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Preface

© Copyright IBM Corp. 2007

The IBM® iSCSI BladeBoot Red Hat Enterprise Linux® (RHEL) Setup Guide
supports Version 1.2 of the IBM iSCSI BladeBoot application. This application
provides the capability to boot a blade server from an iSCSI target using the basic
network interface cards (NICs) included on the blade. No additional hardware or
adapters are required. When employing iSCSI Boot from SAN, you do not have to
install an internal disk in the blade.
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About this guide

The purpose of this guide is to provide users of the iSCSI BladeBoot application
information on installing the application on RHEL 5.

© Copyright IBM Corp. 2007
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Who should read this guide

This guide is for system programmers and users working in an IBM BladeCenter®
environment and using iSCSI BladeBoot on supported blades in an IBM
BladeCenter chassis.
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Chapter 1. Restrictions and infrastructure preparation

Before you begin, ensure that you have all of the necessary hardware and software
to complete the process.

RHEL 5 is provided with limited support in BladeBoot environments. Broader
support is planned in RHEL 5.1.

IBM BladeBoot support has the following restrictions:

Support for IBM BladeBoot is restricted to IBM N-Series iSCSI Targets.
You cannot install to or boot from multipath devices.
Reconfiguring iSCSI after a successful initial boot is not supported.

Support for BladeBoot on RHEL 5 will stop 45 days after RHEL 5.1 is generally
available. After this date BladeBoot support on RHEL will be on versions 5.1 and
later.

You will need

An IBM BladeCenter chassis for Blades

An IBM Blade with BladeBoot support and:

— The latest BIOS firmware update

— The latest BMC firmware update

The IBM iSCSI Configuration Manager software utility
An iSCSI Target, for example and IBM N3700

A DHCP server

A TFTP server

An NFS server

You can download the iSCSI Configuration Manager and find links to the BIOS
and BMC firmware updates at: |http:/ /www.ibm.com/servers/eserver /|

bladecenter/storage/iscsi.html

You must also configure your iSCSI Target to provide a LUN. The LUN should be
cleared when created (all zeros in the first sector at a minimum)
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Chapter 2. Before installing RHEL

This section provides information on tasks that must be completed prior to
installing Red Hat Enterprise Linux Server 5.

Prerequisites

To complete the installation, you must have the following:

* A server compatible with RHEL. If you will be using this server as your DHCP
NFS, or TFTP server, you will need thos applications as well.

¢ The server must be configured for TFTP connection.
* Create a folder containing the RHEL 5 DVD ISO image.

When you have completed these prerequisites, continue to the next step,
fthe ISO image and copy files”]

Mount the ISO image and copy files
Mount the ISO image to obtain the installer files.

For example:
mount -o Toop /rhel5iso/RHEL5.iso /rhel5files

Copy initrd.img and vmlinuz from /rhel5files/images/pxeboot/ to your TFTP
root folder.

Obtain pxelinux.0 and copy to the tftproot folder of the TFTP server. You can
obtain a copy of pxelinux.0 from |http://www.kernel.org /pub/linux/utils/boot/|

Fyslinax]

Configure NFS
Edit the NFS configuration file to include the RHEL ISO image.

To add the ISO image you mounted previously to the NFS configuration, edit the
file /etc/exports and add the line:

/rhel5iso *(ro,no_root_squash)

Then start or restart NFS using the following commands:

/sbin/service nfs start
/sbin/service nfs reload

Create a DHCP reservation

Create a DHCP reservation for the diskless blade.

Add the following options to the reservation:

host-name (option 12)
This value is arbitrary.
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root-path (option 17)

Configure the root path as described in IETF RFC 4173, which can be
found here: http:/ /www.ietf.org /rfc/rfc4173.tx4

next-server (option 66)

The IP address of the TFTP server.

filename (option 67)

pxelinux.0

Create pxelinux.cfg

You must create a configuration file for use by pxelinux.

To create this file, use the following procedure:

1.
2.

Create a folder in the TFTP root folder named pxelinux.cfg.

Create a file in pxelinux.cfg with a name that is the hex representation of the IP
address assigned to the diskless Blade. For example, 192.168.70.2 would be
COA84602.

Add the following to the file:

label RHEL5GA
kernel vmlinuz
append initrd=initrd.img ramdisk_size=10000 method=nfs:server IP:/home/rhel5iso

Note: The append line must be on a single line in the file.
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Chapter 3. Install RHEL

This example describes how to perform an install of RHEL 5 from the network on
a diskless Blade in an iSCSI Boot environment. The type of network install
described requires an NFS server supplying the contents of the RHEL 5 DVD ISO
image.

Note: In this example there is a LAN and a SAN. Switch 1 in the BladeCenter is
connected to the LAN, switch 2 is connected to the SAN. The iSCSI Target,
TFTP, DHCP, and NFS servers are all connected to the SAN.

Blade configuration

This section describes the configuration options for the blade.

To configure your diskless blade for RHEL installation, use the following
procedure:

1. Power on the blade and press F1 when prompted to enter the
Configuration/Setup utility.

2. Select Load Default Settings then Select Start Options.

ConfigurationsSetup Utility

LEm SUMRATLY
3 n Inforaation
Devices and [-0 Ports
Date and Tine
System Security
Start Dptions
Aduvanced 3etup

Save Settings
Restore Settings

Load Defawult Settings

Exit setup

3. Select the Ethernet connection being used for the SAN. In this example Planar
Ethernet 2 is being used. Set Run PXE only on selected Planar NIC to Enabled.

4. Press Esc to exit the settings menu, then save the settings and exit Setup.

PXE Boot

If you have configured your pxelinux file for a prompt, you will be prompted now.
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At the prompt, enter the name of your PXE entry. For this example, it is
RHEL5GA.

2.1 v9.0.12
opur ight (C) 20002000 Droadcom Corporation
[Copur ight (C) 1997-2080 Intel Covporation
Al | rights resrrved .

CLIEHNT "AC ACLE: B8 14 SE 30 1F 57 CUID: SHFC11BE 35%5F 3EEA SBFE 36551FSFFEG
CLIEHT IP: 152.168.78.2 MASK: 255,255.255.0 DHCP [P: 1592.166.70.417

Copur ight [C) 1994-2005 1. Pater fwwin

ARE

INBI daka segment size: J06A

UNBI[ coda seqment at:

HBl code secment size: AHCL

PYE ontey poivt found C(wo hopo) at 9950 :EEDE

hy ' addiress seens to be CONE4BDZ 102.168.7V0.2
1p=192.1568.70.2 :192.163. 7847 :0.0.0.8:255. 255 .255.0
TFTP pu=Fix:

Trylng to load: pxel inoed. cfgA41-00-14-52-34-1F-57
lrgging to load @ pee l inuss o ALHHEA bR

rying ko load : puelinus.cfy-CEAB4EE

Trying to load ' prel inus.cfg-COB46

boot : RHELSGN

Select a language
Select your language, tab to OK and press Enter.

dzlcoms to Aed Hat Entzrprise Linux Sec.er
Choose a Language

What language wowld pon like Lo ws:z
daring the isstallatinn process?

Catalam
Chinese(Sinplified)
Chincze(Traditionnl)
Croatiom

Ceech

Danizh

Dutch

nglizh

14

(Tabr-<FAlE-Tab> betwz=n clements | <Spacer =elects | <F1£> nexi screen
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Keyboard type
Select your keyboard type, tab to OK, and press Enter.

elcomz to KHed Hat Emnterprize Linux Secuer

kKeyboard Type
bhat type of keyboard do you haved
sg-latinl

gk-gucrty
slowvene

sy=latinl
trg

=it
uk

Tab>rCAlt-Tab> betuween elements | Spacer selects | <F1E> next screen

Networking Device

Select your networking device, tab to OK, and press Enter. In this example the
SAN is connected via ethl.

zlzame to Fed Hat Eaterprize Linax S=ecver

| Aetwocking Device |

You have multiple nctwork dcsizcs on thiz sysztem. bLhich
would you likc to dvstall theaaghd

gthd - Broadcom Corporation Y=ztxtrome BOCMSYAE5 Gigablt Ethecnzt
pthl = Eenadcowm Corporation ¥2bXtreme BCASZ7AES Gigakit Ethern=t

wMabr-<Alt-Tabr beteesn clements | <Spacesr zelectzs | <F1E3 next scesen

RHEL installation wizard

This section describes the panels and options for the RHEL installation wizard.

Chapter 3. Install RHEL
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When you have completed the configuration steps, the RHEL installation wizard
starts. To begin the wizard, follow these steps:

1.

On the Start panel, click Next to continue to the Installation number panel.

2. If you have an Installation Number enter it on this panel. Otherwise select

"Skip entering Installation Number”.

Hard Drive

Next you must modify your drive configuration to include an iSCSI Target.

Modify your drive configuration using the following procedure:

1.

Select Review and modify partitioning layout.

2. Click Advanced storage configuration.
3. Click Add drive.

© N oA

9.

RED HAT

ENTERPRISE LINUX 5

FETANEATID FECLES DATTITN NG T WOuUr Nar amne
3y defadl 3 partit an g lagoul Is chosern wiich ks
seasoneble for o2l uaars Yau can either chaaae
sa usa this or areaba yaar awn.

Huw wresulel you [TRe 1 rmsdily your e bee e digueaiion?

Remove BnLx pertitions

Selach the driveis) i
@ A ISCEl tErget

| W Cancel |E 4 pdd Frive : [

¢ aaval

[ Beigiess and modiy pamiionng layolt

lDRzm:u MoLEs | @ Eack, ! | e Huxt i

Enter the Target IP Address.

Enter the IQN string you used when setting up the LUN on the iSCSI Target.
Click Add target. The LUN created on the iSCSI Target shows up as a drive.
Click Next to display the disk layout.

Verify the disk layout and click Next to configure and install the GRUB boot
loader.

Network configuration

Use the Network Devices screen to set the device that will be active on boot.
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In this example the LAN is on ethO and the SAN is on ethl. Enable the checkbox
next to ethO and click Next.

RED HAT

ENTERPRISE LINUX 5

Hulvwoe bk Deslown
Aciive pn Bogl | Devics

Poddelmsast | IPYSEens | =
] =thil ; s tihyl

DHCF U DHER
= khl L2 18 T0.22d
&
Haekna e
St [hE NoSINarie;
sutamakically via CIICE
O manuaily €., ROST.ODMEN.C0m;

Miscellaneous Settings

[()B=iease Hotes | s@Bace B Hext

Time Zone

Set the time zone and click Next.

RED HAT

ENTERPRISE LINUX 5

AMeRcaLOs ANCEies a Facific Time

L Bwstam clock uwses LUTC

| |‘j££ud:t‘”u.l.—'b | @ Bak | B e |
e J
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Root Password
Enter the Root password and click Next.

RED HAT

ENTERPRISE LINUX 5

ri‘ The noat acooant s used for adrrinkstoring the
L systemn. Endera password for tha rookuser.

Root Baseword: | resases
Ctarhm; [rammmnn
| DB-‘CEEse Moes | & Hark T

Installation Options
Select the options appropriate to you requirements and click Next.

RED HAT

ENTERPRISE LINUX 5

The defzult installatien of Red Hat Erterprize Linax Sanser roludes asct of softwan
anplirshe ‘nrgeneral iInfemat meage What additinnal tasks weold yoae ke vaor systeam tn
In¢lude support far?

[ zottwane Deucloprmant
[ et senver

¥aur can furthar custamiza the caftaarn solecticn raw. oF aftor nctall via tha seftwinm
mansgeTent applicatinn

2 Custannine Laber O SustoaniEe oy

| Dyreieass notes W pace “‘“E“
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Begin installation
Click Next to begin the installation.

RED HAT

ENTERPRISE LINUX 5

Cligk rems ie begin
Instalation of Rerd Hat
Ertedprise Linds Sever.

4 ceruplote log of the
Istailatian e2r ke foeind in
the Tile 'froorirszzil. 1og*
ETIEN MeBOCTING WO AT SYEDRm

A khedatat Mlhe contaning
the ingiallation eplicne
salactad far be fmind in ke
iz recanacorda-ks.chg”
ellen rebucling L sv=Le,

| Cymaiense noes wuace | w mext |

Reboot

When the installation is complete, click Reboot. You must press F1 during the
reboot to perform additional configuration on the blade.

RED HAT

ENTERPRISE LINUX 5

Cnrey-aF ikatinne, Fha installatian is complata I;

Freanuye ciny poedia used Juriiy 0 e lisbalfalivn process o g ess U
*Robact” Juthben o resast yaur system.

_)Briease Noes J | reoaa
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Blade reconfiguration

During the reboot, press F1 to enter the Configuration/Setup utility and perform
additional blade configuration.

After the installation is complete, you must perform the following additional
configuration on the blade:

1. Select Load Default Options and then select Start Options.

Configuration-Setup Utility

sten Summary
em Infornation
i and [0 Ports
d Tine
system Security
Start Dptions
Aduvanced Setup

Save Settings
Restore Settings

Load Default Settings

Exit Setup

2. On the Start Options panel, set "iSCSI Initiator” to Enabled.

dtert Options

w dtarknp Sequence Nptians

Ethernet 1 1
Rury ?XKE only 5 D d
+. Ennble
euice B " I Planac 31
5[ Initiatoe Enahled |

rrtEpeless Opeealian Emah led

Lay Dperat Enabled
0 i Enabled

ck Stat= DEs 1
UsD disk [ Ennbled
Bouwl v PUSTABIDS Errar Engh led
Bonlk Fail Count Enahl1ed
Fehook LINT 149h Emab Led
Uiprnz Detection Disabled

Helg
Exit

3. Press Esc to exit, then save your settings and exit the setup.
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iSCSI Firmware login

You should now see the iSCSI firmware successfully log in to the iSCSI target.

ittempting iSCS51 cowwection

1BH iSC50 Fiveware Initiator +1.8.31.0
H igght IEM Corp. 2000, 2006 Nl Rights Feserved

: lnr-'n L19B86-05 . con . Lbm: KOKHGER
L 192 1bE . VL

f:57

: Lyn.19B6-0G .com. ibm:sn.B4251942

¢ 192.1RA.TA.19
: A-A-R-R
= 3260

ofin succecded

RHEL Starts

After the iSCSI firmware has logged in to the target, RHEL starts.

b HoaDatals

R HAT
ENTERPRISE LINUX

Chapter 3. Install RHEL
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RHEL Welcome screen

14

When the RHEL Welcome screen is displayed, click Forward to complete the

installation.

F Welcome
LlcEnEs
AQresament
F ird all

JELEbmm
K i p

Dabe o The

St Up Safbuars

JpOares
Crasta Uesr
sound Card
Additisnal CDs

=i Welcome

Ihera are 3 ‘W more siens fn ke nafore gawr sysiem s ready Buse The
Setup ANt Wik now QuEde you thnok]n s0ma basic confligurssor. Flesss
Liis Lse Funwand® bulis i e e nigd Lennen i oonlionee.

B Forvard
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RHEL License Agreement

The RHEL license agreement is displayed. Read the license agreement and, if you
agree to it, select Yes and click Next.

TWeloome

Licenss
Agreement

Flr w2l
SELImux

Kdump

ODate and Time

Sat Up Softwnrs
Updates

Create User
S5aund Carg
Additienal CDs

=

£ License Agreement

EMD LISER LEMEE ACRECHN=NT
RED HAT & ENTERFRIES LKL X& AND RED HAT &FFLEC ETIONS

This end wser lizense acreemant ("CULA"Y | governa #he uss of sny of the versiors
of Fed Hat Enarprisa Linux. any Yad Hat Applicatons {as setforth at

s rednat romdicensasipmdiet= |, Ant Ay relatedsindales snurE ros,
appearsroe. sSTLUCONMRE and ongarizaman (N2 ““Togrems "i. rejaraass of me

el Ty s

1. Licenga Grasl Subjack sz te Foliowing iesme. Fad Hat. lnc_ {"Rec Hat™)
Grants fa wou RS 3 pErpEtuAL warriide Beente 10 e Pragrams
EUrsuan: 1o e Gkl General Publc LIcersa w.i. TTe Programs sre ether 4
radular cperatrg aystem or ar applicaton consisting of hundreds of
software comasncnks. Wih oo cxcoption of corian iTage fics identficd
in Sachan 2 below, the llcenes sgreement far sach sofbwars companent s
laczbed In e software comperant's sounce code and parmiss Wiser o mun.
CORy, MY, SN FediSINIUEE [SUDeCt [ Cemaln QDICanons 1N 50Mme
CAFLE ) e Soflware Compane ™, T both Sourge Cade End JErary Cocke Fanmns
Thid CULA perairs solély b e Mragrarms and does not firmit Uders rights
whder, or geint User Aaghts hat supedade. Bie hicense bamme of ary
particuler corronant

wes_ | agres to e Licansa Agresment

O N Lo rel agrom

@ HArk

& Enrwar |
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Configure firewall

Configure the RHEL firewall as appropriate for your environment and click
Forward.

WelLwine [ = I L -

i == Firewall

Agr sEment

Flrewel ¥ou canusa a firmwall to sllow socsss o spacific SEnACas on your computar

SELIuX from other comrulers and preven] unauhonzad a-oess from dne outside
WIMd. TWNEN SenICES, T any, 60 YL WET DD a80W aCCess s

o p

Date and Time Frewals | Esaven
Eat Up Softwara ki I
Uik e _'
Create Usar 1
Sound Cara

Bdditional CDF

& Rark . | & Sonwan |
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Configure security

Select the SELinux Setting as appropriate. Click Forward to continue.

Weltame | R 4

cense 2. SELinux

Agresment y

Elrswail ity Enhanced Linus | SE_rvix] pradides Meer.graived edurly cortrals

SELInLE Tran rose avaidn e 11 a Fadional Lirnx syshem. Llan2sdupma
oiscDied StaE. 4 Siae WS oy WaIms a0Jutmings which woulc be dended,

¥dump or & fully sctive =tate  Mosi peopes showd kess the defsul sebbno.

Date and Time
St Up Softwars 5SSl Secing: | Fenmissiie x
Wpdates

Create User
S3Lnd Cara
Additional CDs

@Bart | | & Ennward |

Disable KDump

For this example, KDump must be disabled. Ensure that it is, and click Forward.

‘Welowmme

o
!

B o P {_:*d" u m p
Agresment
Fhrewall Edump € 3 Bernal arash dumping mechanism. e acant of a oysherm
erath. keherp will caphire nformration frmy ey pchens Fal can be
nigaluabia in getrmiing the Cause of the crash. Nole et courmD da2s
Teuine | eae v & ek of systernoneenany Gl wilf be wavaictie (o
Dete awd Thwe other uzes
et L Saftwars
Updskes

Create Wser

S LR

Kdump

L|iEnanie krpmp?

Sound Cand

Additienal COs

4 gack
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Configure date and time

Weloome

Licence
AQresment
Flr i sl

SELInuK
Kdmnp

Diate and Time
Sat Up Softwars
Updates

Create User
Sound Card
AddHenal CDe

Set the date and time and click Forward to continue.

=

> Date and Time

Maaze set tha date and Ems far tha systam

DCabe 5 Tane | Network Time Frotocel |

Diate

Tk
Currznt Tme

Hiewr

MR

Sccond

@Hamc | | B Erwant

Software Updates

18

Welce e
License
AQreament
Flrmeai il
SELInuK
Kdumnp

Date and Time
et Up Softwars
Updates
Create User
Found Card
Additanal CDs

For this example, skip setting up Software Updates by clicking Forward.

1 set Up Software

Tres asablari Wil guece Yo D gLyl oLy yu.m
to Md | Baf Rebwork (MU IN) For soTware updates, such

Updates

sy ulErn
&l

- Ked M NETRONE OF Hed B AT NaTWand saledta 0

= A nama for vour g stean's Red Hat habwork profia

= T cikliess Ly yous Fied Hal Metvwork, Sabellive {optional)

If yiown dlet ot b & Red Hat | ngin. this
a555tant will afow vou b Crealte one.

| Wiy Shouid | Connectto KENT |

Vorald woul [oe bo M gster your 3ysbem at this
Gmiz? [Strongly recommendesd.}

Tes. I'd ke to r2gister now.

I D, | PrETEr 10 I'Eﬂ'S[‘EF-H,’ 3 hamer urs

o Bazic | | EiE:lrwar.I_
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Create User

Enter the user information and click Forward.

Welcams s

cense J Create User

AQreement

Flrewall k& receminanded Bal youl o ale a Utemans’ fot reqular (non.

SELInuE SCUNISIFARYE) L5 O Your SySmT . [ Cr2ald & Sy IDer "iarmanme, piease
pravide e FWormdian reqaasied peiow.

frll_lmp

Dabe arnd Thne Uzt e e rid ke

Sat lip Snfrwears

T, ELE S [Fall Mae, Filch 3

Craate Ucer
Passwand i

SOUNd Landa

Addtienal CDe iy Paevim et | == wmais o B

I yo news I use menegrs amnermioatom, such a5 Keiberos er MGE, pleese
clack e Uae Netwark Logn buttan

| thae Mahwork _pcm |

W Back | .ﬁiumau

Sound Card

The sound card is not necessary for this example. Click Forward to continue.

Web.ome

e &% Sound Card

Agreement

Frswel An wmdia devica hac been detmotad in peur competar

SELInL CBCk e "Play™ bidton o0 kesr & sample saund. o chionld naar 3 ceraes of

Wchma p e SCUNDS. IRE TIEST SOUNG Wil 28 10 e fgnl cr annel, T Secind §eund
b e b tranriel, i nd il e i z v

Date Teme wlh B b che heEmt chanriel, and e g o Wil ke i the Cerier

Sat lip Softwars W srur g wele deiecivd,

Liprakas

Create Usar

Sound Cang

Additieonal COs

ol Bk ] B¢ Enrward
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Additional CDs

You are prompted for additional CDs. There are no additional CDs for this
installation. Click Forward to continue.

Welcame

e ¥ Additional CDs

Buge meappend
F s mll Fleaze insert any addmonal sortware nstsll ods at s ume.
SELEnm

Eriump

Dabe arvd Thee @: Seddidoricl T0s  hdak,
# IS c———
S

Sat Lip Safrwars
UpOBLes
Craata Desr
sound Card

¥ Aricitional CDs

Wl Harx EFHsr

Installation complete

You have completed all of the required steps for installation.

To begin using the installation, login with the user credentials you supplied during
the installation.

20 1BM iSCSI BladeBoot RHEL Server Setup Guide - RHEL 5 Limited support



Appendix. Notices

This information was developed for products and services offered in the U.S.A.

IBM may not offer the products, services, or features discussed in this document in
other countries. Consult your local IBM representative for information on the
products and services currently available in your area. Any reference to an IBM
product, program, or service is not intended to state or imply that only that IBM
product, program, or service may be used. Any functionally equivalent product,
program, or service that does not infringe any IBM intellectual property right may
be used instead. However, it is the user’s responsibility to evaluate and verify the
operation of any non-IBM product, program, or service.

IBM may have patents or pending patent applications covering subject matter
described in this document. The furnishing of this document does not grant you
any license to these patents. You can send license inquiries, in writing, to:

IBM Director of Licensing
IBM Corporation

North Castle Drive
Armonk, NY 10504-1785
US.A.

For license inquiries regarding double-byte (DBCS) information, contact the IBM
Intellectual Property Department in your country or send inquiries, in writing, to:

IBM World Trade Asia Corporation
Licensing

2-31 Roppongi 3-chome, Minato-ku
Tokyo 106-0032, Japan

The following paragraph does not apply to the United Kingdom or any other
country where such provisions are inconsistent with local law:
INTERNATIONAL BUSINESS MACHINES CORPORATION PROVIDES THIS
PUBLICATION “AS IS” WITHOUT WARRANTY OF ANY KIND, EITHER
EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED
WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS
FOR A PARTICULAR PURPOSE. Some states do not allow disclaimer of express or
implied warranties in certain transactions, therefore, this statement may not apply
to you.

This information could include technical inaccuracies or typographical errors.
Changes are periodically made to the information herein; these changes will be
incorporated in new editions of the publication. IBM may make improvements
and/or changes in the product(s) and/or the program(s) described in this
publication at any time without notice.

Any references in this information to non-IBM Web sites are provided for
convenience only and do not in any manner serve as an endorsement of those Web
sites. The materials at those Web sites are not part of the materials for this IBM
product and use of those Web sites is at your own risk.

IBM may use or distribute any of the information you supply in any way it
believes appropriate without incurring any obligation to you.
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Licensees of this program who wish to have information about it for the purpose
of enabling: (i) the exchange of information between independently created
programs and other programs (including this one) and (ii) the mutual use of the
information which has been exchanged, should contact:

IBM Corporation

Software Interoperability Coordinator, Department 49XA
3605 Highway 52 N

Rochester, MN 55901

US.A.

Such information may be available, subject to appropriate terms and conditions,
including in some cases, payment of a fee.

The licensed program described in this information and all licensed material
available for it are provided by IBM under terms of the IBM Customer Agreement,
IBM International Program License Agreement, or any equivalent agreement
between us.

Any performance data contained herein was determined in a controlled
environment. Therefore, the results obtained in other operating environments may
vary significantly. Some measurements may have been made on development-level
systems and there is no guarantee that these measurements will be the same on
generally available systems. Furthermore, some measurements may have been
estimated through extrapolation. Actual results may vary. Users of this document
should verify the applicable data for their specific environment.

Information concerning non-IBM products was obtained from the suppliers of
those products, their published announcements or other publicly available sources.
IBM has not tested those products and cannot confirm the accuracy of
performance, compatibility or any other claims related to non-IBM products.
Questions on the capabilities of non-IBM products should be addressed to the
suppliers of those products.

This information is for planning purposes only. The information herein is subject to
change before the products described become available.

This information contains examples of data and reports used in daily business
operations. To illustrate them as completely as possible, the examples include the
names of individuals, companies, brands, and products. All of these names are
fictitious and any similarity to the names and addresses used by an actual business
enterprise is entirely coincidental.

COPYRIGHT LICENSE:

This information contains sample application programs in source language, which
illustrate programming techniques on various operating platforms. You may copy,
modify, and distribute these sample programs in any form without payment to
IBM, for the purposes of developing, using, marketing or distributing application
programs conforming to the application programming interface for the operating
platform for which the sample programs are written. These examples have not
been thoroughly tested under all conditions. IBM, therefore, cannot guarantee or
imply reliability, serviceability, or function of these programs.

Each copy or any portion of these sample programs or any derivative work, must
include a copyright notice as follows:
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© (your company name) (year). Portions of this code are derived from IBM Corp.
Sample Programs. © Copyright IBM Corp. _enter the year or years_. All rights
reserved.

If you are viewing this information softcopy, the photographs and color
illustrations may not appear.

Trademarks

IBM the IBM logo, and BladeCenter are registered trademarks of IBM in the United
States.

Microsoft®, Windows®, Windows NT®, and the Windows logo are trademarks of
Microsoft Corporation in the United States, other countries, or both.

Java™ and all Java-based trademarks are trademarks of Sun Microsystems, Inc. in
the United States, other countries, or both.

Other company, product, or service names may be trademarks or service marks of
others.
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