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Cell Phones & Pagers

� Please turn off or set to silent mode

� (We provide Free Answers to callers! Such as: “clrlib qsys” and “pwrdwnsys”)
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Agenda
� What is an LPAR?
� Basic LPAR rules
� Hardware gotchas

� Configuration

� Card Type & Placement

� Hardware Management Console (HMC)
� Software gotchas

� Licensed Internal Code (LIC)
� PTFs

� DST/SST user profiles and passwords
� Tips and techniques
� Conclusion
� References
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What is an LPAR
LPAR is an acronym for Logical Partitioning.

The definition of LPAR is
A logical separation of multiple i5/OS, OS/400, Linux, and AIX 

operating system installations combined within a single 
hardware footprint

NOTE: Throughout this presentation, references to i5/OS imply 
POWER5 hardware, references to OS/400 imply iSeries and 
AS/400 hardware.



October 26, 2004
LPAR Installation Issues & Recovery

[COMMON – 430134] 5

What does an LPAR look like?

� � ��� � ���	 �
 ��� � �
 �� � � ��� � � �
 � �
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A single all-encompassing system

�� �� � � �� � ��� �� � �
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Basic LPAR rules

� What hardware is required?

� What software is required?
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What hardware is required?
Model requirement

� 7xx, 270 (iStar and previous)
� 800, i810, i820 (sStar)
� i825, i870, i890 (POWER4)
� Any eServer i5 model

Partition hardware required
� A console
� Load source disk (May be hosted!)
� *A save/restore device
� *CD-ROM, DVD-ROM or DVD-RAM
(* Need not be dedicated to the partition)
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Hardware -cont

iSeries machines Primary Partition
� The first Partition (which IPLs from the load 

source disk unit in the CEC) is the Primary 
Partition.

� Should have 0.25 processor minimum
� All partitions IPL when the Primary does!
� The primary should own most or all shared buses
� Once up to DST level Secondaries can be started 

eServer i5 (POWER5)
� NO MORE PRIMARY!
� Replaced by Hypervisor in firmware
� Controlled by new HMC (Hardware Management 

Console)
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Hardware Management Console

� HMC is a separate, dedicated, Linux based, 
machine.

� It is used for the following functions
� 5250 console for i5/OS partitions
� Telnet console for Linux partitions
� LPAR configuration management
� COD management
� FSP code management

� All LPARed eServer i5 Servers Require an HMC
� Required on non-LPAR systems for COD functions.
� Connects to dedicated GbE Ethernet ports on the 

FSP
� Each HMC supports 32 Partitions
� Two HMCs can communicate to each i5 Server
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Hardware Management Console-cont

� You **MUST****MUST** Have your HMC up and running 
before applying power to your i5. (yes plugging it 
in!!!) 

� Failure to do this may mean quality time with Supportline!

� HMC comes preinstalled BUT you must:
� Accept License agreements
� Create user IDs and passwords and there are many!
� Configure network settings

� Public network for HMC to talk to IBM and www help sites
� Private network for communication to the i5

� Update the code to current levels
� Connect supplied cable from HMC to i5 FSP port 1
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What software is required?
OS/400 V4R5 or later (Later: Hint Hint!)

� V4R5 requires full processor for a partition
� V5R1 or later supports fractional processors

� IBM recommended minimum of .25 of a processor
� Configurable minimum of .10 of a processor
� Scalable at .01 of a processor

� V5R2 allows 10 OS/400 partitions per processor 
on POWER4 models (i825 & up) 32 LPARs max.

� V5R3 allows 10 OS/400 partitions per processor 
and increases LPAR Limits on POWER5 CPUs to 
256

� � �� � �
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What software is required?
Linux

� An SStar or newer processor is required for partial 
processor Linux partitioning

� V5R2 requires a 64 bit Linux Distribution
� No upgrade options, must reload Linux to get to 64 

bit
� I5/OS V5R3 PTF MF33501 is required to install 

Linux from an image catalogue
� POWER5s require a new Linux release (RedHat

Enterprise Linux AS for POWER version 3, SUSE 
Linux Enterprise Server 9 for POWER)
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What software is required?
AIX

� AIX 5L V5.2 Supports Full Processors only

� A POWER5 processor is required for AIX 
Support on iSeries

� AIX 5L V5.3 supports partial processor 
(fractional) LPARs on POWER5 systems 
(i5 and p5)
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What software is required?
Windows Integration
� 1.6/2.0 Ghz iXs and Pentium-M iXs support 

Windows 2000 server and Advanced server and 
Windows server 2003 only (No NT Support)

� No software upgrade path to new iXs, must reload 
Windows (*NWSD created on earlier IXS may not 
be varied on)

� Supported IXS Cards fall into three families: Pre-
Xeon cards (less than 1.6Ghz), Xeon based (1.6 
and 2.0Ghz) and Pentium-M cards

� OS images installed on one family will not boot (vary on) on 
another family of cards.

� New IXA 1519-200 require V5R3
� Supports many new xSeries servers including 2U models
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Hardware Gotchas
� Alternate installation device
� LAN console
� Optical Libraries
� Integrated x-Series adapters (IXA)
� Linux
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Alternate installation device 
� The alternate installation device (Tape or 

DVD) IOA must be allocated to the partition 
before starting a “D” mode IPL

� Having it on the same IOP as the load source 
is nice (for IPL speed) but not required (and 
means it can’t be switchable)

� Assure tape libraries are in Sequential mode 
when doing this (i.e. 3581s etc.)
� Manual mode IPL can’t deal with autoloaders and 

will fail to read the tape
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LAN console
When configuring LAN console:
� A second Ethernet IOA must be installed in order to 

connect to the LAN
� e. g. one for LAN console one for OS/400 LAN 

communications
� A twinax console CANNOT be defined because two 

potential console IOAs already exist (LAN and 
Operations console)

� Limit of two potential Console IOAs per partition
� To get a Remote Control Panel for any partition you 

must have LAN Console on the Primary partition.
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LAN console 
(cont)

� i825 Primary Partition LAN Console must be 
the embedded Ethernet

� Gb Ethernet Adapters not valid for LAN 
Console
� This rule includes 5706 dual Gbe adapters on i5 

hardware as well (including base Gb adapters in
i5) – Add 2849’s or migrage 4838’s
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Optical Libraries

The optical library IOA CANNOT be 
connected to the same IOP as the load 
source RAID controller IOA, it just can’t.
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Integrated xSeries Adapters
� Each iXa is it’s own bus
� iXa is HSL not HSL2
� Place iXa at end of loops
� DO NOT Power off iXa

attached xSeries at any time! 
� This BREAKS the HSL Loop the 

iXa is connected to. 
� Remember this one!!

� 1519-200 requires V5R3
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Integrated xSeries Servers
� For the 1.6Ghz and 2.0 Ghz Xeon iXs cards a 

second LAN card must be FC #5701 1 Gbps
UTP Ethernet
� Most documentation shows this card to be GbE

only but it IS a 1000/100/10 Mbps card

� New Pentium-M iXs has Dual GbE onboard
� Also requires an IOP! (Needs Thureee slots!)
� Supports only 2GB of memory

� V5R3 increases Storage Space sizes to 1TB 
each. (Also true for Linux and AIX spaces)
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Linux
� Linux does NOT use IOPs

� Preferred location is to put IOAs in locations 
not controlled by IOPs

� They can be placed after IOPs but steps are 
required to relinquish them the IOP
� In iSeries Hardware Service Manager, concurrent 

maintenance for the card, F7 will relinquish the 
IOA from it’s IOP

� This must be done even if the IOA is not 
supported by the IOP such as 2849’s from IXS
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Hosted Linux on i5
� iSeries ‘hosting’ support created all the links between 

Hosting(OS/400) and Hosted (Linux) Partitions (i.e. 
console, disk, tape, vlans) i5 support DOES NOT! 

� i5 requires that you configure each of these virtual 
adapters with the HMC

� I5 is virtual serial Client to Linux virtual serial adapter 
0 for Console (Enables port 2301 listener on i5/OS)

� Linux is SCSI Client to i5/OS SCSI host
� Virtual Ethernet adapters must also be configured
� And the i5/OS partition must be defined as power 

controlling to the Linux partition
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AIX

� AIX does NOT use IOPs
� AIX does not recognize all iSeries IOAs

(i.e. 4778)
� For that matter i5/OS and OS/400 don’t 

recognize all pSeries IOAs either.
� AIX disk is formatted differently from 

OS/400 disk units (Use Hosted I/O)
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SPD hardware rules
Feature Code rules:

� #2624 – to support CD-ROM
� #6530 or better – load source IOA
� #6513 – any tape drive larger than a 4GB QIC or 

8MM
� Most SPD cards are equivalent to IOP/IOA 

combinations are are individually switchable
� Model 800, i810, i825, i870, i890 and all eServer i5

servers do not support *ANY* SPD features

�� V5R3 is LAST Release to support ANY SPDV5R3 is LAST Release to support ANY SPD
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Software Gotchas
eServer I5
� Get MH00133 or later before you go live.  Missing 

this could cause you an apparent ‘Dead Box’ 
� Affects all systems without an HMC on HMC Port 1

� Get AT LEAST Hiper 9 but Hiper 23 includes above 
fix and is current.  Hiper 9 solved lots of interactive 
problems on 520s with Enterprise. Also cume 4209.

� FSP (Hypervisor code) is updated via HMC on all 
LPAR machines.

� Get V4R2M1 of HMC code as well.
� I5/OS V5R3 required on all partitions, start with RSC
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Software Gotchas
iSeries and AS/400 machines
� Always order the latest version of the Cumulative and 

Group PTF packages – This will eliminate other 
LPAR issues on the PRIMARY (managing) partition

� After the initial install – load and apply PTFs to the 
PRIMARY partition only when absolutely necessary

� Feb 2003 hardware requires V5R2 LIC RSB or newer 
(at least RSD is now available) and *minimum* of 
Feb 2003 CUMe on *ALL Partitions
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DST/SST user profiles and passwords
Required as of OS/400 V5R1

� Must be done via DST
� Must be defined in every partition
� Assignment of specific authorities
� Password does not change using CHGPWD (OS/400)
� Needed to work with hardware configurations via iSeries Navigator
� Create a QSECOFR like profile in the event that the QSECOFR 

profile becomes disabled
� Can reset passwords to default values by QSECOFR using 

CHGDSTPWD – This resets ALL IBM supplied DST/SST profiles

OS/400 V5R2 Enhancements
� DST Users Can be maintained via SST
� DST Security values can also be maintained via SST
� DST Users with expired passwords can be enable to change them
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Tips and Techniques
� Prior to partitioning existing systems, do a PWRDWNSYS 

RESTART(*NO).  Let it stay shut down to allow everything to 
cool. Then restart to DST and verify that ALL hardware is still 
reporting in without any failures – especially disk units

� Pull disk units intended to be mirrored. Put them back in and 
mirror them when the partition is installed.

� If you are physically moving disk units keep RAID sets intact 
*or* stop RAID Before you move them (unless you like
formatting disks….)

� Prior to carving up the hardware for the LPAR – Start Parity on 
all of the disk units at once.

� RAID Sets moved from PCI to PXI-X RAID IOAs will be rebuilt 
on first IPL. YOUR DISKS WILL BE EXPOSED DURING THIS.

� Keep the sizes of your RAID sets balanced. With 3 drive sets 
you get 100% drive size differences and big I/O imbalances.
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More Tips and Techniques
� Place the alternate console IOA on a separate IOP from the 

primary console. This helps avoid A900 2000 SRC when the 
virtual workstation controller is attached to the wrong IOA

� Be sure to verify the Console setting of each partition, 
especially the primary the FIRST time you get into SST. 
Sometimes it’s ‘0’ and the system may lose the console 
entirely.

� V5R3 forces a selection as there will be NO console with type 
‘0’!

� Configure a service table entry for accessing hardware 
interfaces via iSeries Navigator:                               
ADDSRVTBLE SERVICE('as-sts')  PORT(3000) PROTOCOL('tcp') TEXT('Service 
Tools') ALIAS(’AS-STS')

� Upgrading from V5R1 to V5R2 will delete the service tools entry.
A good time to put it back is before doing the CUMe PTF

� Upgrading to V5R3 does not removing the entry!
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Tips and Techniques
LAN Console

� A dedicated Ethernet IOA is required on the load 
source IOP to configure  (A second Ethernet IOA 
is required to connect via iSeries Navigator)

� To add Ops Con for backup put comm IOA on a 
different IOP.

� The Console mode must be set in DST
Option 2 – Operations Console(LAN)

� Strongly encouraged to install encryption software
Cryptographic Access Provider 5722-AC3 on the iSeries
Client Encryption 5722-CE3 on the LAN Console PC
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Tips and Techniques
Service Tools

� Service tools device profiles must be set up in 
DST for every PC that is going to connect as a 
console

� Default device of qconsole for first LAN Console 
device

� The Service tools user profiles must be set up for 
every user that will require DST/SST sign on rights
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Tips and Techniques
Moving drives from old to new system can be a Great 

migration method for secondary partitions
� Verify that the SLIC and OS on the drives supports the new 

hardware BEFORE you pull it apart (insert disaster story 
here)

� Find and Label the Load Source disk
� Plan to move Raid Sets together

� Each set MUST move as a set to a single controller
� If possible move the RAID controller with the drives
� Absolutely critical to have a clean power down if controllers 

change, and a darn good idea even if the controller migrates
� Make sure you have Labeled the Load Source
� Determine the new location for the Load Source
� Did I mention you don’t want to lose the Load Source?
� Move the Raid sets, a set at a time
� Place the Labeled Load Source Disk in it’s new home
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Tips and Techniques
DASD, Cages and Removable Media

� A second DASD IOA can be configured in i800, i810, i820, 
and i5-520/550 system units and 5095 PCI-X towers

� Watch DASD trays in CEC for target hardware!
� 820’s DASD trays hold 6 drives, 825’s hold 5, i5’s hold 4 or 8 

(520 550), or 6 (570)
� i5-520 and 550 Load Source is slot 3, i5-570 slot 4!
� Feb 2003 and later hardware support 80 pin SCA 

drives only (i.e. 10K RPM and faster) all previous 
drives are not supported

� Existing internal tape/DVD drives won’t fit in CEC of eServer
i5 Hardware

� I5-570 supports NO internal Mag Media
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Tips and Techniques
Power and Towers

� 825 & 570 and up require 208/240 volt power, 
i870 i890 3ph

� 825 has redundant power with dual line cords
� All i5’s support redundant power and dual line 

cords
� 820s support 5 towers, 810’s support 4
� i5 520 support 6 towers and 550 support 12
� I800/810/825 (Feb 2003) hardware support *NO 

Migration Towers (meaning NO SPD)
� V5R3 last to support SPD at all
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Tips and Techniques
Misc. Hardware

� i5-570 and 550 slot 6 is short and unavailable if 
second set of HSL ports is installed

� 5078/0578 and 5075 towers not supported on 
eServer i5 servers, replace w 5088, 5095

� i5 520 and 550 rack or deskside, 570-Rack only
� HSL-2 loops on eServer i5 Servers run at double 

speed. 
� PCI-X Towers must be upgraded, older towers 

supported at HSL 1 speeds
� Fiber HSL runs slower than copper!
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Tips and Techniques

What happened to my busses?
� Upgrading a 7xx to an 8xx the bus numbers will 

change on the migration tower
� Merging multiple system hardware into a single 

LPARed system will change the bus numbers
� Each iXa will be its own bus (Not switchable)
� 5074 to 5094 and 5078 to 5088 migrations add a 

bus. (From 2 to 3 per tower)
� HMC Manages all Bus sharing on i5s
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Tips and Techniques
Misc. Hardware

� Current Rules allow up to 6 partitions to 
share the disk cages in a 5094. 

� This means you must watch SCSI cables 
carefully

� It also means shared buses supporting your 
disks.

� Mix and Match the 9 cages among the 
controllers and LABEL them!

� eServer i5 servers can hot add towers to 
HSL Loops including IXA
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Tips and Techniques
Linux

� The guest Linux partition console is accessed by 
using TELNET to port 2301 of the hosting partition 

� On i5 you must have the virtual serial client adapter 
configured on the i5/OS partition to enable the port 2301 
listener

� The DST profile QSECOFR cannot be used for 
access to the Linux console, you must create an 
additional profile (I.e. root)

� V5R2 and up requires a 64bit Linux Distribution
� Linux will always need a new Kernel when the 

CPU changes (i.e. no TIMI!)
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Tips and Techniques
Linux – cont.

� i5/OS V5R3 guest partitions have new option of *AUTO for 
resource as well as a Partition Number parm. This parm
specifies the virtual SCSI host resource which the Linux 
partition will use to communicate with the i5/OS host.

� Some upgrades from V5R2 will result in incorrect 
parameters so partition vary on fails until corrected.

� i5/OS V5R3 increases Storage Space sizes to 1TB each.
� Linux happily uses Image Catalogues via virtual optical of 

Hosting partition. 
� Use WRKIMGCLGE to change the mounted volume when 

Linux wants the next image – NICE! (Can you say ‘Load Linux 
Remotely’?! )
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Conclusion

When working with LPAR there can be several 
gotchas along the way both with hardware and 
software.  The most important stage of LPAR is 
planning.  A good plan will shorten the amount 
of time needed for the LPAR implementation.  
With the information that you have received 
today you can better prepare yourself for the 
potential road bumps that will likely occur during 
an LPAR installation.
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