SUSE Linux Enterprise Server 10 (ppc) - Kernel 2.6.16.20-0.12-ppc64
(console).

Tinux Togin:

Figure 6-92 SLES 10 Update - Updated Logon Herald
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Administrating the Linux

environment

This chapter discusses the administration and operation topics of the Linux server including:

» Checking the Linux partition resources

— From the Hardware Management Console (HMC)

From Linux

» Webmin discussion

— Common administration task examples using WebMin

» Backup and restore of Linux partition

Backup and restore strategy

i5/08S side backup and restore

Linux side backup and restore

HMC configuration backup and restore
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7.1 Checking Linux partition resources

7.1.1 From HMC

250

We need to know the current resource utilization of the Linux partitions for proper
management of the resources. Those resources can be processors, memory utilization,
process jobs. This section explains how to check the Linux resources from HMC and from
Linux OS.

On runtime you can monitor your Linux partitions from HMC. Here you can see the
processors and memory usage and the I/O devices that are attached to the partition. Perform
the following steps:

1. On HMC right-click over partition and select Properties as illustrated in Figure 7-1.

Server and Patition: Server Management

Iarre State Operatar Panel Walue
= [ 5z0is Operating
= ER Partitions
# isos Funning 00000000

+ |:| LirLix ar is Propetties

% System Profiles Create

Dynamic Logical Partitioning bk
Open Terminal Window

Claze Terminal Connection
Restart Partition

Shut Dowvn Partition

Add Managed Systemi(s) ’

X ’ |Juuuu

Figure 7-1 HMC - partition properties

2. Over the partition properties window, select the Hardware tab. In this window, select the

I/0 tab as illustrated in Figure 7-2. Under the I/O tab, you can see the resources that are
used for the logical partition. In our case, the Linux partition has attached an ethernet

adapter as Physical I/O.
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I Partition Properties : Linux on i5 @ itsohme

=%

Generall Hardvware | Yirtual Adapters | Settings | Cther | Reference Code

Processors and Memory

The table below details the current HO uzage for this partition.

Current Paool ID Type - Model | Serial Murm

= @

(= 2 Unit U5095.001 1052 S
= &= Bus 186
Slot COS PCI100/ OMbps Bthernet Unassigned 25439 - 001 32-40164E
[i] i [i]
(Advanced. )
{804 [ Cancel ] [ Help ]@

Figure 7-2 Partition properties - Hardware I/O

3. Select the Processors and Memory tab as illustrated in Figure 7-4. This tab shows the
resource definition as well as the current resource allocation.
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] partition Properties : Linux on i5 @ itsohmc g@ﬁ

General | Hardware | vidusl Adapters | Seftings | Other | Reference Code

|0 |{ Processars and hemary |

Processing

Miniraurn Mazirnum Currert
Processing units 01 1 03
Virtual processors 1 10 2
Sharing mode Uncapped Weight : 128

|:| Alloyy shared proceszor pool utilization autharity

Mermary

Detailed below are this partition's memary allocation settings.

iritnLarn Mazirnum Currerit
Memory settings : 2 GB 0 ME 4 GB O MB FGEBOME

— |
Ok [ Cancel |l Help ]E]

Figure 7-3 Partition properties - Hardware processors and memory

7.1.2 From Linux OS

There are a number of tools that exist in Linux to determine the current resource allocation or
utilization. This section briefly covers the following commands:

» top
» vmstat
» free

» iostat

The top command

The top command provides a dynamic real-time view of a running system. It can display
system summary information as well as a list of tasks currently being managed by the Linux
kernel. The types of system summary information shown and the types, order and size of
information displayed for tasks are all user configurable and that configuration can be made
persistent across restarts. The program provides a limited interactive interface for process
manipulation as well as a much more extensive interface for personal configuration.

When operating the top command, press h or ? for help and q to quit. Alternatively, you could
use the traditional interrupt key, Ctrl+C when you are done.

To start top, run the following command in any Linux emulation:

Tinux:™ # top
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As illustrated in Figure 7-4, the top command is composed for the following screen areas:

1. Summary area: The summary area gives a brief status of the system showing the quantity
of tasks, the CPU, memory and swap utilization.

2. Message/prompt line: This is for the command entry. For more information about the
commands, press the h or ? keys for help.

3. Columns header: This file defines the column header. In our example, you see processes
by PID (Process ID), user, PR (priority), NI (nice value, that is another type of priority),
VIRT (Virtual memory used in the task), RES (non swapped physical memory used), SHR
(Shared Memory size), S (Process status), %CPU (CPU usage), %MEM (Memory usage),
TIME+ (CPU time), COMMAND (Command line or program name).

4. Task area: In this area, every line or file is one independent process.

top - 08:51:36 up 13:02, 2 users, Tload average: 0.00, 0.00, 0.00

Tasks: 95 total, 1 running, 94 sleeping, 0 stopped, 0 zombie
Cpu(s): 0.0% us, 0.0% sy, 0.0% ni, 100.0% id, 0.0% wa, 0.0% hi, 0.0% si
1

Mem: 3076376k total, 259024k used, 2817352k free, 23408k buffers

Swap: 1541984k total, Ok used, 1541984k free, 111260k cached
2
PID USER PR NI VIRT RES SHR S %CPU %MEM TIME+ COMMAND

3

4015 root 16 0 2472 1508 2228 R 0.3 0.0 0:02.39 top
1 root 16 0 628 284 480 S 0.0 0.0 0:00.20 init
2 root RT 0 0 0 0S 0.0 0.0 0:00.00 migration/0
3 root 34 19 0 0 0S 0.0 0.0 0:00.00 ksoftirqgd/0
4 root RT 0 0 0 0S 0.0 0.0 0:00.00 migration/1
5 root 34 19 0 0 0S 0.0 0.0 0:00.00 ksoftirgd/1
6 root RT 0 0 0 0S 0.0 0.0 0:00.00 migration/2
7 root 34 19 0 0 0S 0.0 0.0 0:00.00 ksoftirqd/2

4
8 root RT 0 0 0 0S 0.0 0.0 0:00.00 migration/3
9 root 34 19 0 0 0S 0.0 0.0 0:00.00 ksoftirqgd/3
42 root 5 -10 0 0 0S 0.0 0.0 0:00.00 events/0
43 root 5 -10 0 0 0S 0.0 0.0 0:00.00 events/1
44 root 5 -10 0 0 0S 0.0 0.0 0:00.00 events/2
45 root 5 -10 0 0 0S 0.0 0.0 0:00.00 events/3
46 root 5 -10 0 0 0S 0.0 0.0 0:00.00 kblockd/0
47 root 5 -10 0 0 0S 0.0 0.0 0:00.00 kblockd/1
48 root 5 -10 0 0 0S 0.0 0.0 0:00.00 kblockd/2

Figure 7-4 top command

The vmstat command

The vmstat command reports information about processes, memory, paging, block IO, traps,
and CPU activity. The first report produced gives averages since the last reboot. Additional
reports give information about a sampling period of length delay. The process and memory
reports are instantaneous in either case.
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To start vmstat, run the Linux command as illustrated in Figure 7-5.

Tinux:™ # vmstat

procs ----------- memory---------- --- swap-- ----- io---- -- system-- ---- Cpu----
r b swpd free buff cache si so bi bo in cs us sy id wa
0 0 0 2800192 26920 129336 0 0 1 1 2 6 0 0 100
0

Tinux:™ #

Figure 7-5 vmstat command
Execute vmstat -h or man vmstat for further information.

The free command
The free command displays the total amount of free and used physical and swap memory in
the system, as well as the buffers used by the kernel. The shared memory column should be
ignored as it is obsolete.

To run the free command, execute it on Linux as illustrated in Figure 7-6.

Tinux:™ # free

total used free shared buffers cached
Mem: 3076376 282088 2794288 0 27184 130100
-/+ buffers/cache: 124804 2951572
Swap: 1541984 0 1541984

Tinux:™ #

Figure 7-6 free command
Execute free -h orman free for further information.

The iostat command

The iostat command is used for monitoring system input/output device loading by observing
the time the devices are active in relation to their average transfer rates. The iostat
command generates reports that can be used to change system configuration to better
balance the input/output load between physical disks. The first report generated by the
iostat command provides statistics about the time since the system was booted.

Note: To run this command, it is necessary to install the sysstat package. Refer to your
distribution software installer to obtain this package.
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In Figure 7-7, we illustrate how to execute the iostat on a Linux terminal. This example

shows two system reports at intervals of two seconds. Each new report contains statistics
collected during the interval since the previous report.

Tinux:™ # iostat 2 2
Linux 2.6.5-7.97-pseries64 (1inux)

avg-cpu: %user  %nice %sys %io

0.06 0.01 0.02
Device: tps Blk_read/s
sda 0.58 10.03
sdb 0.00 0.03
sr0 0.01 0.15

avg-cpu: %user  %nice %sys %io

0.00 0.00 0.12
Device: tps Blk_read/s
sda 0.00 0.00
sdb 0.00 0.00
sr0 0.00 0.00
Tinux:™ #

09/08/04

wait  %idle
0.02 99.90

Blk_wrtn/s  Blk_read Blk wrtn

5.76 515518 295872
0.00 1288 0
0.00 7804 0
wait  %idle
0.00 99.88
Bk wrtn/s  Blk read Blk wrtn
0.00 0 0
0.00 0 0
0.00 0 0

Figure 7-7 iostat command

7.2 Linux utilities

The following software packages are the most commonly used to connect to and manage

your Linux servers.
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7.2.1 YaST for SUSE
YaST stands for Yet Another System Tool. It is used to configure and manage your Linux

server. You can start YaST by typing ~> yast as system administrator (root) on the Linux
command line. YaST Control Center window appears as illustrated in Figure 7-8.

e CT B2

L N

Mﬁ- Software

Hardware

YaST Control Center § rchasl0s )

e et St

’T‘*I Install and Remove
i Software

p—
Change 5 f
el ogrce e I ?&' Installation into Directory
Installation

Onllne Update

Systermn

+ Patch CO Update System Update

Ty
g

l .‘ Metwork Devices
T

Network Services

YOU Server Configuration

@ o @ @

Security and Users

* Misc

| Help || Search | Close

Figure 7-8 YaST Control Center
This tool is available on the SUSE Linux distributions.

7.2.2 Red Hat Setup

Setup, shown in Figure 7-9, is the Red Hat implementation of the Linux configuration tool. It is

used to configure and manage your Linux server. As system administrator (root) on the Linux
command line, you can start Setup by typing ~> setup.
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Chooze & Tool

Firewall configuration
Keyboard configuration
Mouse configuration
Hetwork configuration
Printer configuration
System services

Timezone configuration
¥ configuration

<Tab>/<Alt-Tah> between elements | Uze <Enter? to edit a selection

Figure 7-9 Red Hat Setup

This tool is available on the Red Hat Linux distributions.

7.2.3 PUTTY

PuTTY, shown in Figure 7-10, is a free Teinet and SSH client for Win32® and UNIX platforms.
The PuTTY version used in this book is version 0.57.

&Bul I' l!nnﬁguratiun E

Cateqary:

[=- Session

- Logging
= Terminal

- Kewboard
- Bell

- Features
= Window

- Appearance
- Behaviour
- Tranglation
- Selection
- Colours
[=)- Connection

- Prowy

- Telnet

- Rlogin

Optiohs contraling SSH connections

- Data to zend to the zarver

Remaote command:

|

Protocol options
[-D Don't allocate & peudo-terminal

["] Enable compression

Freferred S5H pratocal version:

2 only

@1 oy O %2

( Enciyption options -

Erncrpption cipher zelection policy:

AES [S5H 2 only)
Blowfish
30ES
- warn below here -
DES

Up

| [] Enable non-standard use of single-DES in S5H 2

Open H Cancel

Figure 7-10 PuTTy

You can download PuTTY from the Web at:
http://www.chiark.greenend.org.uk/~sgtatham/putty/
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7.2.4 VNC

Virtual Network Computing (VNC), shown in Figure 7-11, is free software which allows you to

view and interact with another computer which may or may not have the same operating
system.

Connection details H

E WHE zerver Irchas'IDd:1| LI
Use hiost display Cancel |

e.d. shoopw:2

[Dizplay defaults to O'if not given) Opicns... |

Figure 7-11  VNC

You can download VNC from the Web at:

http://www.realvnc.com/

7.2.5 Webmin

Webmin, shown in Figure 7-12, is a Web-based interface for system administration of UNIX
systems. This is an open-source tool that runs on a variety of Linux distributions including
SUSE and Red Hat and a variety of hardware platforms. With Webmin, you can access your
Linux server using a Web browser with the following address:

https://Tinuxhostname:10000

‘2 Webmin 1.150 on rchas10d.rchland.ibm.com (SuSE Linux 9.0) - Micrasoft Internet Explorer

File Edit Yiew Favaorites Tools Help |
GBack - = - @D 7at | Qisearch [FFavorites Media o4 | = M=

Links @Custumize Links @Frea Hotmail @IBM Business Transformation Homepage IBM Business Transformation @IBM Home Page @IBM Internal Help Homepage
Address @ https:f/rchas 10d: 10000 Fat=system

= Feedback ¢ =

>
&

P

Disk and Nethrk Filesystems

Change Passwords Digk Quotas

E

LDAP Users and Groups

<

Log File Botation MON Service Moniter

PAM Authentication
Figure 7-12 Webmin

Running Processes Scheduled Commands Scheduled Cron Jobs

You can download Webmin from the Web at:

http://www.webmin.com/
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Using Webmin for Linux administration tasks

Before you start any administration task, it is good idea to set up Webmin environment to be

most convenient for you. For example, if English is not your native language, select
Webmin — Change Language and Theme and change Webmin Ul language.

Viewing and editing files

This section explains how to use Webmin to find, view, and edit the files.

1. From the main Webmin menu, select Others — File Manager as illustrated in

Figure 7-13.

. on li .rchland.ibm.com (Su! nux 9.0) - rosoft Internet Explorer

File Edt Wiew Favorites Tools Help

Q- O BB G Do Frros @ @ 353

Address | @] https:inuxiS:10000j7cat=

60 D) D)

\Webmini System) Serviersi Networking . Hardwiare  Gluster. GOthers

#

Custorn Commands

Ly

Protected Web Directoties SSH/Telnet Login System and Server Status

Version 1.150 on limndgS.rchland.ibm.com (SuSE Linux 9.0)

https: linusds: 10000ffilef

¥= Feedback | ¢ Log Out

‘A
11 Mo dul
3

Upload and Download

Theme By
MSC. Linux

B % Local intranet

Figure 7-13 Webmin - File manager option
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8

You can click the directory or file of your interest or you can search for a file by clicking the
Find icon in the navigation bar. Once you find the file you want, click the Edit icon for
editing as illustrated in Figure 7-14.

You can double-click the file to view the contents, however, you cannot edit it.

T
i

QEack - © |ﬂ ﬂ | /"‘ssarch ‘5_“\';*Favurites @ e ) - o =5

Address | &] https:jfinusis: 10000/file] B>
— P L4
> 4 2w AL EX a= || B0 o f S -
Index | Config| Save | Edit [Refresh| info | ACL | EXT | Find | Delete [ New |Upload| Mew | Hew |Rename|Shaing| Mount | Copy| Cut [Paste|
il [ || }fustthin
—jE:nt |/ MHarme | Size I Lser | Group Data |7
i dev A wim 9B root root 1 8/dul
amete A" vimdiff 3B root root 16/Jul
&1 horne vimtutar 1kB root root 30/dun
- lib vnstat 31 kB root root 30/dun
- lib 64 vne-session 608 root root 21 dul
- lost+faund volname 1N kA ront mnt 30Mun
il media w| ] 300dun
| St Wl 300un
| font i, [¥neserver -name Mylinuxsession -depth 16 -geometry 1000700 00un
—ﬁpruc Wi 30/dun
- oot Wi 300dun
| Swsomn wh 01l
i s Wi 30/dun
i s wt a1idul
et Wi 30/dun
- usr wh 30Mun
jXHHE wh 30/dun
L bin ek 30/dun
Jg_ames ek 300dun
Slinclude ik 30/dun
5 ib A" wi A 6/dul
j:gjcﬁa‘: m ‘ Gotol ? Find Fave] Save & Close x Cloze S?jﬁ\n
1l powerpe-suse-linux WE|Warning: Applet Window 30Mun
0 powerpeBd-suse-linu WO UL | Ko rour oL 30/dun
5 sbin wol-dhepdconf 1 kB root root 30/Jun
i share wirite 9kB root tty 30/dun
Sasrc write_attr 14 kB root root 015dul
L gavar wipt 16 kB root root 30/Jun J
whdial 115 kB root root 300dun
L wedialconf 68 kB root oot 30Mun
xaras 14 kB root root 30/dun /4 o=
@jnpp\etstarted é ‘j Local inkranek

Figure 7-14 Webmin - File Manager

Security settings

This section explains how to use Webmin’s navigation bar icons as illustrated in Figure 7-15
for a specific file’s security settings:

>

>

-

Index

Info icon: You can view and edit the permission and ownership of the file
ACL icon: You can view and edit the Access Control List over the file

EXT icon: You can view and edit the extra attributes of the file where some of the
attributes are security-related.

fol

Rename

Hulu [ -

=

Upload

4

Sawve

?

Infa

A

EXT

X

Delete

s

Cut

i

New

,

Paste

ACL

N

New

Y

Find

Config Edit |Refresh Mew Sharing [ Mount | Copy

Figure 7-15 Webmin - File Manager - navigation bar
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Figure 7-16 illustrates the examples of these icons.
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Figure 7-16 Webmin - File Manager - file privileges
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Managing users and groups

Click the Users and Groups icon in the System pane to administrate Linux users
(Figure 7-17).

l@"W‘élir'ni'n 1.150 on linuxi5.rchland.ibm.com (SuSE Linux 9.0) - Microsoft Internet Explorer T — i 9 )
File Edt View Favarites Toals Help ?

eﬁack b l\) @ @ {:’h psaarch T;\\?Favorites eMedia @ Bv ,1_\" i_J

SLE

|\ Webmin. System) Servierss Networking) Herdwcore  Cluster. Gthers)

Svstem

e &

Bootup and Shutdown Change Passwords Disk Quotas Disk and Metwork Filesystems

>

<

]
7

Filesystern Backup LDAP Users and Groups Log File Eotation MO Service Momtor
PAM Authentication Running Precesses Scheduled Commands Scheduled Cren Jobs
\ Iy @
Secunty Sentries Software Packages SysW Init Configuration Svstem Documentation
System Logs Users ang{ Groups [~
@ hktps: flinuiS: 10000/ useradmin/ = é ﬂ Local inkranet

Figure 7-17 Webmin - Users and Groups

From the opened windows you can create, modify, or delete users or groups only by filling the
appropriate fields or pressing buttons.

You can find details about using Webmin on the Web at:
http://www.swelltech.com/support/pdfs/webminguide.pdf

There are many other Webmin modules that are very useful which you can find on the Web
at:

http://webadminmodules.sourceforge.net/

Alternatively, from the main Webmin page, you can click the Third-Party Modules icon. Install

these modules by selecting Webmin — Webmin Configuration > Webmin Modules —
Install Module.
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7.2.6 WinSCP

WiInSCP is an open source SFTP and SCP client for Windows using SSH to connect to UNIX
or Linux machines.

WinSCP Login

= Session c2h024 7@ rchas10
Stored sessions czhl24 7 @rchas10d
Logging Load

=I- Erwvironment
Directories
SCP

= Connection Set defavilts
Prosy

=-55H Shellican
Authentication
Bugz

F'leferencei\
Advanced options

I Cloze

Ahaout... Languages Lagin
l J |

Figure 7-18 WinSCP preferences

You can download WinSCP from the Web at:
http://winscp.sourceforge.net/eng/

7.3 Backup and recovery

In this section, we discuss backup strategy for Linux partitions. This section also introduces
some tools for backup.

7.3.1 Backup strategy for Linux partition

We assume you have virtual I/O for your Linux partition where disk storage resources are
served by the i5/08S partition. Therefore, there are four components which should be part of
your save/restore strategy:

» NWS Storage Space (NWSSTG): All Linux disks are parts of objects called Network
Server Storage Space in i5/0S terminology.

» NWS Description (NWSD): All information about image of Linux server are described
inside of objects called Network Server Description (NWSD) in i5/0S terminology.

» NWS Storage Space Link: Information about links among NWSD and NWS Storage
Spaces are part both of NWS Storage Space and NWSD.

» Partition: All information about setting Linux partition are stored on HMC configuration.
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7.3.2 i5/0S oriented backup
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i5/08S gives you the following possibilities to save data for Linux partition:
» Save entire system (option 21 in i5/0S Save menu)

— This option save all data from i5/0S including NWSD or NWS Storage Spaces or links
among NWSD and NWS Storage Spaces.

— Data saved this way can be used for recovery of an entire system and for recovery of a
part of system like NWS Storage Space or NWSD.

— Itis a common practice that this is done once in a month.
» Save system data only (option 22 in i5/0S Save menu)

— This option saves NWSSTG and NWSD.
— Itis a common practice that this is done once in a week.

» Save all user data (option 23 in i5/0S Save menu)

— This option saves NWSSTG.
These three options are base backup options in an i5/0S strategy. They give us a weekly
copy of two parts of Linux environment. This is probably enough for NWSD because it does

not change frequently. But for the data in NWSSTG we need to implement the daily backup
strategy.

There are two possibilities. First is to save it on NWSSTG level and second is to save on files
or directories level.

We also assume that a base i5/0S strategy includes a daily backup of all new and changed
document (option 31 in i5/0S Save menu).

NWSSTG level backup

This is backing up the whole NWSSTG space, that is, whole disk in Linux term. This section
explains the steps for this task.

All NWSSTG spaces are in /QFPNWSSTG directory in IFS of i5/0S. One of the i5/0S object
types is Save file (*SAVF). This section describes the method of backing up NWSSTG using
this object type. It does compress data file while it saves it and is similar to the way how tar file
in Linux works.

1. If the Linux server is still up and running, stop it first. On Linux terminal session, type:
shutdown -h now

2. Then you need to vary off NWSD. On i5/0S command entry, type:
VRYCFG CFGOBJ(LINUX) CFGTYPE(*NWS) STATUS (*OFF)

Give the name of corresponding NWSD to your Linux partition to CFGOBJ parameter. In
our example, it is “LINUX”.

3. Create a library where you will store NWS Storage Spaces on a daily basis by typing the
following command:

CRTLIB LNXBACKUP

4. Create SAVF (with name NWSSSx where NWSSS is a name of NWS Storage Space and
x is day in week) to which you save your Linux NWS Storage Space with the following
command:

CRTSAVF LNXBACKUP/NWSDSSx
5. Repeat CRTSAVF step for all other NWS Storage Spaces you want to save.
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7.
8.
9.

Save your NWS Storage Spaces to this SAVF with data compression, assuming that
LINUX is the name of NWSD, with the following command:

SAV DEV(°/QSYS.LIB/LNXBACKUP.LIB/NWSSSx.FILE®) OBJ((/QFPNWSSTG/LINUX*))
DTACPR(*YES)

Repeat SAV step for all other NWS Storage Spaces you want to save.
Vary on your NWSD.
The SAVF will be saved during daily save of new or changed documents.

10.The LNXBACKUP library can be cleaned after weekly save of all user data.

Tip: You can save NWSD in LNXBACKUP library as well as part of saved configuration
data. Create SAVF and then use option 10 from Save menu on i5/0S.

Files and directories level backup
This section describes the method of files and directories level backup.

Note: This type of backup has the advantage of not requiring the Linux partition to be
varied off, that is, to be down.

This task consists of a few sub tasks:

v

vYyy

Creating a new directory in i5/0S IFS and export it to NFS

Mounting this NFS directory to Linux file system

Creating script in Linux for backup files and directories to this NFS drive
Scheduling this operation

This IFS directory exported to NFS will be then saved in i5/0S on base daily backup of new
and changed documents.

Note: We assume that the virtual ethernet line between the i5/0S and Linux partition
already exists.
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Creating a new directory in i5/0OS IFS and exporting it to NFS

1. Create a new directory in i5/0OS IFS. On iSeries Navigator, select File Systems —
Integrated File System — Root. Right-click the root and select New Folder as illustrated

in Figure 7-19.
L eries Navigator i =] 4]
File Edit Yiew Help
ﬁjléﬁﬁ|X|@Q 3 minutes old
| Environment: My Connections | Rchas10: Root  Include: *.*
ij Databases ;I Marne | Size | Type | Changed =
co
Bl-og File Systems [E3bin File: Folder 7.5.2004 1
=2 Integrated File System CcaLag File: Folder 16.7.2004 1
B o CDdew File Folder 27.5.2004 1
E . et File Folder 19.7.2004 1
@O Create Shortcut [Z3home File Folder 27.5.2004 1
WO Customize this View > [Eiib File Falder 27.5,2004 1
o [CAGFPMwSsTG File Folder £,8,2004 17__
o b QIEM File Folder 27.5,2004 1
ERE [CAqsr File Falder 6.8.2004 17
B Permissions [CAoTcpTim File Folder 27.5.2004 1
& [E3 e File Folder 27.5.,2004 1
@ Sharing r | [Egven File Folder 27.5.2004 1 _
- MFS Export » F“Il.l_.n e ol P qnn;-l_l
4 I 3
=¥ Tasks - Rchas10 PEEEHIES ks

I Add a connection ed kasks

@ Install additional components

Creates a new folder,

[ -
Z

Figure 7-19 Create new folder

2. In the New Folder window, as illustrated in Figure 7-20, give a folder name and select No
on the Scan objects created in folder value. Then click OK.

Mew falder narme: ISlegs_iE_hck
Srcan objects created in folder; m
Optionz: ™ Restict rename and unlink
(] Cancel | Help |
g

Figure 7-20 New folder parameters
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3. On the iSeries, start the NFS server. Select Network — Servers — TCP/IP. Right-click
NFS and then select Start All.

L i9eries Navigator

File Edit Wiew Help

=10l x|

PO E RE O
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[]---E"E_; Remate Access Services

[—]ﬂ Servers M
g TCR{TP “ioiser
TCP o= Start L
iSeries Access o INE Skap &l
DMNS %EDF :

Stop L2

Server Jobs

o s User-Defined o 5MT
TS o bl E=P
1| | _'l_l 1]

; 5 Basic Operations ;I Server hame | Status Description -
B8 work Management A BOOTPIDHEP Relay Agert Stopped Bootp relay agent
ﬁ Configurakion and Service ?EBOOTP Stopped Bontp
L Metwork o “Hooom Started DDM
EI?' TCRJIP Configuration HEpHCR Stopped T
“faRauten Stopped RouteD pros
HaRPC Stopped RPC
Stopped

Trivial FTP
ek il &

Stopped

iSeries Support For Wi

Started

Stopped INETD

Stopped Extended Dvynarmic Rer
Stopped

[ N

SMTP
-
| Ll_l

e

Add a connection [ Corfi;  Metgroups
Install additional components Creat

@ P Confil Properties

Starks all of the dasmons for the MFS server,

erver jobs En Configure system as Direckory server

FEr :ﬁE Administer directory server
keryer ¥ ¥ Help for related kasks

| Kl

Figure 7-21 NFS - select all
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4. Right-click the NFS again and select Properties. Check the check box Start when TCP/IP
is started and click OK as shown in Figure 7-22.

NF5S Properties - Rchas10 ﬂll

General | Status I

¥ start when TCRJIP is started

—Déermons ko stark
v Remote procedure cal

¥ Block Ijo

Mumber ko stark: ! _:I
V¥ Server

Mumber to start: 1 _:I

Iv' Maunt
[v Metwork status monitar

v Metwork lock manager

[ Retrieve RPC reqistration information

Daemon start bmeout {1-3600): I 30 seconds
Dasman stap timeout (1-3600): I 30 seconds

Figure 7-22 Start NFS when TCP/IP is started

5. From the IFS, select the desired directory that will hold the Linux backup. Right-click and
select NFS Export and then select Properties as shown in Figure 7-23.

b iSeries Navigator ‘ =] 3

File Edit Wiew Help

% . i | [ :% o 2 minutes old

| Environment: My Connections I Rchas10: TCRIIP
' : IZ‘I sles9 ;I |jerver Mame | Status Description o
i LEronrg DHCP Relay Agent Stopped Bootp relay agent
Explore
& Stopped Bootp
cpe”t S Started oOM
cre‘: & Dtrh_cuv_ , Stopped DHCP
ustomize this View ¥ Stopped Routel: —
Mew Faolder... Started RPC
lt% Q5YS.LIE Delete. .. Stopped Trivial FTP
-3 QFileSvr.400 Rename. .. Started Metwork file system
. TetServer Started iSeries Support For Wir
(s Stopped INETD
Copy 1 Stopped Extended Dynamic Rer
Pazis Stopped SHTP 2
— J ph—
Restore...
Permissions -
- }subsystems for server jobs o Configure system as Directory server
(@ Install additional components Send... nievw DMS Mame Server :ﬁﬁ Administer directory server
i system as DHCP server 4 ? Help For related tasks
Sharing 3
Journaling. ..
) Remove k

Properties

a

Displays the properties of the NFS export of the selected item,

Figure 7-23 Select NFS Export - Properties
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6. Check the Add to list of permanent defined export check box as illustrated in
Figure 7-24. An entry is added to IFS /etc/EXPORTS file.

New NFS Export - Rchas10 ﬂll

General | Access |

Direckary: | islesa_is_bck Browse. .. |
Ananymaws user | CNFSAMNON =l Brawse.., |

[+ add to list of permanently defined expaorts

Export ; ! Cancel Help
Lo

Figure 7-24 Export an IFS directory

7. Mount this NFS directory to Linux file system.

Mounting the NFS directory to Linux file system
1. Mount NFS directory to Linux. Use Webmin — System — Disk and Network
Filesystems as shown in Figure 7-25.

File Edit View Favorites Tools  Help |

GBack ~ = - ) at | Qhsearch [GelFavorites GMedia &4 | - S5

Links @Customize Links @Free Hotrnail @IBM Business Transformation Homepage @IBM Business Transformation @IBM Home Page @IBM Internal Help Homepage

Address @ https:ffrchas10d: 10000/ ?cat=system
- - - = e k
& Feedbac!

Change Passwords Disk Cuotas Disk and Nethrk Filesystems

E

k<

LDAP Users and Groups Log File Botation MO Service Monttor
DAM Authentication Eunning Processes ZScheduled Commands ZScheduled Cron JTobs

Figure 7-25 Select Disk and Network Filesystems
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2. From the pull-down menu, first select Network Filesystem (nfs), then click Add Mount
as illustrated in Figure 7-26.

isk and Network Filesystems - Microsoft Internet Explorer

File Edit ‘Wiew Favorites Tools Help |

Back ~ = - (@ ﬁ| Qsearch [GFavorites @Media (% | EhN- & = =

i uskarmize: Linl tee Hokmali usiness Transformation Homepage: usiness Transfarmation ome Page nkernal Help Homepage:
Links Cuskomize Links Free Hokmail IEM Busi T i tion H IBM Busi T i Li IEM H F. IEM Ints | Help H

AddressI@https:.n’,n’rchaslod:IDDDD,l’mount,l’index‘cgi j o @ T
i Feedback | < ¢ Log Out
(W) R C D LS
— — S

Webmin System Servers. Networking Hordware . GCluster. Others

Disk and Network Filesystems

Type [

Figure 7-26 Add Mount nfs
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3. Select NFS Hostname (192.168.1.1 is IP address of i5/0S partition on virtual ethernet
line) as shown in Figure 7-27.

“J Create Mount - Microsoft Internet Explorer

File  Edit  View Fawvorites Tools  Help

GBack ~ = - ) at | Qhsearch (G Faw
Links @Customize Links @Free Hotmail @IBM Bu Fage @IBM Internal Help Homepage
Address @ https: firchas10d: 10000/mount fedit_mount.

= Feedback

AR m s-lﬁl’

Webmin: System . Servers Netwd

Create lount

Figure 7-27 Select NFS Hostname

4. Select NFS directory which we exported using iSeries Navigator as shown in Figure 7-28.

‘B Create Mount - Microsoft Internet Explorer

File Edit Wew Favorites Tools  Help

&Back - = - i | Qsearch  [FFav

Lirks @Customize Links @Frea Hatrnail @IBM Eu
Address @ https: {{rchas10d: 10000 mount/edit_mount.c

- m =

Webmin wSystem «Seryers uhetwd

nal Help Homepage

B= Feedback | £ ¢ Log Out

Create Mount

Figure 7-28 Select NFS directory
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5. Type a name of directory which you want to create for this operation to Mounted As field.
Check the radio buttons Save and restart at boot and Mount. Then press the Create

button as shown in Figure 7-29.

‘A Create Mount - Microsoft Internet Explorer _
File Edit Wew Favorites Tools Help |
GBack - = - @ i | Qsearch  [FFavorites S0Media (% | E-S = =

3

Links aCustomize Links @Frea Hotmail @IBM Business Transformation Homepage aIBM Business Transformation aIBM Home Page @IBM Internal Help Homepage
=l @eo |4 -

Address @ https:{/rchas10d: 10000 mount/edit_mount.cgitkype=nfs

Create Mount

T E—

Figure 7-29 Create mount in /backup directory
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6. Check if mount was created as shown in Figure 7-30.

-2 - Q0 A 0EDH D S

0l O O L&

Webmin Sysiem Seryvers Networking, Hordware Glusters @fhers

= Feedback’ | '« ¢ Log Out

Disk and Network Filesystemns
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T R B T | .
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Virtual Memory  Viwal Memory (swep)  SCSldeviee Aparion2  [Yes  Ves
Jdevipts  PTSTiesystem (devpts)  dewts  ¥es Ve
e RemelFlesystemrod)  pre e [Yes
by g¥sES ek Mo Y
jmedigedrom  SUBFS  CDROMdwve  [fes  Yes
jmediaedeomll  SUBFS  dewkdomil  [¥es  [Yes
e

& RAMDisk (mpf) et Yes Mo
jprocfoustsb  [USBFS wes ¥ o

L

Add maunt Type: |Common Internet Filesystem (cifs)

Figure 7-30 Check created mount

Creating a backup script

There can be a number of backup methods in Linux depending on the commands you use or
depending on the type of applications or services your are backing up. In this section, we
provide a method in case of a file server application.

Assume that our Linux system is defined as File server and the actual directory we are saving
is “/home” directory.

1. From Webmin main menu, select Others — File Manager. Then create bckhome.sh
script file under root directory as illustrated in Figure 7-31.

= Editing Iroatibckhomesh o)

#ihinish
#This is simple backup script for commpress and archive fhome directary

#change into backup directory
cd /hackup

#compress and archive with existing priviledges|
tar pozf homedir tgz thome

Yood Rd S /o] Kol

Figure 7-31 Backup script

Warning: Applet Window
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2. Add it the privileges to be executed like on Figure 7-32.

1 root/bckhome. sh g@

File
Path: froot/beckharme. sh
Type: File
Sizer 17e

Modified:  Mon Aug 03 18:02:18 COT 2004

Permiszions
User [ Read [ wiite [ Exec

Group: W Read [ ‘wite W Exec
Other: W Read [ ‘wiite ¥ Exec

Octal:  [0754
Dwnerghip

Uszer: root

Setuid: [ Execute as user

Group;  [root

Setgid [ Execute a: group

‘Warning: Applet Window
Figure 7-32 File privileges for backup script

Now you can execute this script any time you want to backup /home directory to the i5/0S
IFS file, “homedir”. Next we will schedule it for a periodic backup.

Scheduling backup

Let’'s assume that your backup strategy dictates a daily backup for all new and changed
documents should take place at 23:00 and all the backup copies should be placed on i5/0S
side. That means we need the backup of Linux files and directories on i5/0S side should take
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place right before 23:00, for example at 22:30. This section shows you how to accomplish this

task.

Select Webmin — System — Scheduled Cron Jobs. Choose Create a new scheduled
cron job link. Fill Job Details as shown in Figure 7-33.

File Edit View Favorites Tools  Help #

eBack - e » E] @ @ pSearch *Favorites @ Media e‘ @v % D

Address ahttps:,l’,l’rchaslﬂd:1DDDD,l’cron,l’edit_cron.cgi?new=1 Go Links *

B Feedback’| < ¢ Log Out
©.0.0.6..0.0.8
S e S A

Webmine  System:  Servers  Networking - Hardwaore « Cluster . Others

Create Cron Job

| Daily (at midnight)

@ root logged inko Webmin 1,150 on rchas10d. rehland.ibm,com (SUSE Linus 9, D)

Figure 7-33 Create Cron Job - Job Details
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2. Then choose the time when to execute and press Create as shown in Figure 7-34.

File  Edit View Favorites Tools  Help

eBack - @ . E] @ @ ,OSearch *Favorites @ vedia .6‘ @v % D

Address a https:/{rchas10d: 10000)cron/edit_cron. cgiznew=1 Go | |Links %

Daily (at midnight) . (+)

® ®
() ()

Maowvember
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— = 0O ] 0D s L0 P =

- o
— = 0O ] 0D s L0 P =

- o

Cre ate[ !

a rook logged into Webmin 1,150 on rchas10d, rehland.ibm,com (SUSE Linw:: 9,00 m l : :

ﬁ Local intranet: d

Figure 7-34 Create Cron Jobs - When to execute
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3. You will now be able to see this job in Scheduled CronJobs as shown in Figure 7-35.

File Edit View Favorites Tools Help #

cBack - @ E] @ @ pSearch *Favorites @ media 6‘ @v % D

Address @https:,l’,l’rchaslﬂd:IDDDD,l’cron,l’ Go Links **

Scheduled Cron Jobs

Create a new scheduled cron job. Create a new environment variable.

Create a new scheduled cron\TJb. Create a new environment variable.

Control user access to cron jobs

@ https: firchas10d: 10000/ cronfedit_cron,cgitidx=5 m . E 4 Local intranet d

Figure 7-35 Schedule Cron Jobs

4. Synchronize time between i5/0S and Linux partitions.
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5. The next day, you will see the homedir.tgz file in the /Sles9_i5_bck directory in IFS, your
i5/0S with time of creation about 22:30 as shown in Figure 7-36.

@ iSeries Navigator E]@

File Edit View Help

cXJ X 5 0 minutes old

| Environment: My Connections | Rchasi0: Sles9_i5_bck  Include: *.*

=] %Root [ | Mamne Size | Type Changed |Accessec
+-( bin | homedir. bgz 71.91MB  TGZ Fil 5/9/2004 10:32 PM 892004
+-[Z CALAB
+-(2] dev
+-(2] etc
+-(22] home
+-21 lib
+-[Z QFPMNWSSTG
) QIEM
+-[21 QSR
+-[2 QTCPTMM
+-(22 QVGEN
+-(2 QYaN
+-(2] sles
+-423 Slest_i5_bck
+-(2] tmp

+ usr ]
= [

task

s - Rchas10 tasks
related kasks

Add & connection
(@ Install additional components

b Y Help For

1-10of 1 ohjects

Figure 7-36 iSeries Navigator - Linux backup file

7.3.3 Linux-oriented backup

Linux-oriented backup has the same attributes as i5/0S oriented backup on file and directory
level. The only difference is that the backup files are not saved to files in NFS directory but
directly on tape. Tape is directly connected to i5/0S environment but can be used in Linux as
virtual tape.

There are three steps which you should follow to successfully save Linux files and directories
on tape connected to i5/0S partition:

1. Initialize tape for Linux. On i5/0S, the standard code for coding letters and numbers used
is EBCDIC, while on Linux it is ASCII. This means in the scenario of Linux-oriented
backup, you need to strictly sort out tapes cartridges for i5/0S and for Linux. The following
command is an example of initializing the tape cartridge for Linux:

INZTAP DEV(TAP02) NEWVOL(LNXBCK) CHECK(*NO) CODE(*ASCII) CLEAR(*YES)

2. Find the name convention for i5 tape in Linux. Use the dmesg | grep st command in ssh
Putty to find the name of tape you want to use to Linux backup. In our scenario, we have
two tape devices, st0 and st1, and the messages during boot regarding tapes are shown
in Figure 7-37.

st: Version 20040318, fixed bufsize 32768, s/g segs 256
Attached scsi tape stO at scsiO, channel 2, id 0, lun 0
st0: try direct i/o: yes (alignment 512 B), max page reachable by HBA 294912
Attached scsi tape stl at scsiO, channel 2, id 1, lun 0
stl: try direct i/o: yes (alignment 512 B), max page reachable by HBA 294912

Figure 7-37 dmesg - boot messages regarding tapes
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Assume that the order of tape devices is the same in i5/0S and Linux and we want use

TAPO2 (not TAPO1) in i5/0S terminology, meaning we need to find st1 tape in Linux. Find
where the st1 is located in Linux. Use ssh Putty and the following command:

find / -name stl

We receive the following output as illustrated in Figure 7-38.

rchas10d:™~ # find / -name stl
/sys/class/scsi_tape/stl
/dev/stl

Figure 7-38 Find the tape location

Because st1 is a device, the /dev/st1 is the right path to tape.

Vary off tape on i5/0S. Use 5250 screen and the following command:

VRYCFG CFGOBJ(TAP02) CFGTYPE(*DEV) STATUS(*OFF) RANGE(*0BJ)

mt -f /dev/stl status

Use ssh Putty screen to check status of tape. Use the following command:

We receive the output as illustrated in Figure 7-39.

rchas10d:™~ # mt -f /dev/stl status
drive type = Generic SCSI-2 tape
drive status = 805306880

sense key error = 0

residue count = 0

file number = 0

block number = 0

Tape block size 512 bytes. Density code 0x30 (unknown).

Soft error count since last status=0

General status bits on (41010000):
BOT ONLINE IM_REP_EN

Figure 7-39 Tape status

Tip: When you receive error message such as “mt: /dev/stl: Input/output error” try

following:

» Firstly, check that the tape cartridge is not ejected.
» Use the sg_start /dev/sgx 1 command.

Here, you find x by completing information from sg_map command and dmesg | grep sg

and dmesg | grep st commands.
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6. Use Webmin — System — Filesystem Backup. Choose the directory you want to
backup from the pull-down menu first, then click the Add a new backup of directory
button as illustrated in Figure 7-40.

[ Tesystem Dackup - Microsoft Internet txplorer

File Edit View Favorites Tools Help #

eBack x @ @ @ tﬁh pSearch *Favorites QMedia e @v &

Address @ https: ffrchas10d: 10000/ sdumpf . Go Links **

(Y LN G N G N )

WebminsssystempsSenvers s Networkingl s Hardwares s ClustersOthers

B Feedback | < ¢ Log Out

Filesystem Backup

No filesystem backups confismrations have been created yet.

L Add a new backup of directony: ,] |l."h0me |
<3

- Zelect the filesystem type and click thiz button to begin
Festare backup of filesystem type: .
__ Pestorebackup of flesystemype: | TaR[v] procsss of selecting a flesystem backvp fo restore.

a rook logged into Webmin 1,150 on rchas10d. rehland.ibm,com (SUSE Linwx 9,00 | | | é | g Local intranet J

Figure 7-40 Webmin - Filesystem Backup - Add a new backup directory
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7. Fill the appropriate data to Backup to and Backup label fields as illustrated in Figure 7-41.

File  Edit View Favorites Tools  Help

eBack - @ . @ @ @ pSearch *Favorites @ tredia @‘ @v & D

Address | @] https:ffrchas10d: 10000/Fsdump/edit_durmp. caizdir="2Fhaome

Add New Backup

mome ]
. O -

(+)

() ® ®

Inxbackup]|

O
@ ()

Flgure 7-41 Webmin - Add New Backup

- IR

4 Local inkranet
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8. If you want to schedule this backup choose this option and set the appropriate time. Then
press one of the buttons below depending if you choose scheduling or not as illustrated in
Figure 7-42.

File Edit View Favorites Tools Help #

eBack - @ . E] @ @ pSearch %Favorites @ vedia e‘ @v Q% D

Address a https: ffrchas10d: 10000/Fsdump/fedit_dump. cgitdir="%2Fhome Go Links **

September
October

Mowvember
December

Figure 7-42 Webmin - Add New Backup - continue
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9. Press the Create and Backup Now button and you will receive following message as
illustrated in Figure 7-43.

File Edit View Favorites Tools Help #

OBack - @ @ @ @ pSearch *Favorites @ redia £2) @v % D

Address ahttps:,l’,l’rchaslﬂd:1DDDD,I’Fsdump,l’backup.cgi?id=4??91092416?40 Links **

PTG SN Y

Webmins s systemp Sernviers s Networkingi Hardware s Clustersothers

BBE

E'feedback | < ¢ Log Out B

root logged into Webmin 1,150 on rchas10d.rehland.ibm, com (SUSE Linux 9,00 ! l l =] l g Local intranet: J

Figure 7-43 Webmin - Backup now

10.Eject the cartridge and deactivate tape device on Linux to be able use it on i5/0S. Use
following Linux commands:

mt -f /dev/stl rewind

To rewind the tape, use the following command:

mt -f /dev/stl eject

To eject the tape, use the following command:

Sg_map

To recognize mapping among default and generic devices, we receive output which is
shown in Example 7-1.

Example 7-1 Mapping among default and generic devices

rchas10d:™ # sg_map

Error opening /dev/st0 : Input/output error
/dev/sg0 /dev/sda

/dev/sgl /dev/sdb

/dev/sg2 /dev/sr0

/dev/sg3 /dev/srl

/dev/sg4

/dev/sg5 /dev/stl
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To release tape device from Linux, use the following command:
sg_reset -d /dev/sg5

11.Label this tape correctly to be recognized among i5/0S backup tapes. Now the Linux side
backup operation is completed.

12.Vary on tape in i5/0S partition so that the device now can be used by i5/0S folks. Use the
following command:

VRYCFG CFGOBJ(TAP02) CFGTYPE(*DEV) STATUS(*ON)

7.3.4 i5/0S oriented restore

284

This section describes how to restore data saved in 7.3.2, “i5/0S oriented backup” on
page 264.

Restoring NWSD

You can restore NWSD called LINUXD saved by option 10 from Save menu, as mentioned in
7.3.2, “i5/0S oriented backup” on page 264 by using the following command:

RSTCFG OBJ(LINUXD) DEV(*SAVF) OBJTYPE(*NWSD) SAVF(LNXBACKUP/I5CFG)

When saved to tape by option 21 or 22 from Save menu, you can restore it with the following
command:

RSTCFG OBJ(LINUXD) DEV(TAPOX) OBJTYPE(*NWSD)

Recovery for NWS Storage Spaces level

You can restore the NWS Storage Space saved by SAV command to SAVF from 7.3.2, “i5/0S
oriented backup” on page 264 with the following command:

RST DEV(°/QSYS.LIB/LNXBACKUB.LIB/NWSSS1.FILE>) OBJ((°/QFPNWSSTG/LINUX’))

To display objects saved in <savf>, if you are not sure which NWS Storage Space is saved in
the SAVF, you can use the following command:

DSPSAVF <library>/<savf>

When saved to tape by option 21 or 23 from Save menu, you can restore it with the following
command:

RST DEV(°/QSYS.LIB/TAPOX.DEVD®) OBJ((°/QFPNWSSTG/LINUX’))

Important: The link between NWSD and NWS Storage space is saved in both.

Recovery for file and directory level
Restore files from tape with the following command:

RST DEV(/QSYS.LIB/TAPOX.DEVD’) OBJ((*/Sles9_i5 bck/**))

You can use following script used for uncompress and extract files from archive file to /tmp
directory as illustrated in Figure 7-44.
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| Editing /rootfrsthome.sh g@

#lhinfsh
#This is simple restore script for uncompress and extract fhome directory

#change into termporary directary
cd fAmip

Funcompress and extractwith existing priviledges
tar przf fhackupfhomedir tgz

* Goto ? Find

Sawe

Save & Closel x Close

Warning: Applet Wwindow

Figure 7-44 Restore script

Restore lost files and delete extracted files from /tmp directory.

7.3.5 Linux-oriented restore

To perform a Linux-oriented restore, perform the following steps:

1. Insert tape cartridge with Linux backup which was done on base instruction in 7.3.3,
“Linux-oriented backup” on page 278.

2. Vary off tape device in i5/0S partition.

3. Use ssh Putty to issue the following command:
cd /tmp && tar pxf /dev/stl
This restores /home directory to /tmp/home directory.

4. Eject the tape cartridge and deallocate tape from Linux.
Vary on tap device on i5/0OS.
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Leveraging virtualization for
specific requirements

Virtualization of 1/O resources provides greater flexibility in the allocation and management of
storage for a Linux instance. This chapter will present information about managing the
storage environment including the following:

» Resizing an existing virtual storage space
» Allocating new storage to a Linux instance through use of additional storage spaces
» Using Logical Volume Manager in Linux to build a flexible storage environment
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8.1 Adding space

Virtualization provides a number of ways of adding space that can be used by a Linux
partition and the method depends on a number of factors including availability of the server,
as well as the structure of the Linux disk partitions. This section will document two methods,
increasing the size of an existing virtual storage space and creating a new storage space for
the partition.

8.2 Increasing size of storage space

This method for adding additional space to the Linux partition can be used when the Linux file
system to be resized is the last file system on the disk (storage space). As an example,
imagine that the disk partitions on the storage are configured as shown in Figure 8-1:

/ PrepBoot

- root (/]

Figure 8-1 Linux Disk Structure

Note: This structure is the default structure for a Novell / SUSE SLES 9 and SLES10
installation. This structure is not the default structure for RedHat RHEL 4.

Within Linux, the above disk structure is represented by the following devices:

» /dev/sdat PrepBoot
» /dev/sda2 swap
» /dev/sda3 / (root)
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Perform the following steps to resize the storage space and increase the size of the last disk
partition (in this case the root disk partition - /dev/sda3):

1. A copy of the existing storage space will be made which requires that the Network Server
be varied off. Type the WRKCFGSTS *NWS command and press Enter. The Work with
Configuration Status screen (shown in Figure 8-2) will be displayed.

Work with Configuration Status G10B8DAE
08/02/06 05:38:06
Position to . . . . . Starting characters

Type options, press Enter.
1=Vary on 2=Vary off 5=Work with job 8=Work with description
9=Display mode status 13=Work with APPN status...

Opt Description Status —mmmmee - Job--------mm -
LINUX ACTIVE

Bottom
Parameters or command
===>

F3=Exit  F4=Prompt F12=Cancel F23=More options  F24=More keys

Figure 8-2 Work with Configuration Status

2. Position the cursor in the Opt field of the appropriate Network Server, type 2 (Vary off) and
press Enter.

3. Once the Network Server is in a Varied Off state, press F3 to exit.
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4. Type the WRKNWSSTG command and press Enter. The Work with network Server

Storage Spaces screen (shown in Figure 8-3) will be displayed.

Work with Network Server Storage Spaces
System:  G10B8DAE
Type options, press Enter.
1=Create 2=Change 3=Copy 4=Delete 5=Display 6=Print 10=Add Tlink
11=Remove Tink

Link Stg
Opt Name Server Seq Type Access Path
LINUX LINUX 1 *DYN *UPDATE
Bottom
Parameters or command
===>
F3=Exit  F4=Prompt F5=Refresh  F6=Print Tist F9=Retrieve

F11=Display disk status F12=Cancel F17=Position to

Figure 8-3 Work with Network Server Storage Spaces

5.

Position the cursor in the Opt field of the Network Server Storage Space to be copied, type
3 (Copy) and press Enter.

On the Create NWS Storage Space screen (shown in Figure 8-4), enter the following
information:

— Network server storage space: Provide a name for the new network server storage
space.

— Size: Provide the size of the storage space. This size should reflect the size of the
existing storage space plus the additional space to be added.

— Text ‘description’: Provide a description for the new storage space.
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Create NWS Storage Space (CRTNWSSTG)

Type choices, press Enter.

Network server storage space . . newstorage Name

Size . . . . o000 oo > 10240 *CALC, 1-1024000 megabytes
From storage space . . . . . . . > LINUX Name, *NONE

Auxiliary storage pool ID . . . >1 1-255

ASP device . . . . . . . .. .. Name

Text 'description' . . . . . . . 'Copy of storage space'

Bottom
F3=Exit  F4=Prompt F5=Refresh  F12=Cancel  F13=How to use this display
F24=More keys

Figure 8-4 Create NWS Storage Space

7. When you have completed the fields, press Enter. The existing storage space will now be
copied into the new storage space.

Note: The copy of an existing storage space can be a time consuming task.

8. When the copy of the storage space is completed, the Work with Network Server Storage
Spaces screen will be re-displayed.
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9. Position the cursor in the Opt field of the new Network Server Storage space, type 10
(Link) and press Enter. The Add Network Server Storage Link screen () will be displayed
as shown in Figure 8-5.

Add Server Storage Link (ADDNWSSTGL)

Type choices, press Enter.

Network server storage space . . > NEWSTORAGE Name

Network server description . . . > LINUX Name

Dynamic storage link . . . . . . *NO *NO, *YES

Access . . . . v e e e e *UPDATE *UPDATE, *READ, *SHRUPD
Drive sequence number . . . . . *CALC 1-64, *CALC, *QR

Storage path number . . . . .. *DFTSTGPTH 1-4, *DFTSTGPTH, *MLTPTHGRP

Bottom
F3=Exit F4=Prompt F5=Refresh  F12=Cancel F13=How to use this display
F24=More keys

Figure 8-5 Add Network Server Storage Link

10.Type the name of the Network Server in the Network server storage space field. Leave the
remaining fields at their default values and press Enter.

11.Press F3 on the Work with Network Server Storage Space screen.

12.Type the WRKCFGSTS *NWS command and press Enter. The Work with Configuration
Status window shown in Figure 8-2 will be displayed.

13.Position the cursor in the Opt field of the Network Server, type 1 (Vary on) and press
Enter. At this point the Network Server will be varied on and Linux will be started.

14.0nce Linux is started, access the console (or terminal session) for Linux and login as the
root user.
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15.In Linux, enter the fdisk -1 command to display a list of disk partitions. Output similar to
Figure 8-6 will be displayed.

Disk /dev/sda: 6440 MB, 6440394240 bytes
199 heads, 62 sectors/track, 1019 cylinders
Units = cylinders of 12338 * 512 = 6317056 bytes

Device Boot Start End Blocks Id System
/dev/sdal * 1 1 264+ 41 PPC PReP Boot
/dev/sda2 4 127 755055 82 Linux swap / Solaris
/dev/sda3 127 1020 5510295 83 Linux

Disk /dev/sdb: 10.7 GB, 10742212096 bytes
64 heads, 32 sectors/track, 10244 cylinders
Units = cylinders of 2048 * 512 = 1048576 bytes

Device Boot Start End Blocks Id System
/dev/sdbl  * 1 1 264+ 41 PPC PReP Boot
/dev/sdb2 24 761 755055 82 Linux swap / Solaris
/dev/sdb3 761 6143 5510295 83 Linux

Figure 8-6 Output from the fdisk -l command

Note: Error messages such as partition does not end on cylinder boundary may be
displayed. You can ignore these.

The start and end cylinders of the disk partitions of the two disks may be different. This
occurs when the size of the two disks has resulted in a different number of sectors per
track (as shown in the above example.) The important thing to realize is that the size of
the disk partitions on both disks at this point is exactly the same (as shown in the
number of blocks column for the disk partitions of both disks.)

16.The new disk should be the last disk listed (in this case the /dev/sdb disk since there are
only two disks linked to the network server). Use the fdisk command to work with the disk
partitioning as shown in Example 8-1.

Example 8-1 The fdisk command

fdisk /dev/sdb

Here /dev/sdb is the name of the new (larger) disk device.

17.The first step is to display the current partition table for the disk. At the fdisk prompt enter
the p command and press Enter. The partition table will be displayed similar to what is
shown in Figure 8-6.

18.Make note of the Start position (cylinder) of the last disk partition (the disk partition that is
going to be resized. This value (in this example 761) will be needed in a subsequent step.

19.At this point you are going to delete the last disk partition. Type d and press Enter.

20.A prompt will be displayed for the Partition number. Type the number of the partition (in
our example, the partition number is 3 as indicated by the 3 in the device name) and press
Enter.

21.Now that the partition has been deleted, it can be re-created. Type n and press Enter.
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22.When prompted for the partition type (as shown in Figure 8-7), type p for primary partition
and press Enter.

Command (m for help): n
Command action

e extended

p primary partition (1-4)

Figure 8-7 fdisk - Partition Type prompt

23.When prompted for the partition number, enter the same number as the partition that was
deleted.

24.When prompted for the First cylinder, enter the value of the first cylinder that was recorded
in a previous step.

25.When prompted for the Last cylinder, the default will be the last cylinder on the disk (which
is what we want), therefore just press Enter. The prompts and responses should resemble
Figure 8-8.

Command (m for help): n
Command action
e extended
p  primary partition (1-4)
p
Partition number (1-4): 3
First cylinder (1-10244, default 1): 761.
Last cylinder or +size or +sizeM or +sizeK (761-10244, default 10244):
Using default value 10244

Figure 8-8 fdisk - Partition Creation prompts

Note: Your values for partition number, first cylinder and last cylinder may be different
depending on the disk layout and size of the disk.

26.0nce the new partition has been created, type w and press Enter to cause the disk
partition to be written.

27.At this point, the disk partition has been resized. Now the file system on the disk partition
should be resized. Use either of the following commands depending on the format of the
disk partition:

— ext2 & ext3 file systems: resize2fs
— reiserfs file systems: resize_reiserfs

As an example, if the new disk partition is the third partition on the second disk and it is
formatted as a reiser file system, then the command to resize the disk will be as shown in
Example 8-2.

Example 8-2 Resizing the file system

resize_reiserfs /dev/sdb3
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28.0nce the resize of the file system is complete, you can shut down the Linux partition and
vary off the network server.

29.Back in i5/08S, type the WRKNWSSTG command and press Enter. The Work with
Network Storage Spaces screen shown in Figure 8-9 will be displayed.

Work with Network Server Storage Spaces
System:  G10B8DAE
Type options, press Enter.
1=Create 2=Change 3=Copy 4=Delete 5=Display 6=Print 10=Add Tlink
11=Remove Tink

Link Stg

Opt Name Server Seq Type Access Path

LINUX SLES10 1 *DYN *UPDATE

NEWSTORAGE SLES10 2  *DYN *UPDATE

Bottom

Parameters or command
===>
F3=Exit  F4=Prompt F5=Refresh  F6=Print list F9=Retrieve

F11=Display disk status F12=Cancel F17=Position to

Figure 8-9 Working with network server storage spaces

30.Position the cursor in the opt field of the original storage space (that is, the smaller storage
space), type 11 (Remove link) and press Enter. The Remove Server Storage Link window
shown in Figure 8-10 will be displayed.

Remove Server Storage Link (RMVNWSSTGL)

Type choices, press Enter.

Network server storage space . . > LINUX Name
Network server description . . . > LINUX Name
Renumber Tink . . . . . . . .. *YES *NO, *YES

Bottom
F3=Exit  F4=Prompt F5=Refresh  F12=Cancel F13=How to use this display
F24=More keys

Figure 8-10 Remove Server Storage Link

31.Change the value of the ‘Renumber link’ field to *YES. This will cause the new storage
space to assume the link value of this storage space which will cause it to assume the
same Linux device name. Once the field value has been changed press Enter to remove
the link.

32.Now vary the network server back on to start Linux. Once Linux has been started verify
that the resized file system has additional space available.
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33.0nce you are satisfied that the disk has been successfully resized, the original storage

space can be deleted.

8.2.1 Optional - Rename Storage Space

The steps in the previous section cause the name of the production storage space to be
changed. The following steps will rename the new storage space back to the original name:

1.

2.

Note: These steps assume that the original (smaller) storage space has already been
deleted.

Ensure that the Linux operating system is shutdown and that the Network Server is in a
varied off state.

Type the WRKNWSTG command and press Enter. The Work with Network Server
Storage Space screen (shown in Figure 8-11) will be displayed.

Work with Network Server Storage Spaces
System:  G10BBDAE
Type options, press Enter.
1=Create 2=Change 3=Copy 4=Delete 5=Display 6=Print 10=Add Tink
11=Remove link

Link Stg
Opt Name Server Seq Type Access Path
NEWSTORAGE LINUX 1  *DYN *UPDATE
Bottom
Parameters or command
=_———>
F3=Exit  F4=Prompt F5=Refresh  F6=Print Tist F9=Retrieve

F11=Display disk status F12=Cancel F17=Position to
Network server storage space SLESIOMSTR deleted.

Figure 8-11 Work with Network Server Storage Spaces

3.

Position the cursor in the Opt field of the Network Server Storage Space to be renamed,
type 11 (Remove link) and press Enter.

4. When the Remove Server Storage Link screen is displayed, press Enter.
5. Press F3 to exit the Work with Network Server Storage Spaces command.
6. Type the WRKLNK /QFPNWSSTG’ command and press Enter.
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7. On the Work with Object Links screen (shown in Figure 8-12), position the cursor in the

opt field of the gfpnwsstg object link, type 5 (display) and press Enter.

Work with Object Links
Directory . . . . : [/
Type options, press Enter.
2=kEdit 3=Copy 4=Remove 5=Display 7=Rename 8=Display attributes

11=Change current directory ...

Opt Object Tink Type Attribute Text
5 qfpnwsstg DIR

Parameters or command

===>

F22=Display entire field F23=More options

Bottom

F3=Exit  F4=Prompt F5=Refresh  F9=Retrieve F12=Cancel F17=Position to

Figure 8-12 Work with Object Links
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8. When the list of object links is displayed (as shown in Figure 8-13), position the cursor in

the Opt field of the storage space to be renamed, type 7 (Rename) and press Enter.

Work with Object Links
Directory . . . . : /qfpnwsstg

Type options, press Enter.
2=kEdit 3=Copy 4=Remove 5=Display 7=Rename 8=Display attributes
11=Change current directory ...

Opt Object Tink Type Attribute Text
7 NEWSTORAGE DIR

Bottom
Parameters or command
===>
F3=Exit  F4=Prompt F5=Refresh F9=Retrieve F12=Cancel F17=Position to
F22=Display entire field F23=More options

Figure 8-13 Work with Object Links - Rename Request
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9. When the Rename Object screen is displayed (as shown in Figure 8-14), type the new
name in the New obiject field and press Enter.

Rename Object (RNM)
Type choices, press Enter.

Object . . . . . . . . . . ... > '/qfpnwsstg/NEWSTORAGE'
New object . . . . . . . . . .. "LINUX'

Bottom
F3=Exit  F4=Prompt F5=Refresh  F12=Cancel F13=How to use this display
F24=More keys

Figure 8-14 Rename Object

10.Press F12 twice.
11.Type WRKNWSSTG and press Enter to display the list of storage spaces.

12.Position the cursor in the ‘Opt’ field of the renamed storage space. Type 10 (Add link) and
press Enter.

13.When the Add Server Storage Link screen is displayed, enter the name of the Network
Server in the Network server description field and press Enter.

14.At this point, the Network Server can be varied back on.

8.3 Adding additional storage spaces

With this method a new Network Storage Space is created in i5/0S and allocated to the Linux
Network Server. Linux commands are then used to format and access the disk.

Perform the following steps to add an additional storage space to a Linux partition. This
example assumes that there is currently only one (1) disk allocated to the Linux instance:

1. Ini5/0S issue the following command as shown in Example 8-3.

Example 8-3 Create Network Server Storage Space syntax

CRTNWSSTG NWSSTG(NEWDISK) NWSSIZE(2048) FORMAT(*OPEN) TEXT(‘Secondary Disk for
Linux Partition?)
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In Example 8-3:

— The value for NWSSTG is the user-defined name for the Network Server Storage
Space

— The value for NWSSIZE is the size (in megabytes) for the new Network Server Storage
Space.

— The value for FORMAT is *OPEN which indicates that a disk partition should not be
placed on the disk.

— The value for TEXT is a user-defined description for the Network Server Storage
Space.

Once the Network Server Storage Space has been created, it needs to be associated with
the Network Server as shown in Example 8-4.

Example 8-4 Add Network Server Storage Link syntax

ADDNWSSTGL NWSSTG(NEWDISK) NWSD(LINUX)

3.

In Example 8-4:
— The value for NWSSTG is the name of the Network Server Storage Space.
— The value for NWSD is the name of the Network Server Description.

Linking a Network Storage Space to a Network Server Description basically places the
“disk” on the virtual SCSI bus created by the relationship of the Virtual SCSI Server
adapter (in i5/0S) and the virtual SCSI client adapter (in the Linux partition).

Now that the disk has been placed on the SCSI bus, Linux needs to scan the bus to
identify the new device.

In Linux, issue the following command to scan the bus for the new disk (Example 8-5).

Example 8-5 Scan scsi bus

echo “- - -” > /sys/class/scsi_host/host0/scan

At this point, the SCSI bus has been scanned and a device handle will be created
between the Linux operating system and the disk. Now the disk needs to be formatted and
made available within the Linux directory tree.

. The fdisk command will be used to place a partition on the disk. In Linux, issue the

following command shown in Example 8-6.

Example 8-6 fdisk

fdisk /dev/sdb

Note: This command assumes that the new disk is the second disk linked to the
network server. The last letter in the device name (in this case b) indicates the drive
sequence number (in this case 2).

The system responds with the following prompt shown in Figure 8-15.

Command (m for help):

Figure 8-15 fdisk prompt
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5. To create a new disk partition, type n (for new) and press Enter.
The system responds with the following prompt shown in Figure 8-16.

Command action
e extended
p primary partition (1-4)

Figure 8-16 fdisk - partition type

6. Type p (for primary) and press Enter.
The system responds with the following prompt shown in Figure 8-17.

Partition number (1-4):

Figure 8-17 fdisk - partition number

7. Since this is a new disk, this will be the first partition on the disk, therefore, type 1 and
press Enter.

The system will respond with the following prompt shown in Figure 8-18.

First cylinder (1-1013, default 1):

Figure 8-18 fdisk - starting cylinder

8. We are going to use the entire disk for a single disk partition, therefore, press Enter to
accept the default of 1.

The system responds with the following prompt shown in Figure 8-19.

Using default value 1
Last cylinder or +size or +sizeM or +sizeK (1-1013, default 1013):

Figure 8-19 fdisk - last cylinder

9. Since we are using the entire disk for this partition, press Enter to accept the default value
(which is the last cylinder on the disk).

The system responds with the following prompt shown in Figure 8-20.

Using default value 1013
Command (m for help):

Figure 8-20 Using default value
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10.You can display the resulting partition table by typing p (for print) and pressing Enter.
The system responds with the following prompt shown in Figure 8-21.

Disk /dev/sdb: 2155 MB, 2155023360 bytes
67 heads, 62 sectors/track, 1013 cylinders
Units = cylinders of 4154 * 512 = 2126848 bytes

Device Boot Start End Blocks Id System
/dev/sdbl 1 1013 2103970 83 Linux
Command (m for help):

Figure 8-21 fdisk - partition table display

11.At this point the partition table can be written to disk. Type w (for write) and press Enter.

The system responds with the following prompt shown in Figure 8-22.

The partition table has been altered!
Calling ioct1() to re-read partition table.
Syncing disks.

Figure 8-22 fdisk - updating partition table

Now that the disk partition has been created a file system should be formatted on it.

12.To create an ext3 file system, issue the following command shown in Example 8-7.

Example 8-7 Create file system - command syntax

mke2fs -j /dev/sdbl

The system will respond with the following prompt shown in Figure 8-23.

mke2fs 1.38 (30-Jun-2005)
Filesystem Tabel=
0S type: Linux
Block size=4096 (log=2)
Fragment size=4096 (1og=2)
263296 inodes, 525992 blocks
26299 blocks (5.00%) reserved for the super user
First data block=0
17 block groups
32768 blocks per group, 32768 fragments per group
15488 inodes per group
Superblock backups stored on blocks:
32768, 98304, 163840, 229376, 294912
Writing inode tables: done
Creating journal (16384 blocks): done
Writing superblocks and filesystem accounting information: done
This filesystem will be automatically checked every 37 mounts or
180 days, whichever comes first. Use tune2fs -c or -i to override.

Figure 8-23 Output from mke2fs command
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Note: There are a number of different file systems that are supported in Linux. The
following commands are an example of some of the different file systems that can be

created:

» mke2fs ext2 file system
» mke2fs -j ext3 file system
» mkreiserfs reiser file system

Once the file system has been created, you should create a mount point.

Note: A mount point is a directory within the overall Linux directory tree where the
contents of a disk device can be accessed. The directory can be anywhere in the
directory tree and it can either be empty or contain other files/directories (although the
contents will not be accessible when a disk device is ‘mounted’ on the directory. By
long-standing convention, mount points are usually empty directories under the /mnt
directory.

13.From Linux, issue the following command to create a mount point called “newdisk” (as
shown in Example 8-8).

Example 8-8 Make directory - command syntax

mkdir /mnt/newdisk

14.0nce the mount point has been created the new file system can be mounted (as shown in
Example 8-9).

Example 8-9 Mounting a disk file system

mount /dev/sdbl /mnt/newdisk

At this point, you can access files from the new disk partition by going through the
/mnt/newdisk directory.

Note: If you want to have the disk automatically mounted every time the Linux partition
is started, you should add the following entry to the /etc/fstab configuration file:

/dev/sdb1 /mnt/newdisk auto defaults 11

8.4 Setting up Logical Volume Manager

Logical Volume Manager (LVM) can be used to combine two or more disks (or disk partitions)
into a single Linux file system. Combined with i5/0S Virtual Disk and dynamic disk allocation,
LVM provides a unique solution for establishing large and growing file servers, Web servers,
and other disk intensive enterprise solutions.

This section gives information about establishing an initial LVM setup by allocating two virtual
disks to the Linux partition and using LVM to create a single Linux file system.
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8.4.1 Creation and allocation of virtual disk

Creating the virtual disks

The initial LVM environment will be composed of two (2) virtual disks. In i5/0S, use the Create
Network Server Storage (CRTNWSSTG) command to create two virtual disks to be used for
the initial LVM setup.

1. Create the two initial storage spaces for use with LVM as shown in Example 8-10.

Example 8-10 Create Network Storage command syntax

CRTNWSSTG NWSSTG(DISK2) NWSSIZE(100) FORMAT(*OPEN)
CRTNWSSTG NWSSTG(DISK3) NWSSIZE(100) FORMAT(*OPEN)

In Example 8-10:

— The value for NWSSTG is the user-defined name for the Network Server Storage
space.

— The value for NWSSIZE is the size (in megabytes) for the storage space.
— The value for FORMAT is set to *OPEN.

Link the Virtual Disks to the Network Server

Once the virtual disks have been created, they have to be linked to the Network Server
Description. The association of virtual disks with the Network Server is accomplished with the
Add Network Server Storage Link (ADDNWSSTGL) command with the following steps:

1. Link the storage spaces to the Network Server Description as shown in Example 8-11.

Example 8-11 Add Network Storage Link command syntax

ADDNWSSTGL NWSSTG(DISK2) NWSD(LINUX)
ADDNWSSTGL NWSSTG(DISK3) NWSD(LINUX)

In Example 8-11:

— The value for NWSSTG is the user-defined name for the Network Server Storage
space

— The value for NWSD is the name of the Network Server Description

Once the storage spaces have been linked to the Network Server, the SCSI bus (in Linux)
needs to be scanned to make the disks known to the operating system.

2. Issue the following command in Linux to scan the SCSI bus as shown in Example 8-12.

Example 8-12 SCAN the virtual SCSI bus (Linux)

echo “- - - > /sys/class/scsi_host/host0/scan

Note: This command assumes that there is only one SCSI client adapter allocated to
the Linux partition. If there is more than one SCSI client adapter allocated to the Linux
partition, the value host0 will need to change to reflect the correct SCSI client adapter.

At this point the disks are known to the Linux operating system. This can be confirmed
through the fdisk command:
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3. lIssue the fdisk command in Linux to display the disks/partitions known to the operating
system as shown in Example 8-13.

Example 8-13 fdisk command to list disks/partitions

fdisk -1

You should observe two additional disks listed (they will be /dev/sdc and /dev/sdd they
were the second and third disks linked to the Network Server Description.)

Note: If the storage spaces were created with a format other then *OPEN then the
resulting disk partition will need to be deleted prior to the next step.

8.4.2 Setting up the initial LVM environment

Initializing the disks
Prior to usage within LVM, a disk unit has to be initialized for LVM usage. You can do this with
the pvcreate command which initializes the physical disk for LVM in the following steps:

1. Issue the following command to initialize the first LVM physical volume shown in
Example 8-14.

Example 8-14 Initialize the first disk for LVM

pvcreate /dev/sdc

The pvcreate command will respond with the message shown in Figure 8-24.

Physical volume “/dev/sdc” successfully created

Figure 8-24 Output of pvcreate command

2. Now issue the pvcreate command for the next disk as shown in Example 8-15.

Example 8-15 Initialize the second disk for LVM

pvcreate /dev/sdd

Creating the volume group

Now that there are two physical volumes ready for LVM usage the volume group itself can be
created. Creation of the volume group will result in a device file being created that will then be
used to create one or more logical volumes within the LVM. From a logical perspective, you
can view the “volume group” as analogous to a physical disk device. Perform the following
steps:

1. To create the volume group with two physical volumes, issue the following command as
shown in Example 8-16.

Example 8-16 Create the volume group

vgcreate voll /dev/sdc /dev/sdd

In Example 8-16:

— vol1 is the name to assign to the new Volume Group.
— /dev/sdc and /dev/sdd are the two disk devices to initially create the group with.
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The command will respond as shown in Figure 8-25.

Volume group “voll” successfully created

Figure 8-25 Output from vgcreate command

This results in the device file /dev/vol1 being created. Now that the volume group has
been created, one or more logical volumes can be placed into it. Again, you can abstract
out that the volume group is a disk and the volume itself is a disk partition.

Note: The signature information written to each disk in the LVM set (written by the
pvccreate command) will reduce the amount of disk space available to the logical
volume.

2. You can determine the maximum size available through the use of the vgdisplay
command as shown in Example 8-17.

Example 8-17 Display volume group information

vgdisplay voll

The command will result in outputting a variety of information concerning the volume
group. The information that we are particularly interested in is the line shown in
Figure 8-26.

Free PE / Size 50 / 200.00MB

Figure 8-26 Output from vgdisplay command

This indicates that there is a maximum of 200MB that can be used for the creation of a
logical volume within this volume group. That figure will be used in the next step.

3. The following command will create the logical volume within the logical volume group
shown in Example 8-18.

Example 8-18 Create the logical volume

lvcreate -L200 -ndata voll

Note: The -L parameter is the parameter that is used to indicate the size (in
megabytes) of the logical volume. The 200 is the maximum size as indicated in the
earlier vgdisplay command.

The command will respond with the following (Figure 8-27):

Logical volume “data” created

Figure 8-27 Output from Ivcreate command

This results in the creation of /dev/vol1/data which can be thought of as a “partition” on the
/dev/vol1 “disk”. The size of the volume will be 200MB (there is some overhead in the first
physical volume for the LVM metadata). The name of the volume will be “data” and it will
reside on the device ‘vol1’ (that is, /dev/vol1/data).
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Making the volume available to Linux

Creating the file system

From a Linux perspective we now have a disk partition (the logical volume) that can be used
to host a Linux file system using the following steps:

1. The following command will create an ext3 file system on the volume as shown in
Example 8-19.

Example 8-19 Create file system

mke2fs -j /dev/voll/data

Without any additional options, this command will create an ext3 file system on the volume
using defaults for the blocking size and number of inodes to support.

Accessing the file system
To access the file system, it has to be mounted somewhere within the Linux directory tree by
performing the following steps:

1. Create a mount point (which is a directory in the tree) as shown in Example 8-20.

Example 8-20 Create mount point

mkdir /mnt/data

2. Gain access to the “device” (in our case a file system on a logical volume) by mounting the
file system on top of the directory as shown in Example 8-21.

Example 8-21 Mount the new file system

mount /dev/voll/data /mnt/data

3. Validate the size of the file system with the df command as shown in Example 8-22.

Example 8-22 Display the disk utilization
df -h

4. lIssue the following command shown in Example 8-23 to look at the initial contents of the
file-system.

Example 8-23 List the directory contents

1s -la /mnt/data

Observe that three directories are listed as shown in Figure 8-28.

lost+found

Figure 8-28 Output of directory listing

The . directory is a link to the directory itself. The .. directory is a link to the parent directory (in
this case /mnt). The lost+found directory is a directory created by the mke2fs command that
is used by the file system integrity checks as a holding area for damaged files and inodes that
have somehow become detached from their directory. Typically, the lost+found directory will
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be empty, however, it is a good idea to check this directory after recovery from a system
crash to ensure that no files have been placed into it.

Increasing the size of LVM

Imagine the size of the file system contained within the logical volume is nearing capacity.
WIth virtual disk, additional disk resources can be provided to the logical volume that can then
be used to increase the size of the file system.

i5/0S steps

Creating a new virtual disk

Use the CRTNWSSTG command to create a new virtual disk that will be used by the partition
as shown in Example 8-24.

Example 8-24 Create additional storage space

CRTNWSSTG NWSSTG(TEAM10D) NWSSIZE(100) FORMAT(*QPEN)

Associating the new disk to the Network Server Description

Once the virtual disk has been created, it needs to be linked to the Network Server
Description as shown in Example 8-25.

Example 8-25 Link the storage space to the network server

ADDNWSSTGL NWSSTG(TEAM10D) NWSD(TEAM10)

Preparing the disk for LVM usage

Scanning the SCSI bus for the new disk

Issue the following command (in Linux) shown in Example 8-26 to scan the bus for the
newly-added disk.

Example 8-26 scan the SCSI bus

(3

echo - -” > /sys/class/scsi_host/host0/echo

Initializing the physical volume

Use the pvcreate command to initialize the physical volume for LVM usage as shown in
Example 8-27.

Example 8-27 Initialize the disk for LVM

pvcreate /dev/sde

Adding the new physical volume to the logical volume

Now the physical volume needs to be added to the existing logical volume group. This is
accomplished with the following command shown in Example 8-28.

Example 8-28 Extend the size of the Logical Volume Group

vgextend voll /dev/sde
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The vgextend command will respond with the following shown in Figure 8-29.

Volume group “voll” successfully extended

Figure 8-29 Output from vgextend command

Increasing the size of the logical volume

Once the physical volume has been added to the logical volume group, its space can be used
to increase the size of the logical volume as shown in Example 8-29.

Example 8-29 Extend the size of the Logical Volume
Tvextend -L+100 /dev/voll/data

The 1vextend command will respond with the following shown in Figure 8-30.

Extending logical volume data to 300.00MB
Logical volume data successfully resized

Figure 8-30 Output from Ivextend command

This command extends the size of the logical volume “data” by increasing its size by an
additional 100MB.

Making the additional space available

Unmounting the file system

Prior to increasing the size of the Linux file system to take advantage of the additional space
in the logical volume group, the file system should be removed (from access) from the Linux
directory tree. This is done with the umount command as shown in Example 8-30.

Example 8-30 Unmount the file system

umount /mnt/data

Checking the file system for errors

Prior to increasing the size of a file system, it is a good idea to interrogate the file system for
any possible errors and to fix those prior to increasing the size. Use the following command to
check the file system as shown in Example 8-31.

Example 8-31 Check file system

e2fsck -f /dev/voll/data

Increasing the file system size

Now the file system can be extended to take advantage of the additional space available on
the hosting logical volume as shown in Example 8-32.

Example 8-32 Resize the file system

resize2fs /dev/voll/data
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Remounting the file system
Finally, the Linux file system can be remounted onto the Linux directory tree to make it
available to the users again as shown in Example 8-33.

Example 8-33 Mount the file system

mount /dev/voll/data /mnt/data

Verifying the additional space availability
You can validate the availability of the additional space can be validated with the df command
as shown in Example 8-34.

Example 8-34 Check disk utilization

df -h
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Virtual CD library

The virtual CD library feature of i5/0OS provides support for CD images to reside in the
Integrated File System (IFS) and be accessed as a CD through the use of a virtual CD device.
While typically used to automate the program temporary fix (PTF) load process in i5/0S, the
virtual CD library can also be used to install Linux as well as installation of additional
packages after the installation has been completed.

This appendix describes the steps necessary to create a virtual CD environment within i5/0OS.
Information presented in this section includes:

Creation of a virtual CD device

Creation of the virtual CD library

Loading images into the virtual CD library
Working with the virtual CD library

vyvyyy
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Virtual CD device creation

The CRTDEVOPT command is used to create the virtual CD device with the following steps:

312

1. Enter the command and press the F4 key to display the Create Device Description screen
shown in Figure A-1.

Create Device Desc (Optical) (CRTDEVOPT)

Type choices, press Enter.

Device description . . . . . . . > OPTVRTO1 Name
Resource name . . . . . . . .. > *YRT Name, *NONE, *VRT...
Device type . . . . . . . . .. *RSRCNAME *RSRCNAME, 4531, 632A,
632B...
Online at IPL . . . . . . . .. *YES *YES, *NO
Message queue . . . . . . . . . *SYSOPR Name, *SYSOPR

Library . . . . . . . . ... Name, *LIBL, *CURLIB
Text 'description' . . . . . .. '"Virtual Optical Device'

Bottom

F3=Exit F4=Prompt F5=Refresh  F10=Additional parameters Fl12=Cancel
F13=How to use this display F24=More keys

Figure A-1 Create Device Description (Optical)

The fields should be completed as follows:

Device description: This is the name with which the virtual device will be referred. The
name is user-generated, however, for virtual devices it is recommended that an
indication (such as VRT) be included in the name to indicate that it is a virtual device.

Resource name: For virtual optical devices, the value should be set to *VRT.
Device type: Leave the value set at "RSRCNAME.

Online at IPL: Typically, left at the default of *YES.

Message queue: Typically, left at the default of *SYSOPR.

Text description: A description of the purposes of the device.

2. Once all of the values have been entered, press Enter to create the device.
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3. Now that the device has been created, it should be varied on. Type the VRYCFG
command and the Vary Configuration screen appears as shown in Figure A-2.

Vary Configuration (VRYCFG)
Type choices, press Enter.
Configuration object . . . . . . > OPTVRTO1 Name, generic*, *ANYNW..

+ for more values
Type « v v v v v e e e e e e > *DEV *NWS, *NWI, *LIN, *CTL...
Status . . . . ..o oo L L > *ON *0ON, *OFF, *RESET...
Range . . . . . . ... .... *NET *NET, *0BJ
Reset . . . . .. .. .. ... *NO *NO, *YES
Submit multiple jobs . . . . . . *NO *NO, *YES
Job description . . . . . . .. QBATCH Name
Library . . . . . . . . ... *|IBL Name, *LIBL
Bottom

F3=Exit  F4=Prompt F5=Refresh  F12=Cancel F13=How to use this display
F24=More keys

Figure A-2 Vary Configuration

Complete the fields of the Vary Configuration command as follows:
— Configuration object: The name of the virtual optical device.

— Type: Set at *DEV to indicate the vary configuration command will work with a device
description

— Status: Set to *ON to cause the command to vary on the optical device.

4. Once the fields have been completed, press Enter to cause the device to be varied on.

Virtual CD library creation

The virtual CD library is the i5/0S component that will hold the CD images. The following
steps will create the image catalog:

1. The CD images will reside in a directory in the IFS. The directory should exist prior to
creation of the virtual CD library. Type the MKDIR command followed by the directory in
the IFS. In Example A-1, the CD images are going to be contained in the /home/linuxclg
directory.

Example: A-1 Create directory for library contents

mkdir ¢/home/linuxclg’
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2. Type the CRTIMGCLG command and press the F4 key to display the Create Image
Catalog screen as shown in Figure A-3.

Create Image Catalog (CRTIMGCLG)
Type choices, press Enter.
Image catalog . . . . . . . .. LINUXCLG Name
Directory . . . . . . . . . .. ' /HOME/LINUXCLG
Image catalog type . . . . . . . *OPT *OPT, *TAP
Create directory . . . . . . . . *YES *YES, *NO

Bottom

F3=Exit F4=Prompt F5=Refresh  F10=Additional parameters Fl2=Cancel
F13=How to use this display F24=More keys

Figure A-3 Create Image Catalog

3. Complete the following fields:
— Image catalog: User-defined name for the image catalog.
— Directory: Location in the IFS where the CD images will be contained.
— Image catalog type: The type of image catalog being created. Possible values:

e *OPT: An optical library
e *TAP: A tape library

For the virtual optical library, the value should be set to *OPT.

— Create directory: Indicates whether or the directory should be created. If the value is
set to *YES then the directory will be created, if it does not already exist.

4. Once the values have been completed, press Enter to create the image catalog.
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Loading images into CD library

The Add Image Catalog Entry command is used to add CD images to the image catalog
using the following steps:

1. Type the ADDIMGCLGE command and press Enter. The command screen is displayed as
shown in Figure A-4.

Type choices, press Enter.

Image catalog . . . . . . . .. LINUXCLG Name
From optical device, or . . . . OPTOl Name
From image file . . . . . . ..

To image file . . . . . . . .. SLES-10-CD1
Image catalog index . . . . . . *AVAIL 1-256, *AVAIL
Replace catalog entry . . . . . *NO *NO, *YES, *INSERT

F3=Exit F4=Prompt F5=Refresh  F10=Additional parameters Fl12=Cancel
F13=How to use this display F24=More keys

Add Image Catalog Entry (ADDIMGCLGE)

Bottom

Figure A-4 Add Image Catalog Entry

2.

Complete the following fields:

Image catalog: The name of the image catalog created earlier with the CRTIMGCLG
command.

From optical device: Indicates the optical device that the CD should be read from.

From image file: In addition to creating CD images from a CD, images from an image
file (thatis, an ISO file) can also be added to an image catalog. This field should be left
blank when the From optical device field has been specified.

To image file: Specifies the name of the image. This is the name that will be used in the
image catalog to work with the CD image. A value of *GEN will cause the label from the
CD to be used.

Image catalog index: Typically, left at the default of *AVAIL, the image catalog index is
the index number that will be assigned to the image in the catalog. *AVAIL will assign
the next available index number.

Replace catalog entry: Typically, left at *NO, indicates what action should take place if
the specified catalog index already exists.

Once the fields have been completed, press Enter to cause the image to be added to the
catalog.
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Note: The ADDIMGCLGE entry command reads the CD (or image) and creates an image
file. The command may take several minutes to complete based on the size of the CD and

other system activity.

Working with CD library

The ability to be access the contents of one of the images in the CD library requires that the
appropriate image be mounted in the image catalog. The following steps will load the image
catalog and describe the steps required to mount a volume in the library:

1. To use the images in the image catalog, the catalog must first be loaded on to the virtual
optical device. Type the LODIMGCLG command and press F4. The Load Image Catalog
command entry screen is displayed as shown in Figure A-5.

Type choices, press Enter.

Image catalog . . . . . . . .. LINUXCLG
Virtual device . . . . . . . .. OPTVRTO1
Option . . . . . . . . . .. .. *L0AD
Write protect . . . . . . . . . *DFT

F24=More keys

F3=Exit  F4=Prompt F5=Refresh  F12=Cancel

Load or Unload Image Catalog (LODIMGCLG)

Name

Name

*LOAD, *UNLOAD
*DFT, *ALL, *NONE

Bottom

F13=How to use this display

Figure A-5 Load or Unload Image Catalog

2. Once the fields have been completed, press Enter to cause the image catalog to be

loaded onto the virtual CD device.
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3. The WRKIMGCLG command is used to work with the entries in the image catalog. Type
the WRKIMGCLG command and press Enter. The Work with Image Catalogs menu is
displayed as shown in Figure A-6.

Work with Image Catalogs
System:  G10B8DAE
Type options, press Enter.
1=Create 2=Change 4=Delete 8=Load 9=Unload 10=Verify
12=Work with entries

Image
Opt Catalog Status Type Device Device Status
12 LINUXCLG Ready Optical OPTVRTO1 Active

Bottom
F3=Exit  F5=Refresh  Fll=View descriptions F12=Cancel

Figure A-6 Work with Image Catalogs

4. The system can have multiple image catalogs. To work with the images in the catalog,
press Tab to position the cursor in the Opt field of the appropriate image catalog and then
type 12 and press Enter.

5. The Work with Image Catalog Entries shown in Figure A-7 provides the interface to work
with the entries in the image catalog. Access to the contents of a specific entry requires

Appendix A. Virtual CD library 317



318

that it be mounted. Press Tab to position the cursor at the Opt field of the desired catalog
entry, then type 6 (Mount) and press Enter.

Work with Image Catalog Entries
System:  G10B8DAE

Catalog . . : LINUXCLG Status . . . : Ready
Type . . . . : Optical Device . . . : OPTVRTOl
Directory . :  /home/linuxclg

Type options, press Enter.
1=Add  2=Change 4=Remove  6=Mount 8=Load 9=Unload
10=Initialize volume 12=Work with volume

Opt Index Status Image File Name
*AVAIL
1 Loaded SLES-10-CD1
2 Loaded SLES-10-CD2
3 Loaded SLES-10-CD3
4 Loaded SLES-10-CD4

Bottom
F3=Exit  F5=Refresh  F6=Load image catalog F7=Verify image catalog
F8=Reorder by index F12=Cancel F24=More keys
Image catalog entry 1 Toaded.

Figure A-7 Work with Image Catalog Entries

6. Now that the entry is mounted, it is accessible through the normal optical device paths of
i5/0S (such as the /qopt path).

Note: Since the virtual CD device is seen as an optical device in i5/0S it is made available
to Linux partitions that are using the i5/0S partition as a hosting partition for I/O resources.
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Setting up Linux on iSeries
models

The following information is presented as reference for creating of the logical partitions
(LPARSs) for Linux on iSeries systems.

Note: For purpose of definition, an iSeries model refers to those models of iSeries that are
iISTAR, sSTAR, or POWER4 based that are enabled to run Linux. Examples of these
systems include model 800, 810, 825, 870, and 890.
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Freeing up system resources

The first step is to review the current allocation of the system resources and free up
resources (memory and processor) from the OS/400 or i5/0S partition using the following
steps.

On iSeries models, partition operations are accomplished through System Service Tools.

Note: The steps provided here assume that the logical partition being set up for Linux will
be using all virtual I/O resources (that is, resources hosted by an i5/0S partition.)

1. From the System Service Tools (SST) menu (Figure B-1) type 5 (Work with system
partitions) and press Enter.

System Service Tools (SST)
Select one of the following:

Start a service tool

. Work with active service tools

Work with disk units

Work with diskette data recovery

Work with system partitions

Work with system capacity

Work with system security

Work with service tools user IDs and Devices

O NOYOT B WN =

Selection

F3=Exit F10=Command entry F12=Cancel

Figure B-1 System Service Tools menu
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2. From the Work with System Partitions menu shown in Figure B-2, type 3 (Work with
partition configuration) and press Enter.

Work with System Partitions
System:  TECCONF4
Attention: Incorrect use of this utility can cause damage
to data in this system. See service documentation.

Number of partitions . . . . . . . : 1
Partition manager release . . . . . :  V5R3MO LOOO
Partition identifier . . . . . .. : 0
Partition name . . . . . . . . .. : PRIMARY *

Select one of the following:

Display partition information
Work with partition status

. Work with partition configuration
Recover configuration data

Create a new partition

OB w N =

Selection

F3=Exit  F10=IPL system to activate changes F12=Cancel
System IPL may be required to activate changes.

Figure B-2 Work with System Partitions
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3. In the Work with Partition Configuration screen shown in Figure B-3, position the cursor in

the Opt field of the partition that resources are going to be removed from, type 2 (Change
partition processing resources) and press Enter.

Work with Partition Configuration

System:  TECCONF4
Type option, press Enter.

1=Change partition name 2=Change partition processing resources
3=Add I/0 resources 4=Remove I/0 resources
5=Change bus ownership type 6=Select load source resource

Option Par ID Name
0 PRIMARY <

< Indicates partition IPL may be required.

F3=Exit F5=Refresh F9=Work with shared processor pool
F10=Work with Virtual Ethernet Fll=Work with partition status
F12=Cancel F23=More options

Figure B-3 Work with Partition Configuration
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. In the Change Partition Processing Resources screen Figure B-4, press F9 to display all
of the fields.

Change Partition Processing Resources
System:  TECCONF4
Type changes, press Enter.
Partition identifier and name . . . . . . . . : 0 PRIMARY

Current / available number of processors . . . : 6 /0

New number of processors . . . . . . . . . . .. 6
Minimum / maximum number of processors . . . . . 1 /6
Use shared processor pool . . . . . . . . . .. 1 1=Yes, 2=No
New shared processor pool units . . . . . . . 6 . 00
Minimum / maximum processor pool units . . . . 1.0/ 6.00

Current / available size of main storage (MB) : 7168 / 1024

New size of main storage (MB) . . . . . . . .. 7168

Minimum / maximum size of main storage (MB) . . 1024 / 8192
Current / available interactive feature . . . : 100/ 0 %
New interactive feature . . . . . . . . . . .. 100 %

Minimum / maximum interactive feature . . . . . 0 / 100 %

F3=Exit  F9=Exclude Timits F10=Work with shared processor pool
F11=Display partition processing configuration F12=Cancel

Figure B-4 Change Partition Processing Resources

5. The Change Partition Processing Resources screen shows the current resource allocation

for the partition. For creation of the Linux partition, processor resources and memory
resources should be made available.

To reduce the processor resources, position the cursor in the New shared processor pool
units and type in a new, smaller value. Keep in mind that the value cannot be reduced
below the value shown in the Minimum processor pool units field without changing that
value as well.

. To reduce the memory resources, position the cursor in the New size of main storage
(MB) field and type in a new, smaller value. Keep in mind that the value cannot be reduced
below the value shown in the Minimum size of main storage (MB) field without changing
that value as well.
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Once you have changed the values, press Enter. The Confirm Changed Partition screen
shown in Figure B-5 appears. Press Enter to confirm the change.

Confirm Changed Partition
System:  TECCONF4

Verify information, press Enter.

Partition identifier and name . . . . . . . . : 0 PRIMARY

Number of partition processors . . . . . . . . H

Minimum / maximum number of processors . . . . : 1 /6

Use shared processor pool . . . . . . . . .. ¢ Yes

Shared processor pool units . . . . . . .. : 5.00
Minimum / maximum processor pool units . . . : 1.00 / 6.00

Size of partition main storage (MB) . . . . . : 6096

Minimum / maximum size of main storage (MB) . : 1024 / 8192

Partition interactive feature . . . . . . . . : 100 %

Minimum / maximum interactive feature . . . . : 0 / 100 %

OptiConnect / Ethernet / HSL OptiConnect . . . : No / Yes / Yes
I/0 Resource Serial Part
Description Type-Model Number Number
System Bus 1 25CA- 0F-3122008 97P3203

Combined Function IOP * 2844-001 53-3081139 0000097P2694

Communications IO0A 287F-001 0F-3122008 97P3203

More...

F10=Display Tlogical address Fl12=Cancel

Figure B-5 Confirm Changed Partition

7. The reduction in processor resources will cause the interactive feature available to the
partition to be reduced. The Change Partition Processing Resources screen will be
redisplayed with the reduced value for the interactive feature. Press Enter to confirm the
partition resource change.

8. At this point, the Confirm Changed Partition screen is again displayed. Press Enter to
confirm.
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9. Now that the partition resources have been changed, the Work with Partition
Configuration screen shown in Figure B-6 is redisplayed.

Work with Partition Configuration

System:  TECCONF4
Type option, press Enter.

1=Change partition name 2=Change partition processing resources
3=Add I/0 resources 4=Remove I/0 resources
5=Change bus ownership type 6=Select load source resource

Option Par ID Name
0 PRIMARY <

< Indicates partition IPL may be required.

F3=Exit  F5=Refresh F9=Work with shared processor pool
F10=Work with Virtual Ethernet Fll=Work with partition status
F12=Cancel F23=More options

Figure B-6 Work with Partition Configuration

10.The < symbol indicates that the resource changes will require an initial program load (IPL)

to take affect. However, the logical partition for Linux will be created prior to the IPL. Press
F3.

11.In the ‘Work with System Partitions’ screen, type 5 (Create a new partition) and press
Enter.
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12.When the ‘Select Operating Environment’ menu is displayed as shown in Figure B-7, type
2 (Guest) and press Enter to indicate that a guest partition (for Linux) will be created.

Select Operating Environment
System:  TECCONF4
Select one of the following:

1. 0S/400
2. Guest

Selection
1

F3=Exit F12=Cancel

Figure B-7 Select Operating Environment
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13.When the Create New Partition screen is displayed as shown in Figure B-8, press F9 to
show all the fields of the partition configuration.

Co

F3
F1

Create New Partition
System: TECCONF4

mplete blanks, press Enter.

Partition identifier and name . . . . . . . .. 1

Number of available system processors . . . . : 0

Number of partition processors . . . . . . . . .

Minimum / maximum number of processors . . . . . /

Use shared processor pool . . . . . . . . . .. 2 1=Yes, 2=No
Size of available system main storage (MB) . . : 2096

Size of partition main storage (MB) .

Minimum / maximum size of main storage (MB) . . /
=Exit  F9=Exclude Timits  F10=Work with shared processor pool

1=Display partition processing configuration F12=Cancel

Figure B-8 Create New Partition

14.C

omplete the following page:

Partition identifier and name: Leave the partition identifier as generated by the
system. Provide a name for the partition.

Number of partition processors: This is the number of processors you want the
workload to be spread across. Typically, for Linux partitions, this value will be set at 1.

Minimum / maximum number of processors: This is the minimum and maximum
number of processors that can be assigned to the partition without requiring an IPL of
the system.

Use shared processor pool: This indicates if the partition can share processor
resources with other partitions. Considering that most Linux partitions use less then a
full processor, typically this value is set at 1 (yes).

Size of partition main storage (MB): The amount of memory to be allocated to the
Linux partition.

Minimum / maximum size of main storage (MB): Indicates the minimum and
maximum amount of memory that can be assigned to the partition without requiring an
IPL of the system.

When the fields have been completed, press Enter. If the Use shared processor pool
value was set to 1 (yes), then two additional fields are displayed to indicate the amount of
processor resources to assign to the partition:

Shared processor pool units: Indicates the amount of processor resources to assign
to the partition. The value must be equal to or less then the number of partition
processors defined for the partition.
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— Minimum / maximum processor pool units: Indicates the minimum and maximum
amount of processor units that can be assigned to the partition without requiring an IPL
of the system.

Figure B-9 shows an example of a completed partition configuration. Press Enter to
create the partition.

Create New Partition
System:  TECCONF4
Complete blanks, press Enter.

Partition identifier and name . . . . . . . . . 1 LINUX

Number of available system processors . . . . : 0

Number of partition processors . . . . . . . . . 1

Minimum / maximum number of processors . . . . . 0 /1

Use shared processor pool . . . . . . . . . .. 1 1=Yes, 2=No
Shared processor pool units . . . . . . . .. 0 .5
Minimum / maximum processor pool units . . .. 0 .0 /1 .0

Size of available system main storage (MB) . . : 2096

Size of partition main storage (MB) . . . . . . 1024

Minimum / maximum size of main storage (MB) . . 0 / 2048

F3=Exit  F9=Exclude Timits F10=Work with shared processor pool
F11=Display partition processing configuration F12=Cancel
Enter value for shared processor pool units.

Figure B-9 Create New Partition - Example Values

15.In the Select Communication Options screen shown in Figure B-10, type a 1 (yes) under
the virtual ethernet adapter to assign to the partition. Typically, this will be the same virtual
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LAN that the i5/0S partition has a virtual LAN connection on. Once you have selected the
virtual LAN adapters, press Enter.

Select Communication Options
System:  TECCONF4
Partition identifier . . . . . . . . . . . .. 1
Partition name . . . . . . . . . . ..o . ¢ LINUX

Type changes, press Enter.
1=Yes 2=No

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2

F3=Exit Fll=Display communication options Fl2=Cancel

Figure B-10 Select Communication Options
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16.The Confirm New Partition screen shown in Figure B-11 is displayed providing a summary
of the configuration settings for the partition. Press Enter to confirm the partition creation.

Confirm New Partition
System:  TECCONF4

Verify information, press Enter.

Partition identifier and name . . . . . . . . 1 LINUX
Number of partition processors . . . . . . . . 1
Minimum / maximum number of processors . . . . : 0 /1
Use shared processor pool . . . . . . . . .. ¢ Yes
Shared processor pool units . . . . . . .. : 0.50
Minimum / maximum processor pool units . . . : 0.00 / 1.00
Size of partition main storage (MB) . . . . . : 1024 (21)
Minimum / maximum size of main storage (MB) . : 0 / 2048
Virtual Ethernet . . . . . . . . . . . . . .. : Yes
I/0 Resource Serial Part
Description Type-Model Number Number

F3=Exit F9=Select host partition F10=Display logical address
F11=Add I/0 resources F12=Cancel

Figure B-11 Confirm New Partition

Note: Once the partition has been created, an IPL of the system is required for the partition
to be available for use.

The Network Server Description, Network Server Storage Space, and Virtual Networking
support on the pre-System i5 models is the same as the System i5™ models. Refer to the
information presented earlier in this book about those topics.
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Performance considerations

This appendix presents a number of considerations regarding implementation of Linux-based
solutions on the IBM System i platform. The information presented in this appendix is not
intended to be the definitive word on performance and will not present specific performance
characteristics of a given workload. As with anything involving performance, it is
recommended that you plan on prototyping your solutions and be prepared to make changes
as you go forward.

The information presented in this appendix can be broken down into three broad categories:

» Virtual I/O support: One of the key strengths to implementing Linux-based solutions on the
System i platform is the ability to have the 1/O (disk) hosted by an IBM i5/0OS partition and,
thereby, extend the benefits of single-level store to the Linux operating system. We will
discuss considerations regarding performance as well as changes that have occurred in
recent versions of i5/0S that you should be aware of.

» Virtual network support: Another advantage of implementing Linux-based solutions on the
System i platform is the ability to build virtual Ethernet networks (LANSs) inside the
managed system (that is, with no physical hardware). We will discuss the importance of
the frame sizes of the network adapters as well as when it may be advantageous to
implement multiple virtual LANs.

» Processor considerations: The System i platform supports the ability to share processors
between multiple logical partitions (LPARs) and to have the firmware (hypervisor) balance
workload across the available processors through the uncapped partition support. This
section will discuss performance considerations of fractional processor support as well as
virtual processors.
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Virtual I/0 support

With Virtual I/0 support, a Linux partition can be implemented with no physical I/O resources,
all of the /O resources are owned by a host partition (i5/0S) and the Linux partition is
provided access to those resources through a virtual I/O driver running in i5/0S. Virtual I/O
can, given the appropriate workload, provide significant performance advantages over the
same workload implemented on a separate server. It all depends on the workload being
implemented as well as proper configuration of both the Linux and host (i5/0S) partitions.

Multi-path 1/0
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One of the advantages of a hosted Linux solutions is that multi-path /O support can be
provided to the underlying storage architecture (that is, single-level store) without any driver
considerations within Linux.

Multi-path 1/0 provides multiple software threads from the virtual /O driver in i5/0S to the
underlying single-level store architecture. The more threads that are reading or writing data
from or to the storage architecture, the faster the 1/O throughput is conceptually possible.

At this point, it is important to make a distinction between the System i5 platform and previous
POWER iSeries models as well as different versions of i5/0S regarding multi-path 1/0 (shown
in Table C-1) before making any recommendations.

Table C-1 System i models and i5/0S versions for multi-path 1/O support

iSeries models System i5
V5R3MO - Multi-path I/O Yes No
V5R3M5 - Multi-path 1/0 Yes Partial
V5R4MO - Multi-path 1/0 Yes Yes

Note: In the above table, iSeries models refers to iISTAR, sSTAR, and Power4 systems
that are Linux enabled (example, 270, 810, 825, 870, 890.). System i5 refers to Power5
and Power5+ systems (that is, 520, 550, 570, 595).

If your Linux solution is implemented on an iSeries model that is a predecessor to the Power5
and Power5+ based i5 models then there is nothing you need to do to obtain multi-path 1/O
support. However, if your Linux solution is implemented on the System i5 platform, then you
need to be aware of the support for multi-path I/O. If you have a heavy 1/O workload (for
example, file serving) implemented on a System i5 model and you are currently running at
V5R3MO, then you should consider upgrading to V5R4MO to provide multi-path 1/O support. If
such an upgrade is not currently possible, then you should consider changing the
configuration of the Linux partition to have multiple network Server Descriptions with multiple
virtual Small Computer System Interface (SCSI) adapters. This type of configuration will
simulate, to a degree, the multi-path 1/O provided in V5R4.

Note: It is recommended that for systems implementing Linux with heavy I/O
requirements, the i5/0S partition that is hosting the 1/O for Linux should be upgraded to
V5R4MO to achieve the best possible virtual I/O performance.
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) . Server SCST | Network Server | 15/08 Networlo ! Linux
Logical Partition ! : H '

SLOT ! Descriptors Regource Storage ! Device
LINUX2I L fdevisda

— LINUX2A | | fdevigdh

1 LN | | devisde
|| SLOT9 —— NEWLNX2 H CTLOs b _

LINUX2B | | /devisdd

4:@'&‘{1]3 D fdevisde

@1}7 devisdf
4f@wx1c+ fdevigdg
%TKIH | /devigdh

Figure C-1 Virtual I/O example

The configuration illustrated in Figure C-1 provides multiple disk drives (storage spaces) to
Linux, however, they are going through a single SCSI adapter being hosted by a single
Network Server. On a System i5 model if the I/O for this partition was hosted by a V5R3MO
i5/0S partition, then the 1/0 to all of the storage spaces would be single threaded. The
configuration can be changed to what is illustrated in Figure C-2.
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Server SCSI | Network Server | i5/08 Network | Linux
Logical Partition
SLOT ! Descriptors i Resource | Storage 1 Device
SLOT 14 —— LID3 | /devizda
: : - 3 .llde“.s/glb
SLOT15 =+ L2D5 - idevigde
SLOT6 —H L2D6 | idevisdd
SLOT10 —- LINUXZ i fdevigde
SLOT 11 L2D11 o idevisdf
SLOT 12 L2D12 | {devizgdg
SLOT 13 L2D13 LINUNIH | | Adevisdh

Figure C-2 Virtual I/O example

This configuration provides multiple client/server SCSI pairs with multiple network servers
and associated network storage spaces to provide multiple virtual I/0O connections.

Note: If a configuration is established that uses multiple Network Server Descriptions
(NWSDs), you may want to configure all but the first NWSD with the Restrict Device
Resources (RSTDDEVRSC) value set to *ALL. This parameter is used to restrict access
through the Network Server to I/O devices in i5/0S. If this value is not set to *ALL then any
CD/DVD/TAPE in i5/0S will have multiple device handles created in the Linux partition
since they will be presented to the partition on multiple SCSI chains.

Even with a single storage space, V5R3M5 and V5R4MO0 hosted I/O provides multi-path
I/0.

Memory pool

Keep in mind that virtual I/O requests from a Linux partition rely on a virtual I/O driver in the
i5/08 partition to actually process the request. This is one of the aspects of hosting Linux
workloads that can confuse the performance and resource requirements discussions. Heavy
I/O workloads can increase the memory requirements on the partition that is hosting the I1/0
(that is, the i5/0S partition).

What should be understood from a configuration viewpoint is that the virtual I/O driver in
i5/0S runs out of the memory pools of the operating system. Reviewing the system status
(WRKSYSSTS) of the hosting i5/0S partition can provide insight into the performance
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characteristics of the workload. As an example, in Figure C-3, the system status represents
I/0O bound Linux workload that is being hosted on an i5/0OS partition.

Work with System Status LINUX825
03/07/03 14:24:43
% CPUused . . . .. .. : 31.3 Auxiliary storage:
% DB capability . . . . : .0 System ASP . . . . . . : 457.16G
Elapsed time . . . . . . : 00:06:31 % system ASP used . . : 40.7610
Jobs in system . . . . . : 1346 Total . . . . . . .. : 457.1G
% perm addresses . . . . : .007 Current unprotect used : 913 M
% temp addresses . . . . : .009 Maximum unprotect . . : 934 M

Type changes (if allowed), press Enter.

System Pool Reserved Max  ----- DB----- ---Non-DB---
Pool  Size (M) Size (M) Active Fault Pages Fault Pages
1 __400.64 218.80 +H+++ .0 .0 1.6 2373
2 2869.94 .27 220 .0 .0 .0 .0
3 4375.91 .00 94 .0 .0 .7 .7
4 .25 .00 1 .0 .0 .0 .0
Bottom
Command
===>
F3=Exit  F4=Prompt F5=Refresh  F9=Retrieve F10=Restart

F11=Display transition data F12=Cancel F24=More keys

Figure C-3 Work with system status

The information of interest with regards to Virtual I/O is the Non-DB pages. The number of
pages shown may be an indication of the number of 1/O requests that are waiting to be
processed by the virtual I/O driver in i5/0S. Obviously the larger the number the more
requests are waiting and the slower the performance of the partitions that have hosted I/O
could be. Adding more memory to the memory pool can have an immediate and substantial
impact on the processing of the I/O requests.

Take the following factors into consideration:

» The memory allocated can be changed over time by the system if the QPRFADJ system
value is set.

» The memory pool used by the virtual I/O component was changed in V5R4. Prior to V5R4
the memory pool used was *MACHINE. In V5R4 the memory pool used is “BASE.

Virtual network

Virtual network provides the ability to build virtual Ethernet network segments (LANSs) inside
of the System i platform without requiring any physical hardware. Virtual network is a
commonly used feature when establishing Linux partitions and can help provide for robust
configurations. There are three performance considerations with regards to virtual network:

» Frame size
» Use of multiple network segments to split internal and external traffic
» Proxy ARP versus Network Address Translation (NAT)
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Frame size

The frame size indicates the size (in bytes) of the network packet that can be supported by
the network adapter. Typical frame sizes that will be encountered when implementing Linux
on the System i platform include those shown in Table C-2.

Table C-2 Typical frame sizes per network speed and operating system

Network speed i5/0S Linux
100MB 1496 1500
1GB 8996 9000

It is important, from a performance perspective, to ensure that the frame size of all of the
adapters matches the lowest common denominator. As an example, Figure C-4 shows a
configuration with a virtual LAN that has connections made available (or transported) across
a real or physical network segments.

1
2

Virtual Network Physical Network
VLAN 1 10.1.1.x
10.1.1.x 255.255.255.0
255.255.255.240
CMN43
i5/0S 0.30 PEEEIE > 1
g 3854M 2258 i Proxy ARP
. : 4y 015 _
Linux A o o 226} eth

Figure C-4 Virtual network example

In this example, the network for the Linux partition (virtual LAN 1) is made available to the
external network through a Proxy ARP configuration on the physical interface allocated to the
i5/0S partition. Now, assume that the physical interface (CMN43) in i5/0S is configured with
a frame size of 1496 and that the virtual LAN interfaces are configured with a frame size of
8996/9000. In this case, every packet intended for the virtual LAN that goes across the
physical interface will first have to be fragmented by the i5/0S network interface to allow it to
fit in the smaller network packet. Configuring the frame sizes of the virtual LAN interfaces to
the smaller frame size (1496/1500) will negate this fragmentation of the network packets and
can actually improve performance on heavy network workloads.

Multiple network segments to separate internal/external traffic
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When a workload that has a requirement for substantial network traffic between the Linux and
i5/08S partitions (for example, Linux-based Apache Web application accessing DB2/400 data
through ODBC) is being implemented, you can increase performance by implementing
separate virtual LAN just for that traffic. In the example shown in Figure C-4, if the Linux
partition has to access data from the i5/0S partition, it is going to do that across virtual LAN 1
and if the adapters on that virtual LAN have been configured for a slower physical network
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segment, then the partition to partition network communications will also be at that slower
speed. Refer to the example shown in Figure C-5.

1
2

Virtual Network Physical Network

VLAN 2 VLAN 1 10.1.1x

172.16.1.x 10.1.1.x 255.255.255.0

255.255.255.0 255.255.255.240

CMN43
i5/0S fr 030 e ~
g 3854M 1 2250 i proxy ARP

. . 4» 015 2 [ etho 226 eth1
Linux & 512M

Figure C-5 Virtual network example - Proxy ARP

The second virtual LAN (VLAN 2) can be configured at the faster 1GB frame sizes
(8996/9000) and thereby provide faster data transfer between the two partitions.

Note: An alternative to the above approach would be the allocation of a second physical
network adapter to the Linux partition (rather then using Proxy ARP to forward traffic to the
Linux partition.) In this case, a virtual LAN would still be established between the i5/0S and
Linux partitions for fast intra-partition communication.

Proxy ARP versus Network Address Translation

It is possible to make partitions with virtual LAN connections visible to an external network.
Two of the more popular approaches are Proxy ARP and Network Address Translation. In
both of these methods, an i5/0S partition is allocated connections on both the virtual LAN as
well as the external network. With Proxy ARP (refer to the examples shown in Figure C-5), the
physical network that the i5/0S partition is on is segmented such that i5/0S essentially
becomes the router for a set of addresses in the overall network. The addresses in the
smaller segment are then assigned to the partitions on the virtual LAN and the i5/0S network
adapter responds to those addresses and broadcasts the resulting traffic on the virtual LAN.

The important thing to note here is that the i5/0S partition does not process the network
traffic in any way, it simply re-broadcasts the traffic on the virtual LAN.
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With Network Address Translation, a private network segment is established on the virtual
LAN and mappings are established that take addresses on the real network and translate
them to the private addresses as shown in Figure C-6.

Virtual Network Physical Network
VLAN 1 10.1.1x
172.168.1. 255.255.255.0
255.255.255.0
1 i5/0S 3
A S 101
, 154
2 Linux1 é 2 W <----4 NAT
3 Linux1 & 3

Figure C-6 Virtual network example - Network Address Translation

The addresses on the physical network are allocated as TCP/IP interfaces against the i5/0S
adapter. When traffic is seen on one of the addresses, it is routed to the i5/0OS partition. At
that point, the network stack in i5/0S goes into the packet and changes the IP address in the
header to the IP address of the partition on the virtual LAN and then broadcasts the traffic on
the virtual LAN. Similarly, as traffic is routed out of the virtual LAN, the network stack in i5/0S
will again go into the packet and change the IP address in the packet header to the external
address of the partition. For partitions that will see heavy network traffic, the use of NAT can
cause performance degradation since the partition relies on i5/0S to translate the address in
each packet. The use of Proxy ARP over NAT has been shown to provide better network
performance for certain workloads.

Processor considerations

Most Linux-based workloads implemented on the System i platform leverage support of
fractional processor allocation and uncapped partition processing. Fractional processor
allocation allows for multiple logical partitions (and their corresponding operating systems) to
run on a single POWER processor. Uncapped partition processing allows the hypervisor of
the managed system to monitor the performance characteristics of the logical partitions to
make additional processor resources available when needed and available.

Virtual processors
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Probably the biggest concern, from a performance perspective, to be aware of regarding
processor allocation is the concept of virtual processors. Virtual processors are a
representation of a processor thread as presented to the logical partition. It is possible to
allocate multiple virtual processors to a logical partition even when less than a full processor
has been allocated to that partition. The only rule for the allocation of virtual processors is that
each virtual processor has to have at least 1/10th of a physical processor to run against.
Therefore, as an example, if 0.40 processor units are allocated to a partition, that processor
allocation can be spread across from 1 to 4 virtual processors. The performance
consideration here is to understand how that processor allocation is spread across the time
slice of the overall system.

The virtual processor setting defines the way that a partition’s processor entitlement may be
spread concurrently over physical processors. The key here is that the spread is concurrent.
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The number of virtual processors is what the operating system thinks it has for physical
processors. The Hypervisor dispatches virtual processors onto physical processors.

When considering the effect of the number of virtual processors on performance, it is
important to have at least a basic understanding of the dispatch cycle that the Hypervisor
employs for allocation of processor units to the logical partitions. The dispatch cycle is 10
milliseconds (ms) and the processor capacity allocated to a partition is taken from that 10
millisecond timing cycle. As an example, if a partition is allocated 0.40 processor units, then it
is entitled to 4 milliseconds in the 10 millisecond timing cycle. The number of virtual
processors does not change the timing cycle (that is, it is still 10 milliseconds), however, it
can have an effect on how quickly the partition can consume its entitled capacity. If the 0.40
processor units is allocated across a single processor, then the time slice allocated to the
partition will take 40% of the timing cycle as shown in Figure C-7.

Partition’s Entitled

5 Processor 1
Processor Capacity

10ms

Figure C-7 Processor allocation example

The same partition with the same entitled capacity (0.40 processor units) that has an
allocation of 4 virtual processors would have its processor capacity allocated across the 4
processors and that allocation could be spread concurrently as shown in Figure C-8.

Partitipn’s Entitled

. Processor 1
Proceslsor Capacity

Partitipn’s Entitled

. Processor 2
Proceslsor Capacity

Partitipn’s Eptitled
Procegsor Cgpacity Processor 3

Partitipn’s Entitled

\ Processor 4
Procegsor Capacity

10ms

Figure C-8 Processor allocation example

The impact of spreading the processor allocation across multiple virtual processors can be
increased gaps in the processing of the partition that have been known to result in noticeable
lags in processing (such as terminal access that temporarily halts and then restarts). As a
general rule, unless there is a specific workload requirement for a large number of processor
threads, limiting the number of virtual processors to the smallest number that can
accommodate the processor allocation will minimize any processing lag seen by the partition.

Uncapped partitions

Note that the number of virtual processors that the processor allocation is spread across will
have an impact on the maximum amount of additional processor units that can be made
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available to an uncapped partition. With uncapped partitions, if a partition has used its
allocation of processing units during the current processor dispatch cycle and additional
processor resources are required (and available) the Hypervisor can dispatch additional
portions of the cycle up to the number of virtual processors allocated to the partition.
Table C-3 provides an example of the maximum amount of processor units that could be
made available to an uncapped partition.

Table C-3 Entitled capacity for a number of virtual processors

Entitled 2 Virtual 4 Virtual
capacity processors processors
1.5 processor 2.0 4.0

units allocated

Note: It is important to remember that the uncapped feature of a partition will only affect a
partitions processor resources for a given timing cycle (which is 10 milliseconds). At the
start of each timing cycle, a partition’s processor resources is set to its Entitled Capacity
(which is the amount of processor resources allocated to the partition when the partition
was started - or changed through Dynamic LPAR).

Dedicated processors

In addition to shared processors, a partition can also be configured to use dedicated
processors. Allocation of a dedicated processor to a partition will provide for the most efficient
usage of the processor as the hypervisor will not need to perform task switching for the
processor and will be able to ensure memory affinity for the processor. One trade off with use
of dedicated processors is that the partition using the dedicated processor must be a capped
partition - that is the partition cannot participate in the hypervisor's load balancing of
processor resources across a number of partitions. This means that if the operating system is
only using a fraction of the dedicated processor allocated to it, the remaining processor
allocation is wasted since the hypervisor cannot allocate it during the time slice to other
partitions that may need additional processor resources.

Note: A partition cannot be configured with both shared and dedicated processors.

Summary
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A number of factors can affect the overall performance of Linux-based workloads hosted on
the System i platform. A good understanding of both the characteristics of the workload as

well as the configuration aspects will go a long way to obtain the best performance for your

workload. Table C-4 provides a high-level summary of performance aspects that you should
consider for different types of workloads.

Table C-4 Performance considerations summary

Workload Performance consideration

Heavy I/0 » Consider the amount of memory
allocated to the memory pool in the
hosting i5/0S partition.

» Consider moving to V5R4MO or
implementing multiple network
servers and multiple virtual SCSI
adapter pairings.
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Workload

Performance consideration

Heavy network

» Ensure that the frame size for all
adapters is the frame size of the
slowest adapter.

Heavy intra-partition network traffic

» Consider implementing an additional
virtual LAN to be used for
intra-partition communication.
Ensure that the adapters on this LAN
are at gigabit speeds.
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Troubleshooting

A number of common issues can occur when first establishing the Linux on IBM System i
platform. Most of these problems tend to stem from configuration mis-matches between the
definition of the logical partition and the IBM i5/0S components. This chapter presents some
of the more common problems, what the typical symptoms of those problems are and how to
resolve the issue.
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Virtual I/O - network server configuration issues

The following problems generally occur when there is an error in the configuration of the
Network Server in the i5/0S partition that is hosting the 1/O resources for the Linux partition.

Note: When a vary on a Network Server fails, you can obtain additional detailed

information concerning the failure (including error codes) by performing the following

steps:

1. Position the cursor on the failure message (you may need to do a DSPMSG
QSYSOPR) to display the failure message.

2. Press the F1 key.

Attempt to vary on fails - partition not found

Symptom
An attempt to vary on the Network Server fails with an indication that the partition cannot be
found.

Problem determination
One cause of a vary on failure of a Network Server Description can be the inability to “find”
the partition. Review the job lot for more information as shown in Figure D-1.

o1 Session A - [24x BO] (=13
File Edit Yew Communication Actions ‘Window Help
Additional Message Information

Message ID . . . . . . : CPOBLAD

Date sent . . . . . . ! A5s23704 Time sent . . . . . . : 13:02:58
Meszage . . . . & Network server LINUX1 vary on failed.

Cause . . . . . : The network server failed to wary on with reason code

OOOOAE0E, Reason codes and their meanings follow:
--RR01l: Storage space not found.
--BORZ:  Partition not found.
--goR3: Partition not correct type.
--pRd4:  Server already wvaried on for partition.
--gOR5:  Partition already active.
--ER06: A file sustem error occurred accessing the IPL stream file.
--BoAT:  IPL source not walid.
--gOR&: IPL of partition failed.
--EBE9: A host partition is not configured for this partition.

Hore...
Press Enter to continue.
Fl=Help F3=Exit FG=Frint F9=Display message details FlZ=Cancel
FZ1=Select assistance lewel
EEI a 01sa81

Figure D-1 Troubleshooting - partition not found

Corrective action

One cause of this error can be a mismatch between the partition name in the Network Server
Description and the partition name in the logical partition definition. These names must match
and are case sensitive. As Figure D-2 shows a mismatch of the case sensitivity of the names
will cause the partition not found error to occur.
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=i Session A - [24 x BO]
Fila Edit Yiew Communication Actions ‘Window Halp
Change Network Server Desc (CHGRWSD)
Type choices, press Enter.
Network server description . . . » LINUX1 Hame
Resource name . . . . . . . . . CILBZ Hame, *SAME, +NONE, =AUTO
Online at IPL W : : : = = *¥ES *SAKE, =YES, =NO
=% Web-baied Syatern Warager - fberre/lacrost/Webih pref. Abasagremest Envitarmesioc e rebiand (ben com [RTETRPRTRNVEY C SR .. *NOWATT 1-15, *SAME, *NOWAIT
e B i e R e Shutdo & 5 15 Z=45, +SANE
T LEEEE T « o ZLINURL
[FrenE— Srues L i S
?"":‘.'_“"‘E:"W” “"L_T Oaoo *NOME Humber, +SAHE, *=NONE
o Bl S pr— 2 — .. . ... 437 «SANE, =LNGYER, 437, 850,..
B ssrernimaan -3&'-"_-:-- ver message queu® . . . . . . +*JOELOG Hame, +SAME, =JOBLDG, =NOME
I Syl : Librarg .« . v v v o 0 0w o Hame, *LIBL, *CURLIE
¥ ] 8 uaraperen pooooos
¥ (2] Bateed & ABDSL WS OO0
# I et o eeran ]
# [ s oom o o Frerring MO
# 0 wenres avim
=] Holdchaled  SOO0OGM
t WEaT, Profie Hor—e_ ..
F3=Exit F4=Prompt F5=Refresh F12=Cancel F13=How to use this display
Fid4=Hore keys
il s 06,03
1 )

Figure D-2 Troubleshooting - partition not found

The corrective action is to either change the name of the partition in the Network Server
Description or change the name of the partition in the partition definition.

Note: If you change the name of the partition in the partition definition, then you will need
to re-activate the partition from the HMC to register the partition change with Open
Firmware.
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Attempt to vary on NWSD fails - SCSI server resource definition problem

Symptom
An attempt to vary on the Network Server fails and an error code 12 - Invalid resource name
is returned as shown in Figure D-3.

=1 Spssion A - [24 x 80]

Fle Edt Yiew Commumication fActions Window Help
Additional Hessage Inforwation

Wessage ID . . . . . . : CPOBLAD
Date sent . . . . . .1 B@/23/04 Time sent . . . . . . 0 10245030

--0018: A network server storage space linked to this network server is
damaged.

==0012: Invalid resource name.

--B013: Resource name doss not match partition.

==0014: Unable to detersine partition for resource name.

==0015: Unknoun error occured. See previous messages in the job log for
details,

Recovery . . . i Correct the error. Try the request again.

Bottom
Press Enter to continue.
Fl=Help F3=Exit F&=Print F9=Display message details Fl2=Cancel
FEl=Select assistance level
I 01004

Figure D-3 Troubleshooting - invalid resource name

Problem determination

This problem is typically caused by a value in the resource field of the network server that
does not point to the correct virtual Server Small Computer System Interface (SCSI) adapter
in the i5/0S partition.

Corrective action

For most Linux implementations, a single virtual SCSI Server/Client paring is configured
between the Linux partition and the i5/0S partition. For those implementations a setting of
*AUTO can be used in the resource field of the network server.

For configurations with more then one virtual SCSI Server/Client pairing, ensure that the
resource identified in the resource field identifies the Virtual SCSI Server adapter that is
connected to the virtual SCSI Client adapter in i5/0OS that provides the virtual disk with the
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operating system installed on it. Remember that you can use the location information of the
virtual resource (shown in Figure D-4) to determine the virtual slot number of the adapter.

Display Resource Detail
System:  G10B8DAE

Resource name . . . . . . . C(CTLO2

Text « . . o o o o 0oL :  Comm Adapter
Type-model . . . . . . . .. ¢ 290B-001
Serial number . . . . . .. : 00-00000
Part number . . . . . . :

Location: U9406.520.10B8DAE-V7-C3

Logical address:

SPD bus:

System bus 255
System board 0
System card 0

More...
Press Enter to continue.

F3=Exit F5=Refresh F6=Print F12=Cancel

Figure D-4 Display Resource Details

The C# portion of the location field provides the virtual slot number (in this case 3) that
resource is associated with.
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Vary on NWS fails - host partition not defined

Symptom
An attempt to vary on the Network Server fails and an error code 9 - IPL of partition failed (as
shown in Figure D-5) occurs.

=¥ Session A - [24 x B0]
File Edit Yew Communication Actions ‘Window Help
Additional Message Information

Meszage ID . . . . . . CPDBLAD

Date zent . . . . . . ! Q523704 Time =zent . . . . . . : 10:53:20
Message . . . . & Hetwork server LINUYEL wary on failed.

Cauze . . . . . & The network server failed to wary on with reason code

0O0OOOAEY, Reason codes and their meanings follow:
--BRE1: Storage space not found.
--QE0Z:  Partition not found.
--AR03: Partition not correct type.
--BRE4:  Server already wvaried on for partition.
--Qo05: Partition already active.
--ERE6: A file system error occurred accessing the IPL stream file.
--QE0T:  IPL source not walid.
--EEE:  IPL of partition failed.
--BEE9: A host partition iz not configured for this partition.
Hare. ..
Press Enter to continue.

Fl=Help FI=Exit Fe=Print FO=Displauy message details FlZ=Cancel
FZ1=5elect assistance lewel

i 017001
Figure D-5 Troubleshooting - IPL of partition failed

Problem determination

This error occurs when the vary on of the network server sends a power control request to the
Hypervisor, however, the partition definition has not be defined with the i5/0S partition as a
power controlling partition.
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Corrective action
Make sure that the power controlling partition is set in the partition profile to the partition that
you are trying to vary on the Network Server from as shown in Figure D-6.

8 Logical Partition Profile Properties: linux1 @ eServer-TTTTmmm-sn1234567

0| Power Controlling [ 8

E Detailed below are the power controlling partitions for this partition profile.
Power controlling partitions
Number of power controlling partitions : 1

Power controlling parttions fo add:  |AbMNatve(D || [ aaa ]

D [Mame | I__Eem@

1 05400

[ ok ]| cancel || e 7]

Figure D-6 Troubleshooting - Power control partition

Note: This problem will also occur if the Linux partition was not activated (via the Hardware
Management Console (HMC)) after it was configured. Remember that an activation of the
logical partition from the HMC is required whenever a change to the partition profile is
made to register that change with the Open Firmware of the managed system.

If a change is made to the partition profile to correct this problem (that is, the power
controlling partition is configured). Remember to activate the partition from the HMC to
register the new configuration.
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File system error accessing stream file

Symptom
An attempt to vary on the Network Server (with IPL Source set to *STMF) fails with an error
code 6 as shown in Figure D-7.

=i Session A - [24 x 80]
Fle Edit View Communication fctions Window Hel

Additional Message Information

Hessage ID . . . . . . 1 CPDBLAD

Date sent . . . . . .1 0Gs2z2s04 Time sent . . . . . .3 12:47:10
Hessage . . . . ¢ Hetwork server LINUX1 vary on failed.

Cause . . . . . & The network server failed to vary on with reason code

00008006, Resson codes and their meanings follow:
==0081: Storage space not found.
--BB0Z: Partition not found.
--0803: Partition not correct type.
--0004:  Server already varied on for partition.
--0aas: Partition already active.
--0B06: A file system error occurred accessing the IPL stream file.
==0807: IPL source not walid,
--0006: IPL of partition failed.
--0009: @ host partition is not configured for this partition.
More, , .
Press Enter to continue.

Fil=Help F3=Exit FG6=Print Fi=Dizplay message details
FlO=Display messages in job log FlI=Cancel FZ1=Select assistance level

E T B1/001
Figure D-7 Troubleshooting - error accessing stream file

Problem determination

Check the value of the IPL stream file (in the Network Server Description) and ensure that it is
a valid IFS path or file.

Corrective action

Often the cause of this error is that the CD is not mounted. Additionally, if you are using a
virtual CD catalog, it is possible that the virtual CD device is not varied on, the catalog is not
loaded on the device, or the wrong volume is mounted in the library.

Inability to access the Linux console through i5/0S virtual console support
Symptom

In addition to virtual console support through the HMC, virtual console support is provided
through a TCP/IP enabled virtual console application in i5/0S. One possible problem with this
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support is that an attempt to access the virtual console indicates that the Linux partition is not
displayed in the list of guest partitions as shown in Figure D-8.

A0 9.10.112.211 - PuTTY

S/ 400 Guest Partition Consoles
3: LW Firewall (V1-C4/V3-CO)

Fnter the console partition number:

Figure D-8 Troubleshooting - Linux console not listed in virtual console list

Problem determination

Failure of the Linux partition to be displayed in the list of partitions may be a virtual serial
adapter connection has not been established between the Linux and i5/0S partitions.

Corrective action

Create a “client” serial adapter (as shown in Figure D-9) in the hosting i5/0S partition that
connects to the “server” serial adapter in slot 0 of the Linux partition.

B8 Virtual Serial Adapter Properties

Virtual Serfal |

Slot number: * _j
[ Adapter Type —————

® Client

) Server

Connection Information ——————————

' Remate partition: linwet (2) |-
Remote partition virtual slot number:

[ ok ]| cancar || Hew [7]

Figure D-9 Troubleshooting - Create Client Serial Adapter
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Virtual console access denied (through i5/0S) - console in use

352

Symptom
An attempt to access the Linux console through the virtual console support in i5/0S fails with
a message indicating that the console is already in use as shown in Figure D-10.

v Telnet 9.10.112.211

[Enter the console partition number:

linuxi: Enter 05,408 zervice tools userid:
earleve

linuxi: Enter 05,488 service tools password:
linuxl: Console connecting...

linuxl: Error: console in use.

Figure D-10 Troubleshooting - virtual console in use

Problem determination

This error typically occurs when someone has access to the console for the Linux partition
through the HMC.

Note: While concurrent access to the console through the HMC and the virtual console
support in i5/0S is not permitted, multiple concurrent connections to the console through
the virtual console support in i5/0S is allowed. Keep in mind that each connection to the
console is actually the same connection and anything that one user types in the console
will be displayed in the other console windows.

Corrective action

Terminate the HMC terminal connection (as shown in Figure D-11) and then re-attempt the
virtual console connection.

Mame |State | Operator Panel Value
= M esewerTTTTmmm-sn123.. Operating
-1 Ef Paritions
+| Alvildatien  klat Setivatoed Dooooooo
@ | Properties 00000000
Create 3
@ E;::: SRR 00000000
m | e 00000000

Open Terminal Window

i Cloge Terminal Cannection 00000000

= = S 00000000
[ Add Managed Systerm(s)

= ] test Mot Activated 00000000

UE] System Profiles

Figure D-11 Troubleshooting - Terminate Console Connection (HMC)
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Inability to access Linux console (via HMC) - console in use

Symptom

An attempt to access the console through the HMC (or WebSM) results in an error message

indicating that the console is in use.

Problem determination

One cause of this condition could be that the console is already being accessed via a virtual
console through the hosting i5/0S partition. Simultaneous access to the Linux console from

the HMC and hosting i5/0S partition is not allowed.

Corrective action

You can use the netstat *cmn command within the i5/0S hosting partition to see if there is
active virtual console connection (refer to Figure D-12) and terminate the connection.

=1 Session A - [24 x BO]

File Edit Mew Communication Actions Window Help
Work with TCPY/IF Connection Status
System: S1869BCD
Tupe options, press Enter.
3=Enable debug 4=End  5=Display details  B=Disable debug
G=Display jobs
Remate Remote Local
Opt  Address Port Part Idle Time State
ok * as-signon  OB0:27:00 Listen
o * as-netd > 000:27:54  Listen
o * as~tran > 000:27:00 Listen
IR * as=vrtp > 000:26:59  Listen
— - 9.108,86.2149 3662 as-veons - 000:03:53  Established
Bottom
F3=Exit = F5=Refresh  F%=Command line  F11=Display byte counts  F1Z=Cancel
F15=Subset FZZ=Display entire field FZ4=Hore keus
Iﬂ a a9,003)

Figure D-12 Work with TCP/IP Connection Status

Partition fails to start - resource conflict

Symptom

An attempt to activate a partition from the HMC fails and a resource conflict dialog box

(shown in Figure D-13) is displayed.
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of shared processing resources: Virtual
processor obtained - 1, processing units
obtained - 0.5, Required wirtual processors
- 1, Required processing units - 0.6. Check
that there is enough processing
resources available to activate the
partition. If not, create a new profile or
maodify the existing profile with the
available resources, then activate the
partition. if the partition must be activated
with the specified amount of processing
resources, deactivate any active
partitions using the resource then activate
this partition.

Figure D-13 HMC - Resource Allocation Error

Problem determination

As the error dialog box suggests, the minimum CPU units (in this example shown in
Figure D-13) required by the partition exceeds what is available on the system.

Recovery
Decrease the minimum CPU requirement in the partition’s profile (as shown in Figure D-14).

FProcessors

ﬁ Detailed below are the current processing settings for this partition profile.

; Processing mode ————
| O Dedicated
| @ Shared

~ Processing units -
;Tmmmnprncessimuis: 2.00

fDesi_ulpml:essilgllis: |71
 Minimum processing units : 0.5
;lﬂgidlmnptm:essilgluis: lii

Virlual processors ——

Minimum processing units required for each virtual processor : 0.10
Desiredvirtual processors: | 1|

Minimumvirtual processors: | 1
Maximumvirtualprocessors: | 10|
- Sharing mode

vl Uncapped Weight : 128 j[

| OK%“ cancel || Help |?]

Figure D-14  Partition Profile - Processor Properties
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Alternatively, use Dynamic LPAR to free some CPU units from another partition.

Inability to open Linux console in WebSM

Symptom
An attempt to access the Linux console through WebSM generates the following error
message shown in Figure D-15.

e HECL0209 Remote virtual terminal sessions are not allowed. Please check the remote widual terminal settings.

Figure D-15 WebSM Console Access - Error Dialog

Recovery

Click HMC Configuration in the navigator pane, then click Enable or Disable Virtual
Terminal. Check the Enable check box (as shown in Figure D-16) and click OK.

ﬁ Enable Remaote Virtu... % 0 x l

By default, virtual terminal connections by
remote clients are disabled for this Hardware
Management Console. You may enable these
senvices by selecting the check box below.

[w] Enahle remote virtual terminal connections.

[ o | Cancel || Help ||?| \

Figure D-16 WebSM - Enable Remote Virtual Console

Linux does not shutdown when the network server is varied off

Symptom
When the Network Server is varied off, the Linux operating system does not perform an
operating system shutdown.

Problem determination
The Linux on Power Utilities are not installed.

Recovery
Download and install the Linux on Power Utilities that supports power off. You require the
following packages to support shutdown of Linux:

» Platform Enablement Library (librtas)
» Error Log Analysis (diagela)

An RPA communication error occurs when a DLPAR operation is attempted
Symptom

When a DLPAR function (such as move of processors) is attempted, the HMC reports that
communications with the partition could not be established.
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Problem determination
The Linux on Power utilities that supports Dynamic LPAR is not installed.

Recovery
Download and install the Linux on Power Utilities that supports Dynamic LPAR.

You require the following packages for support of Dynamic LPAR:

CSM Core (csm-core)

RSCT Utilities (rsct.core.utils)

SRC (src)

RSCT Core (rsct.core)

Remote File Distribution (rdist)

CSM client (csm-client)

Dynamic RM (Dynamic RM)

Dynamic Reconfiguration Tools (rpa-dipar)

vVVyVYyVYVYVYYVvYYyY
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Related publications

The publications listed in this section are considered particularly suitable for a more detailed
discussion of the topics covered in this redbook.

IBM Redbooks

For information about ordering these publications, see “How to get IBM Redbooks” on
page 359. Note that some of the documents referenced here may be available in softcopy
only.

>

>

»

IBM AS/400 Printing V, SG24-2160
Linux on the IBM eServer iSeries Server: An Implementation Guide, SG24-6232

Logical Partitions on System i5: A Guide to Planning and Configuring LPAR with HMC on
System i, SG24-8000

V5 TCP/IP Applications on the IBM eServer iSeries Server, SG24-6321
Virtual Partition Manager A Guide to Planning and Implementation, REDP-4013

Windows-based Single Signon and the EIM Framework on the IBM eServer iSeries
Server, SG24-6975

Other publications

These publications are also relevant as further information sources:

»

Backup and Recovery V5R3, SC41-5304

Online resources

These Web sites and URLSs are also relevant as further information sources:

>

The Book of Webmin Or: How | Learned to Stop Worrying and Love UNIX
http://www.swelltech.com/support/pdfs/webminguide.pdf
Downloading and Installing Webmin
http://www.webmin.com/download.html

General discussion of Webmin is at:
http://www.webmin.com

Gentoo Linux home page

http://www.gentoo.org

Gentoo Linux Projects: Gentoo Linux PPC64 Development
http://ppc64.gentoo.org

Heimdal Kerberos 5

http://www.pdc.kth.se/heimdal
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http://www.swelltech.com/support/pdfs/webminguide.pdf
http://www.pdc.kth.se/heimdal
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IBM @server i5 and iSeries System Handbook for i5/0OS V5RS3 is available at:

http://publib-b.boulder.ibm.com/Redbooks.nsf/RedbookAbstracts/gal95486.htm1?0pe
n

IBM @server iSeries ODBC Driver for Linux: Connection String Keywords and Values
http://www.ibm.com/servers/eserver/iseries/linux/odbc/guide/odbcproperties.html
IBM Resource Link

http://www.ibm.com/servers/resourcelink

IBM Systems Information Centers

http://publib.boulder.ibm.com/iseries/

iSeries Access for Linux
http://www.ibm.com/servers/eserver/iseries/access/linux

Kerberos: The Network Authentication Protocol

http://web.mit.edu/kerberos/www

The Linux Documentation Project

http://www.t1ldp.org

The Linux Home Page at Linux Online

http://www.linux.org

LPAR Overview

http://www.iseries.ibm.com/Tpar
http://www-1.ibm.com/servers/eserver/iseries/lpar

Novell: SUSE Linux

http://www.suse.com

Novell: SUSE Linux Enterprise Server 9
http://www.suse.com/sles/documentation/samba

Novell: Why Choose Novell for Linux?

http://www.novell.com/1inux

OpenOffice.org

http://www.openoffice.org

OpenPKG: OpenPGP Key Server

http://pgp.openpkg.org

PuTTY: A Free Telnet/SSH Client
http://www.chiark.greenend.org.uk/™~sgtatham/putty

RealVNC

http://www.realvnc.com

Red Hat Linux home page

http://www.redhat.com

Service and productivity tools for Linux on POWER
https://wwwld.software.ibm.com/webapp/set2/sas/f/1opdiags/home.htm]
Standalone Diagnostics CD-ROM
http://wwwl4.software.ibm.com/webapp/set2/sas/f/diags/home.html
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http://publib-b.boulder.ibm.com/Redbooks.nsf/RedbookAbstracts/ga195486.html?Open
https://www14.software.ibm.com/webapp/set2/sas/f/lopdiags/home.html
http://www.suse.com
http://www.novell.com/linux
http://www.redhat.com
http://www.ibm.com/servers/resourcelink
http://www.chiark.greenend.org.uk/~sgtatham/putty
http://www.linux.org
http://www14.software.ibm.com/webapp/set2/sas/f/diags/home.html
http://www.realvnc.com
http://www.iseries.ibm.com/lpar
http://www-1.ibm.com/servers/eserver/iseries/lpar
http://pgp.openpkg.org
http://www.suse.com/sles/documentation/samba
http://www.ibm.com/servers/eserver/iseries/access/linux
http://publib.boulder.ibm.com/iseries/
http://web.mit.edu/kerberos/www
http://www.tldp.org
http://www.ibm.com/servers/eserver/iseries/linux/odbc/guide/odbcproperties.html
http://www.openoffice.org

» Third-party modules for Webmin
http://webadminmodules.sourceforge.net

» The unixODBC Project home page
http://www.unixodbc.org

» Various Linux related information about System i is available at:
http://www.ibm.com/servers/eserver/iseries/Tinux

» WinSCP: Freeware SFTP and SCP client for Windows
http://winscp.sourceforge.net/eng

» Workload Estimator (WLE) is available at:
http://www-912.ibm.com/wle/EstimatorServiet

How to get IBM Redbooks

You can search for, view, or download Redbooks, Redpapers, Hints and Tips, draft
publications and Additional materials, as well as order hardcopy Redbooks or CD-ROMs, at
this Web site:

ibm.com/redbooks

Help from IBM

IBM Support and downloads

ibm.com/support

IBM Global Services

ibm.com/services
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http://www.ibm.com/services/
http://www.ibm.com/servers/eserver/iseries/linux
http://www-912.ibm.com/wle/EstimatorServlet
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/dev/sda3 288
/etc/EXPORTS 269
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ADDIMGCLGE 315
ADDTCPIFC 158, 165
advanced system management 3
Apache 124, 336

ARP 22

ASCIl 278

ASM 3

automatic processor movement 4

balance workload 331
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dispatch cycle 339 |

Display Disk Array Status screen 138 I/O bound Linux workload 335
DLPAR 2, 21 I/0 pool 20, 65
DMZ 26 I/O throughput 332
DNS 165 13P 174
DSPSAVF 284 i5/0S commands
DST 5,13 CRTLIB 264
dynamic logical partitioning 21 CRTSAVF 264
dynamic real-time view 252 DSPSAVE 284
Dynamic Reconfiguration Tools 356 INZTAP 278
Dynamic RM 356 RST 284
RSTCFG 284
E SAV 265
EBCDIC 278 VRYCFG 264
echo 300 IBM Director Multiplatform 24

IBM Grid Toolbox 24
IEEE 802.1 1Q 23
ifconfig 44

image catalog 315

Enterprise Workload Manager 24
error code 9 348

Error Log Analysis 355
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EXT icon 260 input/output device loading 254
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ext3 294 INTNETADR 158

INZTAP 278
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flexibility 287 kernel version 2.6 12
flexible storage environment 287
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fragmented 336 librtas 355
frame size 331, 336 limited interactive interface 252
free 254 . LIND 158
full system partition profile 54 Linux commands

find 279
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Grid Toolbox 24 top 252
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H Linux kernel version 2.6 12
hardware error 55 Linux RAID sets 139
hardware management console 4 Linux utilities 255
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HMC 4 Low Level Firmware 3
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MKDIR 313
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mount 131, 350
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optimal processor assignment 18
overcommitment 54
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Platform Enablement Library 355
policy parameter 55

power controlling partition 349
POWER Hypervisor 2

Power RAID Configuration Utility 141
Power RAID Configuration Utility menu 137
POWER5 2

PR 253
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R
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