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Introducing POWER7 Enterprise
Server RAS and virtualization
features

In this chapter, we introduce reliability, availability, and serviceability (RAS), and virtualization
concepts for the IBM Enterprise Power Systems servers.

The following topics are discussed in this chapter:

» High availability in today’s business environments
» Introduction to RAS and virtualization

© Copyright IBM Corp. 2011. All rights reserved.



1.1 High availability in today’s business environments

Availability is a well-established concept in today’s IT environments. Tremendous growth in
system capabilities, along with business demands for around the clock operations, has put
increased demands on efforts to provide the highest levels of system availability.

IBM Power Systems™ servers are especially designed to help achieve high availability;
however, the need for planned downtime is required for periodic maintenance (for both
hardware and software) and cannot be completely eliminated. Even though both types of
outages affect the overall availability of a server, we need to understand the distinctions
between planned and unplanned downtime in today’s business environments:

» Planned downtime is scheduled and typically is a result of a maintenance action to the
hardware, operating system, or an application. Scheduled downtime is used to ensure that
the server can operate optimally and reliably in the future. Because this type of event can
be planned for in advance, it can be scheduled at a time that least affects system or
application availability.

» Unplanned downtime is downtime that occurs as a result of a type of physical event or
failure, along with human error, and cannot be planned in advance.

Understanding the causes of downtime and how the IBM Power Systems Enterprise Servers
can help you address both of them is a key aspect for improving IT operations in every
business.

“Despite the potential consequences of unplanned downtime, less than 10% of all downtime
can be attributed to unplanned events, and only a fraction of that is due to a site disaster. The
other 90+%—the kind that companies face on a regular basis—are those caused by system
maintenance tasks”

_Vision Solutions, Inc. white paper, An introduction to System i® High Availability 2010

The following typical system maintenance tasks are included in planned downtime:

Data backups (nightly, weekly, and monthly)

Reorganization of files to reclaim disk space and improve performance
Vendor software upgrades and data conversions

IBM software release upgrades and patches (program temporary fixes (PTFs))
New application software installations

Hardware upgrades

System migrations

vyvyVvyvYyvYyYyvyy

The number of unplanned outages continues to shrink quickly as hardware and software
technology becomes more resilient. Although unplanned outages must still be eliminated, in
the desire to achieve 24x365 availability, planned downtime has now become a primary focus.

1.2 Introduction to RAS and virtualization

Servers must be designed to help avoid every possible outage, focusing on applications
availability. For almost two decades now, the IBM Power Systems development teams have
worked to integrate industry-leading IBM System z® mainframe reliability features and
capabilities into the IBM Power Systems servers line. These RAS capabilities together with
the IBM Power Systems virtualization features help implement fully virtualized and highly
available environments.
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In the following section, we present a brief introduction to RAS and virtualization concepts for
IBM Power Systems servers.

1.2.1 Reliability, availability, and serviceability (RAS)

Hardware RAS is defined this waly:1
» Reliability: How infrequently a defect or fault is seen in a server.

» Availability: How infrequently the functionality of a system or application is impacted by a
fault or defect.

» Serviceability: How well faults and their impacts are communicated to users and services,
and how efficiently and non-disruptively they are repaired.

Defined this way, reliability in hardware is all about how often a hardware fault requires a
system to be serviced (the less frequent the failures, the greater the reliability). Availability is
how infrequently such a failure impacts the operation of the system or application. For high
levels of availability, correct system operation must not be adversely affected by hardware
faults. A highly available system design ensures that most hardware failures do not result in
application outages. Serviceability relates to identifying what fails and ensuring an efficient
repair (of that component, firmware, or software).

IBM POWER?7 is designed for RAS by including technologies among others to detect and
isolate component faults the first time that they appear without the need to recreate the
situation or perform further tests. This technology helps to minimize the risk of the same error
repeating itself and causing similar or even larger problems.

Table 1-1 summarizes the RAS features that are available in the IBM POWER6® and IBM
POWER?7 Enterprise Servers.

Table 1-1 System support for selected RAS features (v'=capable, X=incapable)

RAS feature Power Power Power
595 780 795
Processor
Processor fabric bus protection v v v
Dynamic Processor Deallocation v v v
Dynamic Processor Sparing
Using CoD cores v
Using capacity from spare pool v v v
Core Error Recovery
Processor Instruction Retry v v v
Alternate Processor Recovery v v v
Partition core contained checkstop v v v
Persistent processor deallocation v v v
Midplane connection for inter-nodal communication v X v
I/0 subsystem
GX+ bus persistent deallocation v v v
Optional ECC 1/O hub with freeze behavior v v v
PCI bus enhanced error detection v v v
PCI bus enhanced error recovery 4 v v
PCI-PCI bridge enhanced error handling v v v
Redundant 12x Channel link v v v

' D. Henderson, J.Mitchell, G. Ahrens. “POWER7™ System RAS Key Aspects of Power Systems Reliability,
Availability, and Serviceability” POW03056.doc, November 2010
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RAS feature

Power
595

Power
780

Power
795

Clocks and service processor
Dynamic SP failover at run time / Redundant SP
Clock failover at run time / Redundant Clock

Memory availability

ECC in L2 and L3 cache

Error detection/correction
Chipkill memory plus additional 1/2 symbol correct
Memory DRAM sparing

Memory sparing with CoD at IPL time

CRC plus retry on memory data bus (CPU to buffer)

Data bus (memory buffer to DRAM) ECC plus retry

DRAM sparing on x8+1 memory

Dynamic memory channel repair

Processor memory controller memory scrubbing

Memory page deallocation

L1 parity check plus retry/set delete

L2 cache line delete

L3 cache line delete

Special Uncorrectable Error handling

Active Memory™ Mirroring for hypervisor

\

XAUCAUCUURAXOXOXS

Q
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AN
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Fault detection and isolation
FFDC for fault detection and isolation
Storage Protection Keys
Error log analysis

SNENEN

SNENEN

SNENEN

Serviceability
Boot-time progress indicators
Firmware error codes
Operating system error codes
Inventory collection
Environmental and power warnings
PCI card hot-swap
Hot-swap DASD/media
Dual disk controllers/split backplane
Extended error data collection
I/O drawer redundant connections
I/O drawer hot add and concurrent repair
Hot GX adapter add and repair
Concurrent add of powered I/O rack
SP mutual surveillance with the Power hypervisor
Dynamic firmware update with HMC
Service Agent Call Home application
Service indicators — guiding light or light path LEDs
Service processor support for BIST for logic/arrays, wire tests,
and component initialization
System dump for memory, Power hypervisor , SP
Operating system error reporting to HMC SFP application
RMC secure error transmission subsystem
Health check scheduled operations with HMC
Operator panel (real or virtual)

CAULLLAX O]

SNENENENAN

AN N N N N N N N N VRN

SNENENENAN

AN N N N N N N N N VNN

SNENENENAN
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RAS feature Power Power Power
595 780 795

Redundant HMCs v v v
Automated server recovery/restart v v v
Hot-node add/cold node repair v v v
Hot-node repair/hot memory upgrade v v v
Hot-node repair/hot memory Add for all nodes 4 4 4
PowerVM Live Partition/Live Application Mobility v v v

Power and cooling
Redundant, hot swap fans and blowers for CEC v v v
Redundant, hot swap power supplies for CEC 4 v 4
Redundant voltage regulator outputs v v v
TPMD/MDC for system power and thermal management v v v
CEC power/thermal sensors (CPU and memory) v 4 4
Redundant power for I/O drawers v v v

a. The Power 595 does not have the Memory DRAM sparing feature, but it has redundant bit
steering.
b. In the Power 595, there is ECC on the memory bus with spare lanes.

1.2.2 Virtualization

First introduced in the 1960s, computer virtualization was created to logically divide
mainframe systems to improve resource utilization. After many years of continuous evolution,
IT organizations all over the world use or implement various levels of virtualization.

Built upon the Power systems RAS hardware platform, IBM virtualization features allow for
great flexibility, hardware optimization, simple management, and secure and low cost
hardware-assisted virtualization solutions.

The following section summarizes the available virtualization technologies for the IBM Power
Systems Enterprise Servers.

IBM PowerVIM

IBM PowerVM is a combination of hardware and software that enable the virtualization
platform for AIX, Linux, and IBM i environments for IBM Power Systems. By implementing
PowerVM you can perform these functions:

» Easily and quickly deploy new partitions.
» Execute isolated workloads for production, development, and test systems.

» Reduce costs by consolidating AIX, IBM i, and Linux workloads into one high-end IBM
Power System.

» Optimize resource utilization by effectively allocating resources to those workloads that
need them.

» Optimize the utilization of 1/0 adapters.
» Reduce the complexity and management of the environment.

» Increase your overall availability by making workloads independent of the physical
hardware and by adding the capabilities to move those workloads to another server
without disruption, thus eliminating planned downtime.
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There are three editions of PowerVM that are suitable for these purposes:
» PowerVM Express Edition

PowerVM Express Edition is designed for clients looking for an introduction to
virtualization features at an affordable price. The Express Edition is not available for the
IBM Power Systems Enterprise Servers.

» PowerVM Standard Edition

PowerVM Standard Edition provides advanced virtualization functionality for AlX, IBM i,
and Linux operating systems. PowerVM Standard Edition is supported on all POWER
processor-based servers and includes features designed to help businesses increase
system utilization.

» PowerVM Enterprise Edition

PowerVM Enterprise Edition includes all the features of PowerVM Standard Edition, plus
two new industry-leading capabilities that are called Active Memory Sharing and Live
Partition Mobility. This option provides complete virtualization for AlX, IBM i, and Linux
operating systems. Active Memory Sharing intelligently flows system memory from one
partition to another as workload demands change. Live Partition Mobility allows for the
movement of a running partition from one server to another with no application downtime,
resulting in better system utilization, improved application availability, and energy savings.
With Live Partition Mobility, planned application downtime due to regular server
maintenance can be a thing of the past.

Table 1-2 lists the feature codes of the PowerVM editions that are available on the Power 780
and 795 Enterprise Servers.

Table 1-2 Availability of PowerVM editions on the Power 780 and 795 Enterprise Servers

PowerVM editions Express Standard Enterprise
IBM Power 780 N/A 7942 7995
IBM Power 795 N/A 7943 8002

Table 1-3 outlines the functional elements of the available PowerVM editions for both the
Power 780 and 795.

Table 1-3 PowerVM capabilities and features on Power 780 and 795

PowerVM editions Standard Enterprise
PowerVM Hypervisor Yes Yes
Dynamic Logical Partitioning Yes Yes

Maximum partitions

1000 per server

1000 per server

Management

VMControl, HMC, and SDMC

VMControl, HMC, and SDMC

Virtual I/O server

Yes (Maximum supported 10)

Yes (Maximum supported 10)

PowerVM Lx86 Yes Yes
Suspend/Resume Yes Yes
N_port ID Virtualization Yes Yes
Multiple Shared Processor Pool | Yes Yes
Shared Storage Pools Yes Yes

Power Systems Enterprise Servers with PowerVM Virtualization and RAS




PowerVM editions Standard Enterprise
Thin Provisioning Yes Yes
Active Memory Sharing No Yes
Live Partition Mobility No Yes

Hardware management Console: The IBM Power 780 and 795 must be managed with
the Hardware Management Console (HMC) or the Systems Director Management Console

(SDMC). The Integrated Virtualization Manager (IVM) is not supported.

The PowerVM Standard Edition can be upgraded to the PowerVM Enterprise Edition by
entering a key code in the HMC. This upgrade operation is non-disruptive. If you have an

existing Power 595 (machine type 9119-FHA) with PowerVM Standard Edition (feature code

7943) or PowerVM Enterprise Edition (feature code 8002), you can also migrate the licenses

for PowerVM, if you migrate from a Power 595 to a Power 795.

Operating system versions supported

The following operating system versions are supported:

v

AIX 5.3, AIX 6.1, and AIX 7
IBMi6.1and IBMi7.1

vYyy

Red Hat Enterprise Linux 5 and Red Hat Enterprise Linux 6
SUSE Linux Enterprise Server 10 and SUSE Linux Enterprise Server 11

Table 1-4 summarizes the PowerVM features that are supported by the operating systems
that are compatible with the POWER?7 processor-based servers.

Table 1-4 PowerVM features supported by AlX, IBM i, and Linux on Power 780 and 795

Feature AIX AIX AIX IBMi | IBMi | RHEL | SLES10 | SLES11
5.3 6.1 71 6.1.1 71 5.5 SP3 SP1

Simultaneous Yes? | Yes® | Yes Yes® Yes Yes? Yes? Yes

Multi-Threading (SMT)

Dynamic LPAR 1/O Yes Yes Yes Yes Yes Yes Yes Yes

adapter add/remove

Dynamic LPAR Yes Yes Yes Yes Yes Yes Yes Yes

processor

add/remove

Dynamic memory add Yes Yes Yes Yes Yes Yes Yes Yes

Dynamic memory Yes Yes Yes Yes Yes No No Yes

remove

Capacity on Demand Yes Yes Yes Yes Yes Yes Yes Yes

Micro-partitioning Yes Yes Yes Yes Yes Yes Yes Yes

Shared Dedicated Yes Yes Yes Yes Yes Yes Yes Yes

Capacity

Multiple Shared Yes Yes Yes Yes Yes Yes Yes Yes

Processor Pools

Virtual I/O server Yes Yes Yes Yes Yes Yes Yes Yes

Chapter 1. Introducing POWER?7 Enterprise Server RAS and virtualization features
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Feature AIX AIX AIX IBMi | IBMi | RHEL | SLES10 | SLES11
5.3 6.1 7.1 6.1.1 7.1 5.5 SP3 SP1
Virtual SCSI Yes Yes Yes Yes Yes Yes Yes Yes
Virtual Ethernet Yes Yes Yes Yes Yes Yes Yes Yes
N_Port ID Virtualization | Yes Yes Yes Yes Yes Yes No Yes
(NPIV)
Live Partition Mobility Yes Yes Yes No No Yes Yes Yes
Workload Partitions No Yes Yes No No No No No
Active Memory Sharing | Yes Yes Yes Yes Yes No No Yes
Active Memory No Yesd | Yes No No No No No
Expansion

a. Only supports two threads.

b. AIX 6.1 up to TL4 SP2 only supports two threads, and supports four threads as of TL4 SP3.
c. IBMi6.1.1 and up support SMT4.

d. On AIX 6.1 with TL4 SP2 and later.

You can obtain additional information about the PowerVM Editions at the IBM PowerVM
Editions website:

http://www.ibm.com/systems/power/software/virtualization/editions/index.html

You can obtain detailed information about the use of PowerVM technology in the following
IBM Redbooks publications:

» IBM PowerVM Virtualization Introduction and Configuration, SG24-7940-04
» IBM PowerVM Virtualization Managing and Monitoring, SG24-7590

Refer to Chapter 2, “Exploring RAS and virtualization features in more detail” on page 11 for
detailed PowerVM information.

Other virtualization features

In addition to the PowerVM features, the IBM POWER7 Systems™ Enterprise Servers
introduce Active Memory Expansion (AME) and also the Integrated Virtual Ethernet (IVE)
adapter, which were previously available in the low and midrange Power servers.

We cover both AME and IVE in detail in 2.1, “New RAS and virtualization features with
POWER7?” on page 13.

1.2.3 Latest available feature enhancements

8

The latest available virtualization feature contains the following enhancements:
» LPAR maximums increased up to 1000 partitions per server as shown in Table 1-5.
Table 1-5 High-end Power Systems features

POWER?7 model Maximum cores Original maximum May 2011

LPARs maximum LPARs
780 64 256 640
795 256 256 1000

Power Systems Enterprise Servers with PowerVM Virtualization and RAS
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Requirement: Using maximum LPARs requires PowerVM Standard or PowerVM
Enterprise and the latest system firmware, which is 730_035 or later.

» Trial PowerVM Live Partition Mobility

This feature enables a client to evaluate Live Partition Mobility at no-charge for 60 days. At
the conclusion of the trial period, clients can place an upgrade order for a permanent
PowerVM Enterprise Edition to maintain continuity. At the end of the trial period (60 days),
the client’s system automatically returns to the PowerVM Standard Edition. Live Partition
Mobility is available only with PowerVM Enterprise Edition. It allows for the movement of a
running partition from one Power System server to another with no application downtime,
resulting in better system utilization, improved application availability, and energy savings.
With Live Partition Mobility, planned application downtime due to regular server
maintenance is a challenge of the past.

Requirement: This is a 60-day trial version of PowerVM Enterprise Edition. Using this
trial version requires PowerVM Standard Edition and firmware 730_035 or later.

Chapter 1. Introducing POWER?7 Enterprise Server RAS and virtualization features 9
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Exploring RAS and virtualization
features in more detalil

Each successive generation of IBM servers is designed to be more reliable than the previous
server family. The IBM POWER7 processor-based servers have new features to support new
levels of virtualization, help ease administrative burden, and increase system utilization.

POWER?7 Enterprise Servers use several innovative technologies that offer industry-leading
processing speed and virtualization capabilities while using less energy and operating at a
lower cost per transaction.

In this chapter, we investigate in more detail the new POWER?7 reliability, availability, and
serviceability (RAS) features, along with other significant RAS and virtualization features. You
will become familiar with their benefits and understand how these capabilities strengthen your
overall IBM Power Systems server availability environment. Figure 2-1 shows the additional
features that are available only on the POWER7 Enterprise Server 780 and 795.

Power Flex
Additional features Active Memory Mirroring
exclusive to Power 795 Highest scaling
Highest IO bandwidth
PowerCare
Additional features TurboCore
exclusive to Power 780 Higher clock speeds
and Power 795 Highest memory per core

Highest memory bandwidth per core

Capacity on Demand

Additional features Technology Upgrades
exclusive with Enterprise RAS
enterprise class CE Setup and Service
systems 24x7 Standard Warranty

Non-disruptive upgrades

Figure 2-1 Additional exclusive features on POWER?7 Enterprise Servers

In the following sections, we discuss the key features that IBM Power Systems provide in
detail, providing guidelines for implementing these features to take full advantage of their
capabilities.

© Copyright IBM Corp. 2011. All rights reserved. 11



We discuss the following topics in this chapter:

New RAS and virtualization features with POWER7
Significant features

TurboCore and MaxCore technology

Hypervisor and firmware technologies

Power management

Rapid deployment of PowerVM clients

I/O considerations

Active Memory Sharing

Integrated Virtual Ethernet

Partitioning

VVYVYVYVYVYVYVYYVYY
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2.1 New RAS and virtualization features with POWER7

A number of RAS and virtualization features are introduced with POWER?7 servers. In this
section, we discuss the following features in more detail:

Active Memory Mirroring for the hypervisor

Hot GX adapter add/repair

Improved memory RAS features

Active Memory Expansion (AME)

Hibernation or suspend/resume (refer to 3.3, “Partition hibernation” on page 77)

vyvyyvyyy

For more in-depth information about POWER7 RAS features, see the POWER7 System RAS
Key Aspects of Power Systems Reliability, Availability, and Serviceability white paper at this
website:

http://www-03.1ibm.com/systems/power/hardware/whitepapers/ras7.htm]

2.1.1 Active Memory Mirroring for the hypervisor on Power 795

Active Memory Mirroring for the hypervisor is a new RAS function that is provided with
POWER?7 and is only available on the Power 795 server. This feature is also sometimes
referred to as system firmware mirroring. Do not confuse it with other memory technologies,
such as Active Memory Sharing and Active Memory Expansion, which are discussed in 2.1.4,
“Active Memory Expansion” on page 19 and 2.8, “Active Memory Sharing” on page 45.

Active Memory Mirroring for the hypervisor is designed to mirror the main memory that is
used by the system firmware to ensure greater memory availability by performing advance
error-checking functions. This level of sophistication in memory reliability on Power systems
translates into outstanding business value. When enabled, an uncorrectable error that results
from a failure of main memory used by the system firmware will not cause a system-wide
outage. The system maintains two identical copies of the system hypervisor in memory at all
times, as shown in Figure 2-2.

Active Memory Mirroring:

A simple view Virtual view of memory

mirroring
Eliminates system outages due to
uncorrectable errors in Power Partition Partition Partition
hypervisor memory.

Maintains two identical copies of the Power \ /

hypervisor in memory at all times. | |
Copy A User Memory pool

Both copies are simultaneously
updated with any changes.

In the event of a memory failure on the primary
copy, the second copy will be automatically

POWER Hypervisor
invoked and a notification sent to IBM via the

Electronic Service Agent (if enabled by the client - -
administrator). Size of mirrored pool can grow
or shrink based on client needs

Figure 2-2 A simple view of Active Memory Mirroring
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When a failure occurs on the primary copy of memory, the second copy is automatically
invoked and a notification is sent to IBM via the Electronic Service Agent™ (ESA).
Implementing the Active Memory Mirroring function requires additional memory; therefore,
you must consider this requirement when designing your server. Depending on the system
I/O and partition configuration, between 5% and 15% of the total system memory is used by
hypervisor functions on a system on which Active Memory Mirroring is not being used. Use of
Active Memory Mirroring for the hypervisor doubles the amount of memory that is used by the
hypervisor, so appropriate memory planning must be performed. The System Planning Tool
(SPT) can help estimate the amount of memory that is required. See Chapter 4, “Planning for
virtualization and RAS in POWER?7 high-end servers” on page 99 for more details.

Active Memory Mirroring for the hypervisor is provided as part of the hypervisor, so there is no
feature code that needs to be ordered that provides this function. The feature is enabled by
default on a Power 795 server. An optimization tool for memory defragmentation is also
included as part of the Active Memory Mirroring feature.

Disabling Active Memory Mirroring: Active Memory Mirroring can be disabled on a
system if required, but you must remember that disabling this feature leaves your Power
server exposed to possible memory failures that can result in a system-wide outage.

The only requirement of a Power 795 system to support Active Memory Mirroring is that in
each node at least one processor module must be fully configured with eight dual inline
memory modules (DIMMs). Figure 2-3 shows the layout of a processor book and its
components.

Processor Book - : ———=2 xDCAs

GX ++ Hub
Card

2xNode _—T@
Controllers

4 x POWERTY SCMs

—

Figure 2-3 A POWERY7 processor book and its components
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Beginning with Hardware Management Console (HMC) V7 R7.2.0, new commands have
been added for the Active Memory Mirroring support:

> optmem -x<sysX> -0 start -t mirror -q <xxxMB) --minutes<timeout>
» optmem -x<sysX> -o stop
> Tsmemopt -m<sysX>
This command lists the status and progress information of the most recent
defragmentation operation.

The 1shwres command on the HMC, which lists the hardware resources of the managed
system, has been enhanced to support Active Memory Mirroring on the IBM POWER7
servers only and specifically the Power 795. Also, the chhwres command, which dynamically
changes the hardware resource configuration, supports Active Memory Mirroring. The
following commands are also valid on the IBM Systems Director Management Console
(SDMC) using the command-line interface (CLI). Each command is preceded by smc1i:

» smcli optmem -x<sysX> -o start -t mirror -q <xxxMB) --minutes<timeout>

» smcli optmem -x<sysX> -o stop

» smcli lsmemopt -m<sysX>

You also have the option of configuring Active Memory Mirroring via the Advanced System

Management Interface (ASMI) interface. To perform this operation, you must have one of the
following authority levels:

» Administrator
» Authorized service provider

Chapter 2. Exploring RAS and virtualization features in more detail 15



To configure Active Memory Mirroring, perform the following steps:

1. On the ASMI Welcome pane, specify your user ID and password, and click Log In.

2. In the navigation area, expand System Configuration — Selective Memory Mirroring.

3. Inthe right pane, select the Requested mode (Enabled or Disabled) and click Save
settings, as shown in Figure 2-4.

B User ID: admin Server-911

® Expand all menus | Selective Memory Mirroring|
= Collapse all menus

| Current mode : Enabled
= Power/Restart Control
= System Service Aids
m System Information
B System Configuration
System Name
Configure /O Enclosures
Time Of Day [[Save satiings_|
Firmware Update Policy
PCI Error Injection Policy
Interposer Plug Count
HSL Opticonnect Connections
IYO Adapter Enlarged Capacity
Hardware Management Gonsoles
Virtual Ethernet Switches
Floating Point Unit Computation Test
Power Management Mode Setup
Selective Memory Mirroring

Figure 2-4 Memory Mirroring enablement via the ASMI interface

| is not required.

2.1.2 Hot GX adapter repair

The IBM GX host channel adapter (HCA) provides server connectivity to InfiniBand fabrics
and I/O drawers. The POWER?7 server provides the following GX adapter capabilities:

» GX+ adapters run at 5 GB/second
» GX++ adapters run at 20 GB/second

Concurrent maintenance has been available on Power Systems since 1997. POWERG6
(2007-2009) introduced the ability to have Central Electronic Complex (CEC) concurrent
maintenance functions. The CEC consists of the processor, memory, systems clocks, 1/0
hubs, and so on. Hot GX adapter ADD with COLD repair has been a RAS feature since
POWERS®, but we did not have the capability to perform Hot GX adapter repair until POWER7.
Hot GX adapter repair enables the repair and replacement of the component with reduced
impact to systems operations:

» Cold Repair: The hardware being repaired is electrically isolated from the system.
» Hot Repair: The hardware being repaired is electrically connected to the system.

16 Power Systems Enterprise Servers with PowerVM Virtualization and RAS



With POWER?7, we introduced CEC Hot Add Repair Maintenance (CHARM) for Power 780
and Power 795 servers. CHARM offers new capabilities in reliability, availability, and
serviceability (RAS). Hot GX adapter repair enables the repair and replacement of the
component with reduced impact to systems operations, if all prerequisites have been met.

Important: Accomplishing CHARM requires careful advance planning and meeting all the
prerequisites.

CHARM operations are complex and, therefore, require the following additional prerequisites:

» Off-peak schedule: It is highly recommended that repairs are done during non-peak
operational hours.

» Redundant I/O: It is a prerequisite that all I/O resources are configured with redundant
paths. Redundant I/O paths need to be configured through separate nodes and GX
adapters. Redundant I/0 adapters must be located in separate I/0O expansion units that
are attached to separate GX adapters that are located in separate nodes.

Redundant I/O can be either directly attached I/O or virtual I/O that is provided by dual VIO
servers housed in separate nodes.

» ESA must be enabled: Electronic Service Agent (ESA) must be enabled on the POWER7
systems. ESA systems show decreased unscheduled repair actions and provides
invaluable statistics to gauge field performance.

» Quiesce/Live Partition Mobility (LPM) critical applications: Critical applications must be
quiesced or moved to another sever using LPM, if available.

Hardware concurrent maintenance entails numerous steps that are performed by both you
and your IBM service personnel while the system is powered on. The likelihood of failure
increases with the complexity of the maintenance function. Therefore, IBM recommends that
all hardware concurrent maintenance operations be performed during off-peak hours.

The “Prepare for Hot Repair/Upgrade” (PHRU) utility on the HMC must be run by the system
administrator to determine the processor, memory, and I/O resources that must be freed up
prior to the start of the concurrent repair operation.

Important: All serviceable hardware events must be repaired and closed before starting
an upgrade.

The Prepare for Hot Repair, Upgrade HMC, or SDMC utility is a tool for the system
administrator to identify the effects to system resources in preparation for a hot node repair,
hot node upgrade, or hot GX adapter repair operation. The utility provides an overview of
platform conditions, partition I/0O, and processor and memory resources that must be freed up
for a node evacuation.
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Figure 2-5 displays the HMC Partitions tab showing error messages for the AlX resources.

'@ Prepare For Hot Repair/Upgrade - Mozilla Firefox: IBM Edition (JoEd

hittps: oot oo oo oo hr tent?taskid=4 i_}‘|

Prepare for Hot Repair or Upgrade

Prepare for Hot Repair or Upgrade
System: 9117-MMB*1022222
Component: U78C0.001.RCHO297

The following messages are required actions to be performed in order to isolate the particular hardware component as part of the service
procedure, Review the recommendations and perform the actions reguired until no error conditions remain. If all error conditions cannot be

resolved, the system must be powered off to perform the procedure.

Select 'Recheck’ to update the list of messages following the completion of recommended actions.
Select ‘Export Data' to export a copy of all messages and log details.

Select a message link for additional details and information.

Total Error Conditions:5

Platform (3) Memory (1) | Processors (1)
|status  [Message | Perform Action |
‘ERRDR N —— lEJhS: [EQ??: i,;g);‘] rmdev command to unconfigure resource or power off

ERROR Use the AIX rmdev command to unconfigure resource or power off
l/Q resource in use by AIX pArtition yp partition.

ERROR. 1/0 resource in use by AIX partition Use the AIX rmdev command to unconfigure resource or power off

the partition.
| | Total: 0 |
Cancel | Export Data || Recheck |11 |
Done a@|
Figure 2-5 Prepare for hot repair/upgrade utility
Figure 2-6 shows a message about the I/O resource in use by the AlX partition.
@ Prepare For Hot Repair/Upgrade - Mozilla Firefox: IBM Edition ==K

hittps: /oo oo xox xcdhmcloontent?askld=4&refrash=c#

Prepare for Hot Repair or Upgrade

Prepare for Hot Repair or Upgrade
System: 9117-MME* 10ZZZZZ
Component: U78C0.001.RCHO297

The following messages are requirad i e
procedure. Review the recommen
resolved, the system must be pow

Select ‘Racheck to update the list| SYstem: 9117-MMB*10Z7777
Component: U78C0.001.RCHO297
Additional Information:
Salect lirke £ Aditi An 1/0 resource location code "PHB 580" is in use by an ALX
= =R T an partition sys_1_2(2) and will be affected by the procedure. The
Total Error Conditions: 5 operation to query PHE "PHB 580" has failed on pamtlon 2*9117-
(MMEgéIOZZZZZ The OS5 st)agdard output is: opergtl?g 4
1:a 2:ramove,d:query) drc_name: PHB 580 il tree
Flatform (31 | Partiticns (9 | MY gorTof ey tree all_PHB_slots: 0x2006e368 Invoking
Status  Message quer\r_phb() .query_phb checking for PHB 580 in all=0x20062268
chosen slot=0x20077308 name=PHE 580 index=0x20000244 resource or power off
ERROR /0 resource in use by| Connector type: 22 NOT FOUND drc-types for token: 0x18cf0 The P
©OS standard error is: 0931-029 The specified slot contains a
: device or devices that are currently configured. Unconfigure the resource or power off
ERROR Lo rescurce inuse by following device or devices with the rmdev command and try p
again. ent0 entl The RMC return code is 0. The OS returmn code is
'ERROR I/O resource in use by|

narfnemnod in anrdar e jonlobra $ha morbissloe o

Prepare for Hot Repair or Upgrade

component as part of the service
n. If all error conditions cannot bj

Select 'Export Data’ to export a co

resource or power off

close
| | Total: 0
Cancel || Export Data || Recheck

Done

e
®

Figure 2-6 Details for the I/O resource in use by the AlX partition

You can obtain detailed information about the CHARM process in 4.3, “CEC Hot Add Repair
Maintenance (CHARM)” on page 121.
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2.1.3 Improved memory RAS features

The following section provides details about the improved memory RAS features:
» Chipkill

Chipkill is an enhancement that enables a system to sustain the failure of an entire
dynamic random access memory (DRAM) chip. An error correction code (ECC) word uses
18 DRAM chips from two DIMM pairs, and a failure on any of the DRAM chips can be fully
recovered by the ECC algorithm. The system can continue indefinitely in this state with no
performance degradation until the failed DIMM can be replaced.

» 72-byte ECC (cyclic redundancy check (CRC) plus retry on memory data bus (CPU to
buffer)

In POWERY7, an ECC word consists of 72 bytes of data. Of these, 64 bytes are used to
hold application data. The remaining eight bytes are used to hold check bits and additional
information about the ECC word.

This innovative ECC algorithm from IBM research works on DIMM pairs on a rank basis (a
rank is a group of 10 DRAM chips on the Power 795). With this ECC code, the system can
dynamically recover from an entire DRAM failure (chipkill). It can also correct an error even
if another symbol (a byte, accessed by a 2-bit line pair) experiences a fault. This capability
is an improvement from the Double Error Detection/Single Error Correction ECC
implementation that is on the POWERS6 processor-based systems.

» DRAM sparing

IBM Power 780 and 795 servers have a spare DRAM chip per rank on each DIMM that
can be used to replace a failed DIMM in a rank (chipkill event). Effectively, this protection
means that a DIMM pair can sustain two, and in certain cases, three DRAM chip failures
and correct the errors without any performance degradation.

2.1.4 Active Memory Expansion

First introduced in POWERY7, Active Memory Expansion (AME) is an innovative IBM
technology that enables the memory assigned to a logical partition (LPAR) to expand beyond
its physical limits.

AME relies on the real-time compression of data stored in memory to increase the amount of
available memory. When AME is enabled, the operating system compresses a portion of the
real memory, generating two pools: compressed and uncompressed memory. The size of
each pool varies, according to the application’s requirements. This process is completely
transparent to users and applications.

Processing capability: Because AME relies on memory compression by the operating
system, additional processing capacity is required to use AME.

After using AME, the system’s effective memory increases. Then, you are able to perform
these functions:

» Optimize memory utilization: By consolidating larger workloads using less real memory
than needed

» Increase an LPAR’s throughput: By allowing a single LPAR to expand its memory capacity
beyond the physical memory assigned
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Active Memory Expansion License

AME is a special feature that needs to be licensed before it can be used. Check your system
configuration for the AME feature:

1. Log in into the server's HMC.

2. In the navigation pane, expand Management — Servers, and select the system that you
want to check.

3. Open the Properties page for the selected server.

4. Check the Capabilities tab, as shown in Figure 2-7. The Active Memory Expansion
Capable value must be set to True.

D
General @ Processors | Memoary | /O | Migration Eglrmaer:eotgrc Capabilities | Advanced
Capability Value
Huge Page Capable True S
Barrier Synchronization Register (BSE) Capable True 1
Service Processor Failover Capable True
Shared Ethernet Adapter Failover Capable True
Redundant Error Path Reporting Capable True
G¥ Plus Capable True
Hardware Discovery Capable True
Active Partition Mobility Capable True
Inactive Partition Mobility Capable True
Partition Processor Compatibility Mode Capable True
Partition Availability Priority Capable True
Electronic Error Reporting Capable True
Active Partition Processor Sharing Capable True
Firmware Power Saver Capable True
Hardware Power Saver Capable True
Virtual Switch Capable True
Virtnal Fihre Channel Capahle True
Active Memory Expansion Capable True
Partition Suspend Capable True _
Octant Capable False hl

Figure 2-7  AME-capable server

AME feature: If the value is False, you need to obtain a license for the AME feature, or you
can request a free 60-day trial at this website:

https://www-912.1ibm.com/tcod reg.nsf/TrialCod?0penForm

Expansion factor

When using AME, you only need to perform one configuration, the memory expansion factor.
This parameter specifies the new amount of memory that is available for a specific LPAR and
thus defines how much memory the system tries to compress.

The new LPAR memory size is calculated this way:

LPAR_expanded_memory_size = LPAR true_memory size * LPAR_expansion_factor
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The expansion factor is defined on a per LPAR basis using the HMC, as shown in Figure 2-8.

Logical Partition Profile Properties: default @ lparl_p780_1 @ p780_01 -

lparl_p780_1

Logical
Virtual Power - Host
General Processors | Memory /O : Settings Ethernet
Adapters Controlling Adapters
(LHEA&)

Detailed below are the current memory settings for this partition profile.
Dedicated Memory

Installed memory (MB): 262144
Current memory available for partition usage (MB) : 129024
Minimum memory : [g | GB E MB
Desired memory : 1 | GB D E MBE
Maximum memory : [3 | GB o | s MB

Specify the Barrier Synchronization Register BSR for this profile

Available BSR arrays: 256
BSR arrays for this profile: 0 E
Huge Page Memory
Page size (in GB) : 16
Configurable pages : u]
Minimum pages : D (=]

pag g
Desired pages : D

pag g
Maximum pages :

pag 0 =]

Active Memory Expansion
Active memory expansion factor (1.00 - 10.00) |1_2 J

Figure 2-8 Active Memory Expansion factor setting

AME: When considering AME, use the amepat tool to determine the best expansion factor

for your specific workload.
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Figure 2-9 presents a scenario where memory expansion is used in a 20 GB RAM LPAR
using an expansion factor of 1.5.

LPAR's Expanded

Memory
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LPAR's True Pd
Memory e
Uncompressed -7
Pool -7
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)

o
o N
O
o
N

Compressed Compress / Compressed
Pool Decompress Pool
IR X

Memory Expansion Factor = 1.5
(50% Memory Expansion)

Figure 2-9 Active Memory Expansion example

2.2 Significant features

In this section, we describe previous features that play a key role in the POWER?7 server RAS
and virtualization strategy.

2.2.1 Active Memory Mirroring for the hypervisor on the Power 795

Active Memory Mirroring for the hypervisor is a new RAS feature being introduced on the
Power 795 that is designed to eliminate the potential for a complete system outage as a result
of an uncorrectable error in memory.

2.2.2 Persistent hardware deallocation

For overall system availability purposes, a component that is identified as failing on a POWER
processor-based system is flagged for persistent deallocation. Component removal can occur
dynamically or at boot time, depending in the type of fault and the moment that the fault is
detected.

By deallocating failed components, we prevent faulty hardware from affecting the entire
system operation. The repair action is deferred to a more convenient, less critical time. The
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affected components for this function are processors, L2/L3 cache lines, memory, and 1/O
adapters.

2.2.3 First Failure Data Capture (FFDC)

IBM Power Systems servers First Failure Data Capture ensures that when a fault is detected
in the system, the root cause is isolated in the first appearance of the problem without
needing any additional tests or reproducing the problem. FFDC relies on built-in checkers to
capture and identify error conditions. FFDC is the technique that is used to check all the
components in the system Central Electronic Complex (CEC): processors, memory buffers,
and 1/O controllers.

First Failure Data Capture (FFDC) is a serviceability technique where a program that detects
an error preserves all the data that is required for the subsequent analysis and resolution of
the problem. The intent is to eliminate the need to wait for or to force a second occurrence of
the error to allow specially applied traps or traces to gather the data that is required to
diagnose the problem.

AIX V5.3 TL3 introduced the First Failure Data Capture (FFDC) capabilities. The set of FFDC
features is further expanded in AIX V5.3 TL5 and AIX V6.1. The following features are
described in the following sections:

Lightweight Memory Trace (LMT)
» Run-Time Error Checking (RTEC)
» Component Trace (CT)

» Live Dump

v

These features are enabled by default at levels that provide valuable FFDC information with
minimal performance effects. The advanced FFDC features can be individually manipulated.
Additionally, a SMIT dialog has been provided as a convenient way to persistently (across
reboots) disable or enable the features through a single command. To enable or disable all
four advanced FFDC features, enter the following command:

#smitty ffdc

This SMIT dialog specifies whether the advanced memory tracing, live dump, and error
checking facilities are enabled or disabled. Note that disabling these features reduces system
RAS.

2.2.4 Processor RAS features

POWER-based servers are designed to recover from processor failures in many scenarios.
When a soft or transient failure is detected in a processor core, the processor instruction retry
algorithm retries the failed instruction in the same processor core. If that failure becomes a
solid or persistent failure, the alternate processor recovery algorithm tries to execute the
failed instruction in another processor core.

If the systems detects the existence of an error-prone processor, it takes the failed processor
out of service before it causes an unrecoverable system error. This process is called dynamic
processor deallocation. This features relies on the service processor’s ability to use FFDC
algorithms to notify the hypervisor of a failing processor. The Power hypervisor then
deconfigures the failing processor.

While dynamic processor deallocation can potentially reduce the overall system performance,
it can be coupled with dynamic processor sparing to automatically replace the failed
processor. This entire process is transparent to the partitions.
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Similar to the alternate processor recovery technique, dynamic processor sparing tries to get
a free processor from the capacity on demand (CoD) pool. If not available, it uses an unused
available processor (from both shared processor pools or dedicated processor partitions). If it
cannot find an available processor, the hypervisor tries to release a processor from one active
partition based on the partition availability priority settings.

The POWERY7 processor also provides the single processor checkstop functionality (already
present in POWERSG). This features is invoked in the case that neither of the techniques
described is able to manage the existing processor error. With single processor checkstop,
the system reduces the probability of one failed processor to affect the overall system
availability by containing the processor checkstop to the partition using the failing processor.

For more information: For a more detailed explanation of this process, see the white
paper POWER7 System RAS Key Aspects of Power Systems Reliability, Availability, and
Serviceability:

http://www-03.ibm.com/systems/power/hardware/whitepapers/ras7.html

Partition availability priority

POWER6 and POWER?7 systems allow systems administrators to specify the availability
priority of their partition. If an alternate processor recovery event requires a spare processor
and there is no way to obtain the spare resource, and the system needs to shut down a
partition to maintain the server’s overall availability, the process selects the partitions with the
lowest availability priority. Priorities are assigned from 0 - 255 with 255 being the highest
priority (most critical partition). The partition availability priority default for a normal partition is
127 and for a VIO server is 191.

Partition availability priority settings define critical partitions so that the hypervisor can select
the best reconfiguration option after a process deallocation without sparing.

To check or modify the partition availability priority (refer to Figure 2-10) for a specific server,
use the following steps:

1. Logininto the system HMC.

2. In the navigation pane, select Systems Management — Servers and select your server.

3. Under the Configuration menu, select Partition Availability Priority.

_Partition Availability Priority: p780_01

You can change the partition availability priority for the following partitions by first selecting one or
more partitions and then choosing an availability priority from the field below the table. Click OK to
submit your changes.

Sﬁect Partition Name Partition Type | Processing units Processing Mode Availability priority

Iparl_p780_1 AIX or Linux 0.2 Shared 127
[1 viosl p780_ 1 Virtual I/O Server 2.0 Shared 191
[1 vios2 p780_1 Virtual I/O Server 2.0 Shared 191

Availability priority: Default (127) j Update
Figure 2-10 Partition availability priority settings
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2.2.5 Memory RAS features

As defined in the IBM Power 770 and 780 (9117-MMB, 9179-MHB) Technical Overview and
Introduction, REDP-4639-00, and the IBM Power 795 (9119-FHB) Technical Overview and
Introduction, REDP-4640-00, IBM POWER7-based systems include a variety of protection
methods, which were already present in POWERS servers, that are designed to prevent,
protect, or limit the consequences of memory errors in the system.

Memory error detection schemes
The following methods are the memory error detection schemes:

» Hardware scrubbing

Hardware scrubbing is a method that is used to deal with intermittent errors. IBM POWER
processor-based systems periodically address all memory locations; any memory
locations with a correctable error are rewritten with the correct data.

» CRC

The bus that transfers data between the processor and the memory uses CRC error
detection with a failed operation-retry mechanism and the ability to dynamically return bus
parameters when a fault occurs. In addition, the memory bus has spare capacity to
substitute a data bit-line, whenever it is determined to be faulty.

Memory page deallocation

IBM POWER processor systems can contain cell errors in memory chips using memory page
deallocation. When a memory address experiences repeated correctable errors or an
uncorrectable error, the service processor notifies the hypervisor and the memory page is
marked for deallocation. The operating system that uses the page is asked to move data to
another memory page, then the page is deallocated and no longer can be used by any
partition or the hypervisor. This action does not require user intervention. If the page is owned
by the hypervisor, it is deallocated as soon as the hypervisor releases that page.

The hypervisor maintains a list of deallocated pages. The list is used to continuously
deallocate pages upon system or partition reboots.

Memory persistent deallocation

At boot time, during system self-test, defective memory is deallocated and is not used in
subsequent reboots. If the server has available CoD memory, the hypervisor attempts to
replace the faulty memory with CoD unlicensed memory, and if properly configured, the
system triggers a service call. After memory deallocation, a service repair action needs to be
scheduled to replace the failed memory chips.

If, after system reboot, the amount of memory configured does not allow the system to
activate one or more partitions, the hypervisor reduces the memory assigned to one or more
partitions, based on the partition availability priority setting.

2.2.6 Dynamic service processor (SP) failover at run time and redundant SP

The ability to have redundant service processors (SP) to address demanding availability
requirements continues today with the Power 795 and the Power 780 systems with multi-node
capability (2 or more CECs). The redundant service processor capability enables you to
configure a secondary service processor that is activated when the primary service processor
fails. You must have either a Hardware Management Console (HMC) or System Director
Management Console (SDMC) to enable and disable the redundant service processor
capability.
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Figure 2-11 depicts the correct configuration for redundant service processors and redundant
HMCs.

>

LAN3 - Open network

| eth1 i—
| eth1 |—

LAN1 - hardware management
network for first FSP ports

HMCA1 HMC2 (private)
] ] LAN2 - hardware management network for second
g E_ FSP ports (private), separate network
o o hardware than LAN 1

LANS3 - open network for HMC access and
dIPAR operations

LAN 1 |‘|—_| LAN 2

CEC1 CEC 2
LPAR 1
LPAR 2
LPAR 3
I L |

Figure 2-11 A correct service processor and HMC configuration

One HMC must connect to the port labeled as HMC Port 1 on the first two CEC drawers of
each system. A second HMC must be attached to HMC Port 2 on the first two CEC drawers of
each system. This type of solution provides redundancy for the service processors and the
HMCs.

It is important to understand exactly what a service processor is and the functions that it
provides to fully appreciate why having redundant SP with dynamic service processor failover
capability is an important RAS feature for POWER7 Enterprise Servers.

The service processor is a dedicated microprocessor that is independent of the other
POWER7 microprocessors and is separately powered. Its main job is to correlate and
process error information that is received from other system components and to engineer
error recovery mechanisms along with the hardware and the Power hypervisor. The service
processor uses error “thresholding” and other techniques to determine when corrective action
needs to be taken. Thresholding, as defined for Power RAS, is the ability to use historical
data and engineering expertise that is built into the feature to count recoverable errors and
accurately predict when corrective actions must be initiated by the system. Power systems
require a service processor to perform system power-on to initialize the system hardware and
to monitor error events during operation.

The service processor (SP) and the Power hypervisor work together to monitor and detect
errors. While the service processor is monitoring the operation of the Power hypervisor
firmware, the Power hypervisor monitors the service processor activity. The service processor
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can take the proper action, which includes calling IBM for service, when it detects that the
Power hypervisor has lost control.

Similarly, the Power hypervisor automatically performs a reset and reload of the service
processor when it detects an error. A service processor reset/reload is not disruptive and
does not effect system operations. SP resets can also be initiated by the service processor
itself when necessary. When a SP does not respond to a reset request or the reset/reload
threshold is reached, the system dynamically performs a failover from one service processor
to the secondary SP during run time.

Service processor failover is enabled through an HMC or SDMC. The default for new systems
is to enable automatic failover if the primary service processor fails.

Important: Verify that service processor redundancy is enabled on your server.

To enable/disable service processor redundancy failover on your managed system on the
HMC, in the navigation area of your managed server, select Serviceability —» FSP
Failover — Setup, as seen in Figure 2-12.

@ hn : a Firefo: : (=] <
@ https:/fhme 133d.austin.ibm. com/hme/content?taskid=558refresh=80 ‘i""?

Set up ice processor failover - Server-9119-FHB-SN02D1C04

Service processor failover is automatic if the primary service processaor fails
for any reason. Use this window to enable the selected system to perform
this automatic failover. Or, use this window to disable service processor
failover for the selected system.

Selected System: 9119-FHB/0201C04
Primary service processar: 10.0.0.242
Secondary service processor: 10.0.0.243

Failover status: Enabled

Click OK to disable service processor failover.

oK | Cancel | Help |

[,
T®

[E5 s Padfic: Wed 12:14 | [Ell Hong Kong: Thu 03:14 | GMT/AUTC: Wed 19:14 | Done

Figure 2-12 HMC enable/disable service processor failover pane

To verify that the service processor redundancy is enabled on an SDMC, select your server
by clicking Navigate Resources — Actions — System Configuration — Edit host —
Capabilities.
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One of the prerequisites for the ability to perform CEC Hot Add and Repair maintenance is
that the service processor failover must be enabled (see Figure 2-13). See Chapter 4,
“Planning for virtualization and RAS in POWER?7 high-end servers” on page 99 for a detailed
overview.

o —— Fretos: oM CEX)
| IBM Swstems Director Management Consale + >
1 L]
€ o | ||IEEERUEETE fttps: 172, 16.20.22:8422/bm/consolefl 77~ | C | | 2 - ok
| e | - {
IBM* Systems Director Management Console welcome sysadmin Froblems 1@ 4 Compliang
|
Autamation e —_— __,\
Hawigate Re... Current Con... Swystem Disc... Frablem=1) | Edit Host{1) % ™
[ availability < 3
Wirtual Farr -
il i .Capablht',' Value
Active Memory Sharing Capable True
B Inventory .
IEM i Capable True
System Dis v 3250 Application Capable False
Wi dC
feuan Caol Capable True
Wiews
[ v Processor Capable True
Release Mal v Memaory Capable True
Security Micro-partitioning Capable True
Virkual I/ Server Capable True
[ Swstem Config F
Logical Host Channel Adapter Capability True
Current ol ] i
Logical Host Ethernet Adapter Capability True
Configurati i x 7 B =
el uge Page Capable rue
| Sl Barrier Synchronization Register (BESR) Capable True
£ b Service Processor Failover Capable True ot

Figure 2-13 SDMC enable/disable service processor failover pane

2.2.7 Hot node add and repair

Hot node add and hot node repair functions allow you to add or repair a system node without
causing downtime to the system. After the node installation, the firmware integrates the new
hardware and makes it available to existing or new partitions. These features are part of the
CHARM process. See 4.3.1, “Hot add or upgrade” on page 121 for more detailed information.

2.2.8 Hot node upgrade (memory)

Hot node upgrade allows you to increase the memory capacity in a system by adding or
replacing (exchanging) installed memory DIMMs with higher capacity DIMMs. This feature is
part of the CHARM process. See 4.3.1, “Hot add or upgrade” on page 121 for more detailed
information.

2.3 TurboCore and MaxCore technology

An innovative new feature that is offered on the POWERY7 Enterprise Servers is the ability to
switch between the standard MaxCore mode, which is optimized for throughput, and our
unique TurboCore mode, where performance per core is boosted with access to both
additional cache and additional clock speed. TurboCore mode can run up to four active cores
for database and other transaction-oriented processing. Standard MaxCore mode can run up
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to eight active cores for Internet-oriented processing.

design in detail.

Figure 2-14 shows the POWER7 chip
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Figure 2-14 POWERY chip design

TurboCore is a special processing mode where only four cores per chip are activated. A
POWER?7 chip consists of eight processor cores, each with on-core L1 instruction and data

caches, a rapid access L2 cache, and a larger longer-access L3 cache. With only four active
cores, ease of cooling allows the active cores to provide a frequency faster (~7.25%) than the
nominal rate. This capability also means that there is more processor cache available per
core. Both the higher frequency and the greater amount of cache per core are techniques that
can provide better performance.
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Figure 2-15 shows the differences between the MaxCore and TurboCore frequencies.
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Figure 2-15 MaxCore compared to TurboCore frequency

Using MaxCore mode, which is the standard mode, all eight cores are used at a frequency of
3.86 GHz (at the time of writing this publication). Therefore, the 32 MB of L3 cache is shared
evenly across the eight cores, for example, 4 MB of L3 cache per core.

In the TurboCore mode, four cores out of the eight cores are switched off, while the other four
cores get a performance boost through running at a higher frequency, 4.1 GHz, that is,
approximately 7.25% of the nominal rate. The TurboCore four cores access the full 32 MB of
L3 cache. For example, each core gets 8 MB of L3 cache, which is double the amount in the
MaxCore mode:

» MaxCore up to 256 cores @ 4 GHz (versus 64 cores @ 3.86 GHz on 780)
» TurboCore up to 128 cores at 4.25 GHz (versus 32 cores @ 4.1 GHz on 780)

In TurboCore mode, up to half of the processor cores on each single-chip module (SCM) are
disabled, and their L3 cache is made available to the active processor cores on the chip. This
design provides a performance boost to the active cores. In general, the number of cores
used in TurboCore mode is equal to the number of processors activated, but only up to a
maximum of half the number of cores physically installed.

Important: To be able to have a system that is capable of running in TurboCore mode, you
need extra processor cores physically installed. Only half of the processor cores are used
and you do not need to have extra activations.

Both the Power 780 and Power 795 systems support the MaxCore and TurboCore technology.

The Power 780 can be configured with up to four system enclosures. Each system enclosure
contains one processor card, as shown in Figure 2-16 on page 31. Each processor card
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contains two POWER?7 sockets, and each socket has eight cores with 2 MB of L2 cache and
32 MB of L3 cache.

Figure 2-16 contains a top view of the Power 780 system.
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Figure 2-16 Power 780 CEC top view

The Power 795 system has a 20U-tall CEC housing that contains the system backplane
cooling fans, system electronic components, and mounting slots for up to eight processor
books. One to eight POWER7 processor books can be configured. Each processor book can
contain either 24 or 32 cores, for example, the 6-core or the 8-core offering. These cores are
packaged on four POWER?7 processor chips. Each processor chip contains 2 MB of on-chip
L2 cache and 32 MB of eDRAM L3 cache, and each core supports four hardware threads.

There are two types of processor nodes available on the Power 795 offering with the following
features:

» Four 6-core POWER? single chip glass ceramic modules with 24 MB of L3 cache (24
cores per processor node) at 3.7 GHz (feature code 4702)

» Four 8-core POWERY single chip glass ceramic modules with 32 MB of L3 cache (32
cores per processor node) at 4.0 GHz (feature code 4700)

TurboCore mode: Only the 8-core processor card supports the TurboCore mode.

Both the Power 780s and the Power 795s 8-core processor cards can be configured in either
of two modes, MaxCore or TurboCore.

In the MaxCore mode, the POWER7 cache design has 4 MB of L3 cache per core. Although
it might look as if there is a private L3 cache per core, this cache can be shared between
cores. The cache state from an active core’s L3 cache can be saved into the L3 cache of less
active cores.

In the case of TurboCore, the cache state from the four active cores can be saved into the L3
cache of the TurboCore’s inactive cores. The result is more accessible cache per core.

It is important to note that in using TurboCore Mode, the processor chip’s core count has
decreased from eight cores per chip to four. An 8-core partition formally residing on one
processor chip now must reside on two.
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A Power 780 system needing sixteen cores and packaged in a single drawer as in
Figure 2-16 on page 31 requires two drawers when using TurboCore.

Another effect, though, stems from the fact that chip crossings introduce extra time for storage
accesses. For the same number of cores, there are often more chips required with
TurboCore. So, more chips often imply a higher probability of longer latency for storage
accesses. The performance chapter, in 7.2.4, “MaxCore and TurboCore modes” on page 252,
addresses the performance effects of using TurboCore mode versus MaxCore mode.

Example 2-1, Example 2-2, and Example 2-3 explain the relationship between physical
processors, activated processors, and TurboCore mode.

Example 2-1 Relationship between physical processors - 32 physical processors

A server has 32 physical processor cores with 14 activated, running in MaxCore
mode. If you re-IPL the system and switch to TurboCore mode, you now have 14
processor cores running in TurboCore mode.

Example 2-2 Relationship between physical processors - 48 physical processors

A server has 48 physical processor cores with 21 activated, running in MaxCore
mode. If you re-IPL the system and switch to TurboCore mode, you will have 21
processors running in TurboCore mode. There is no requirement to have an even
number of processors running in TurboCore mode.

Example 2-3 Relationship between physical processors - 40 physical processors with 29 active

A server has 48 physical processor cores with 29 activated, running in MaxCore
mode. If you re-IPL the system and switch to TurboCore mode, you will have 24
processors running in TurboCore mode and 5 extra activations, which are not used,
because the maximum number of cores that can be used in TurboCore mode is half the
number of cores physically installed (24 out of 48 in this case).

The rules for a minimum number of processor activations still apply when you configure a
POWER?7 Enterprise server 780 or 795 for TurboCore mode:

» Model 780: A minimum of four processor cores must be activated.

» Model 795: A minimum of three feature code 4700 processor books for TurboCore mode
support 96 cores. You must activate a minimum of 25% or 24 of the installed processors,
whichever is greater.

2.3.1 Enabling and disabling TurboCore mode

32

TurboCore mode is enabled/disabled through the ASMI interface on either your HMC or
SDMC. The POWERY7 server must meet the requirements reviewed earlier in this chapter to
support the TurboCore settings. All processors in the system must support TurboCore for the
processors to be enabled. If processors are installed in the system that do not support
TurboCore, a message similar to Example 2-4 is displayed.

Example 2-4 TurboCore mode not supported

Unable to process the request because some processors are not capable of
supporting TurboCore settings.
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The location codes of the processors that do not support TurboCore are also displayed. To
perform this operation, you must have one of the following authority levels:

» Administrator

» Authorized service provider

To set the TurboCore settings, perform the following steps:

1. On the ASMI Welcome pane, specify your user ID and password, and click Log in.

o~ 0 DN

Click Save settings.

In the navigation area, expand Performance Setup.
Click Turbo Core Settings.
In the right pane, select the settings that you want.

Activate settings: To enable or disable TurboCore settings, perform an initial program
load (IPL) to power off, and then power on a managed system.

Figure 2-17 shows the TurboCore enablement through the ASMI from the SDMC.
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Figure 2-17 TurboCore settings

2.4 Hypervisor and firmware technologies

In this section, we describe the hypervisor and firmware technologies.

2.4.1 Hypervisor

The technology behind the virtualization of the IBM POWER7 systems is from a piece of
firmware that is known as the Power hypervisor (PHYP), which resides in flash memory. This
firmware performs the initialization and configuration of the POWER7 processors, along with
the required virtualization support to now run up to 1,000 partitions concurrently on the IBM
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POWER 795 server. The Power hypervisor is an essential element of the IBM virtualization
engine. The Power hypervisor is the key component of the functions that are shown in
Figure 2-18 and performs the following tasks:

» Provides an abstraction layer between the physical hardware resources and the LPARs

» Enforces partition integrity by providing a security layer between the LPARs

» Controls the dispatch of virtual processors to physical processors

» Saves and restores all processor state information during logical processor context switch
» Controls hardware 1/O interrupts to management facilities for LPARs

POWER Hypervisor™

Dynamic Pr“ﬂ'::?er::or Dynamic ﬁ:‘;::g Virtual /O Siml#ltualzfous
Micro-Partitioning Pools LPAR D Virtual LAN Threading

@ (SMT)
T i | | T

Figure 2-18 Power hypervisor functions

The Power hypervisor, acting as the abstraction layer between the system hardware and the
LPARs, allows multiple operating systems to run on POWERY7 technology with little or no
modifications.

The Power hypervisor is a component of the system firmware that is always installed and
activated, regardless of your system configuration. It operates as a hidden partition, with no
processor resources assigned to it. The hypervisor provides privileged and protected access
to assigned partition hardware resources and enables the use of advanced Power
virtualization features by receiving and responding to requests using specialized hypervisor
calls.

The Power hypervisor requires both system processor and memory resources to perform its
tasks. The performance impact is relatively minor for most workloads, but it can increase with
extensive amounts of page-mapping activities. Refer to Chapter 7, “POWER7 Enterprise
Server performance considerations” on page 247 for more information about performance
considerations.

Implement the virtual I/O server: While not required, we highly advise that you
implement the virtual 1/0 server for use with the Power hypervisor technology to take
advantage of virtualization capabilities when sharing physical I/0 resources between
LPARs.

Micro-partitioning technology, provided by the hypervisor, allows for increased overall use of
system resources by automatically applying only the required amount of processor resources
that each partition needs. Micro-partitioning technology allows for multiple partitions to share
one physical processor. Partitions using micro-partitioning technology are referred to as
shared processor partitions. You can choose between dedicated processor partitions and
shared processor partitions using micro-partitioning technology on POWER?7. Therefore, you
are able to have both dedicated and shared processor partitions running on the same system
at the same time.

The hypervisor schedules shared processor partitions from a set of physical processors that
is called the shared processor pool. By definition, these processors are not associated with
dedicated partitions.
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The hypervisor continually adjusts the amount of processor capacity that is allocated to each
shared processor partition and any excess capacity that is unallocated based on current
partition profiles within a shared pool. Tuning parameters allow the administrator extensive
control over the amount of processor resources that each partition can use.

For IBM i, the Technology Independent Machine Interface (TIMI) and the layers above the
hypervisor are still in place. System Licensed Internal Code, however, was changed back in
POWERS5™ and enabled for interfacing with the hypervisor. The hypervisor code is based on
the i Partition Licensed Internal Code and is now part of the hypervisor.

2.4.2 Firmware

Server firmware is the licensed machine code that resides in system flash memory. Server
firmware includes a number of subcomponents, including Power hypervisor power control, the
service processor, and LPAR firmware that is loaded into your AIX, IBM i, and Linux LPARs.
There are several types of upgrades:

» Concurrent Firmware maintenance (CFM) is one way to perform maintenance for the
hypervisor. Concurrent Firmware maintenance on your IBM POWER7 server firmware
refers to a system that can execute the firmware upgrade without having to reboot the
system.

» Deferred updates (delay in the upgrade) refer to firmware upgrades that can be completed
in the concurrent mode, but afterwards, specific firmware upgrade functions can only be
activated after the next system IPL.

» Disruptive upgrades require that you must perform a full system reboot before the
contents of the firmware upgrade take effect.

System firmware is delivered as a release level or a service pack. Release levels support
both new function or features, as well as new machine types or models. Upgrading to a higher
release level is disruptive to client operations. IBM intends to introduce no more than two new
release levels per year. These release levels are supported by service packs. Service packs
are intended to contain only firmware fixes and not to introduce new functionality. A service
pack is an update to an existing release level. The Power code matrix website also provides
the life cycle for each system firmware release level. Use life-cycle information, along with the
supported code combination tables, to assist you with long-term planning for upgrades to your
HMC and system firmware.

2.4.3 Dynamic firmware update

To increase systems availability, it is important that defects in the service processor firmware,
Power hypervisor, and other system firmware can be fixed without experiencing an outage.
IBM Power servers can operate in a given supported firmware release, using concurrent
firmware fixes to be updated to the current release level.

Normally, IBM provides patches for a firmware release level for up to two years after its
release. Then, clients must plan to upgrade to a new release in order to stay on a supported
firmware release level.

In addition to concurrent and disruptive firmware updates, IBM offers concurrent updates,
which include functions that are activated in the next server reboot.
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Disruptive firmware patches: Certain firmware patches, for example, patches changing
the initialization values for chips, and the activation of new firmware functions, which
require the installation of a new firmware release level, are disruptive processes that
require a scheduled outage and full server reboot.

2.4.4 Firmware update and upgrade strategies

This section describes the firmware update and upgrade strategies.

Upgrade strategy (release level)

New functions are released via firmware release levels. The installation of a new release level
is disruptive. At the time of this book, there is no plan for non-destructive versions.

Unless you require the functions or features that are introduced by the latest release level, it is
generally prudent to wait a few months until the release level stability has been demonstrated
in the field. Release levels are supported with fixes (delivered via service packs) for
approximately two years. Supported releases overlap, so fixes usually are made in multiple
service packs. Typically, clients are not required to upgrade to the latest level to obtain fixes,
except when the client’s release level has reached the end of service. Therefore, clients can
stay on an older (typically more stable) release level and still obtain fixes (via service packs)
for problems. Because the number of changes in a service pack is substantially fewer than a
release level, the risk of destabilizing the firmware by installing a service pack update is much
lower.

Update strategy (service pack within a release)

The strategy to update to the latest service pack needs to be more aggressive than upgrading
to the latest release level. Service packs contain fixes to problems that have been discovered
in testing and reported from the field. The IBM fix strategy is to encourage the installation of a
fix before the problem is encountered in the field. The firmware download page provides
downloads for the N and N-1 service packs, unless a problem was introduced with the N-1
service pack. In such cases, only the latest level is available. Our goal is to prevent the
installation of a broken service pack. When product and development engineering determines
that the latest available (N) service pack has sufficient field penetration and experience (30 -
60 days), the download for the older (N-1) service pack is removed from the firmware
download web page.

Website: Refer to the following website to ensure that you have the latest release levels for
the supported IBM Power Systems firmware:

http://wwwld.software.ibm.com/webapp/set2/sas/f/power5cm/power7.html

2.5 Power management

In response to rising energy costs, which can be prohibitive to business growth, and also in
support of green initiatives, IBM developed the EnergyScale™ technology for IBM Power
Systems. This technology allows the system architects to monitor and control energy
consumption for power, cooling, planning, and management purposes.

POWER?7 processor-based systems support EnergyScale features and support IBM Systems
Director Active Energy Manager™, which is a comprehensive energy management tool that
monitors and controls IBM Power servers. Support and awareness of EnergyScale extends
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throughout the system software stack, and is included in AIX, IBM i, and Linux operating
systems. Table 2-1 reviews the Power management features and indicates which features
require Active Energy Manager (AEM).

Table 2-1 Power management features

Feature Requires | Description
AEM

Power Trending Yes Collects and reports power consumption information for a
server.

Thermal Reporting | Yes Collects and reports inlet and exhaust temperatures (where
applicable).

Static Power No Provides predictable performance with power savings by

Server reducing CPU frequency by a fixed amount.

Dynamic Power Yes Allows a system to implement algorithms to adjust the

Saver processor core frequency to favor system performance (saving

power where applicable) or to balance power and performance.
Core frequency can exceed 100% at times.

Power Capping Yes Enforces a user-specified power budget on a system.
Energy-Optimized No System fans respond dynamically to temperatures of system
Fans components.

Processor Core No Enables low-power modes in POWER7 when cores are unused.
Nap

Processor Folding No Dynamically re-allocates which processor cores execute a task

to optimize energy efficiency of the entire system.

EnergyScale for No Powers on /O slots only when needed.

I/0

Server Power Yes Provides information that is necessary to dynamically migrate

Down workloads off of a lightly utilized system, allowing the entire
system to be powered off.

Partition Power Yes Provides power savings settings for certain partitions and the

Management system processor pool. Not available on IBM PS70x Blades.

2.5.1 Differences in dynamic power saver from POWER6 to POWER7

Dynamic power saver differs from POWER6 to POWER7 systems.

In POWERS®6 systems, maximum frequencies varied based on whether Favor Power or Favor
Performance was selected in Active Energy Manager. Favor Power guaranteed power
savings by limiting the maximum frequency of the system under peak utilization. Favor
Performance allowed a higher frequency range. In both cases, the firmware increased the
processor frequency only under high utilization.

In POWERY7 systems running system firmware EM710, EnergyScale Dynamic Power Saver
maintains compatibility with POWERG implementations. In POWER7 systems running EM711
system firmware or later, Dynamic Power Saver has been enhanced so that the full frequency
range is available to a system (including frequencies in excess of 100% where applicable)
regardless of whether power or performance is selected in Active Energy Manager.
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Instead of controlling frequency ranges, POWER?7 EnergyScale with EM711 firmware or
newer selects from various power and performance control algorithms, depending on the
selected mode. In Dynamic Power Saver, Favor Power mode, system firmware balances
performance and power consumption, only increasing processor core frequency when the
system is heavily utilized. In Dynamic Power Saver, Favor Performance mode, system
firmware defaults to the maximum processor core frequency that is allowed for a given
system’s environment and configuration, and reduces frequency only when a system is lightly
utilized or idle.

2.6 Rapid deployment of PowerVM clients

This section presents three methods for parallel deployment of virtual servers (LPARs) on a
high-end POWERY7 system to deliver improvements in both efficiency and flexibility.

2.6.1 Deployment using the VMControl plug-in

VMControl allows you to both provision an empty server and deploy an operating system
image to it. For instructions to provision a new virtual server via VMControl, see “Creating a
virtual server” under 4.1.1, “Managing virtual servers” in IBM Systems Director VMControl
Implementation Guide on IBM Power Systems, SG24-7829:

http://www.redbooks.ibm.com/redbooks/pdfs/sg247829.pdf

For instructions to deploy a complete operating system on a POWER?7 system, see 4.2.4,
“Deploying a virtual appliance to a host” in IBM Systems Director VMControl Implementation
Guide on IBM Power Systems, SG24-7829:

http://www.redbooks.ibm.com/redbooks/pdfs/sg247829.pdf

Section 5.2.5, “Managing virtual appliances”, in IBM Systems Director VMControl
Implementation Guide on IBM Power Systems, SG24-7829, also describes in detail creating
image repositories for AIX and Linux, and capturing a mksysb image or resource to
create/deploy a virtual appliance. A virtual appliance contains an image of a full operating
system, and it can also contain software applications and metadata describing the virtual
server that the image requires.

2.6.2 File-backed virtual optical devices

The virtual I/O server support for virtual optical devices allows sharing of a physical CD or
DVD drive that is assigned to the virtual I/O server between multiple AlX, IBM i, and Linux
client partitions. This feature has been available since Virtual I/O Server Version 1.5. This
feature supports provisioning of the DVD drive on the virtual I/O server by mapping it to each
of the partitions. This drive can only be utilized by one partition at a time.

A new feature, the file-backed virtual optical device, which was introduced in Virtual I/O
Server Version 1.5, allows simultaneous use of the installation image by all the virtual servers
in parallel. This technology is the preferred method for deployment of operating system
images on high-end systems where a large number of virtual servers can be configured.

Using file-backed virtual optical devices provides the flexibility to use an ISO image as a
virtual device and share it among all the virtual servers on your system as a virtualized optical
drive. The virtual media repository is used to store virtual optical media for use by the
file-backed virtual optical devices. This design is analogous to the file-backed virtual optical
device being a juke box and the virtual optical media repository as its CD library.
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The following procedure illustrates how to install an AIX client partition using file-backed
virtual optical devices. This procedure can also be used in installing Linux and IBM i
partitions:

1. The first step is to check for a defined storage pool in which you need to create the virtual
media repository, as shown in Example 2-5.

Example 2-5 Checking for the defined storage pools

$ 1ssp

Pool Size(mb)  Free(mb) Alloc Size(mb) BDs Type
rootvg 69632 41984 512 0 LVPOOL
isopool 16304 16304 16 0 LVPOOL

The 1ssp command that is shown in Example 2-5 lists the storage pools that are defined in
the virtual I/O server.

2. Create a virtual media repository on the virtual I/O server using the mkrep command, as
shown in Example 2-6.

Example 2-6 Creating a virtual media repository

$ mkrep -sp isopool -size 106
Virtual Media Repository Created

3. Copy the ISO images to the virtual I/O server and place them in a directory that is created
in /home/padmin.

4. Create a virtual optical media disk in the virtual media repository using the mkvopt
command, as shown in Example 2-7.
Example 2-7 Creating a virtual optical media disk

$ mkvopt -name AIXcd -file /home/padmin/AIXiso/dvd.710_GOLD.vl.iso

The mkvopt command that is shown in Example 2-7 creates a virtual optical media disk
named AlXcd from the dvd.710 _GOLD.vl.iso image that is located in the
/home/padmin/AIXiso directory.

5. In order to show that the new virtual optical media disk was added with the mkvopt
command, use the 1srep command as shown in Example 2-8.

Example 2-8 Showing that the virtual optical media was added

$ Isrep
Size(mb) Free(mb) Parent Pool Parent Size Parent Free
10198 7083 isopool 16304 6064
Name File Size Optical Access
AlIXcd 3115 None rw

6. Remove the iso file to save space, because it is already in the repository.

7. Now, map the virtual optical media disk to a virtual server adapter that is mapped to the
AIX client with the mkvdev command, as shown in Example 2-9.

Example 2-9 Mapping the virtual optical media disk

$ mkvdev -fbo -vadapter vhost0
vtopt0 Available
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The mkdev command makes a vtoptO device available, as shown in Example 2-9 on
page 39.

8. The next step is to load the virtual media in the virtual optical device using the Toadopt
command, as shown in Example 2-10.

Example 2-10 Loading the virtual media

$ loadopt -disk AIXcd -vtd vtoptO

9. Verify the mapping with the 1smap command. The output is similar to Example 2-11.

Example 2-11 Output of the Ismap command

$ 1smap -vadapter vhost# (replace # with your adapter number)

VTD vtopt0

Status Available

LUN 0x8400000000000000
Backing device /var/vio/VMLibrary/AIXcd
Physloc

Mirrored N/A

10.Use the 1sdev command to show the newly created file-backed optical device. Refer to
Example 2-12.

Example 2-12 Showing the file-backed optical device

name status description

ent2 Available  Virtual I/0 Ethernet Adapter (1-lan)

ent3 Available  Virtual I/0 Ethernet Adapter (1-lan)

ent4 Available  Virtual I/0 Ethernet Adapter (1-Tlan)

ent5 Available  Virtual I/0 Ethernet Adapter (1-Tlan)

vasi0 Available  Virtual Asynchronous Services Interface (VASI)
vbsd0 Available  Virtual Block Storage Device (VBSD)

vhost0 Available  Virtual SCSI Server Adapter

vsal Available  LPAR Virtual Serial Adapter

name status description

max_tranVTD Available  Virtual Target Device - Disk

skessdbs_hd01 Available  Virtual Target Device - Disk

vtd01 Available  Virtual Target Device - Disk

vtopt0 Available  Virtual Target Device - File-backed Optical <- NEW
name status description

ent6 Available Shared Ethernet Adapter

Finally, we can use the vtoptO device to boot the AlX client partition and install from it.

2.6.3 Deployment using the System Planning Tool (SPT)

The IBM System Planning Tool is the third method to deploy a system that is based on
existing performance data or based on new workloads. The system plans that are generated
by the SPT can be deployed on the system by the Hardware Management Console (HMC).

We describe the SPT in detail in Chapter 4 of this book (4.8, “System Planning Tool (SPT)” on
page 151). For the latest detailed information about SPT, refer to the IBM System Planning
Tool at this website:

http://www-947.ibm.com/systems/support/tools/systemplanningtool/
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2.7 1/0 considerations

In a Power system, up to 10 partitions can be defined per physical processor. With a
maximum of 1,000 LPARs per server, typically each LPAR uses at least one Ethernet adapter
and one adapter to access the back-end storage. This design results in at least 2,000
adapters that are needed to exploit the full capacity of the server. This number doubles if we
consider redundant adapters. You also need to consider the number of cables and both LAN
and SAN switch ports that are required for this type of a configuration.

Available systems cannot fulfill this I/O requirement in terms of physical adapters. However,
by using PowerVM, you can implement several storage virtualization technologies that allow
you to share the disk 1/O resources.

Although many backing devices are supported, not all of them offer redundancy or
virtualization capabilities. The following devices are available backing devices:

Internal storage (virtualized or physically assigned)

Physically attached external storage

Virtualized SAN storage (either virtual SCSI (vSCSI) or N_Port ID Virtualization (NPIV))
Disk backed by file

Disk backed by logical volume (LV)

Optical CD/DVD

Optical DVD-RAM backed by file

Tape devices

vVVyVYyVYVYVYYVYYy

Because we focus on virtualized highly available solutions, we only advise the use of
SAN-attached devices that are virtualized via vSCSI or NPIV technologies.

Supported storage systems and drivers: For an up-to-date list of supported storage
systems and drivers, consult the SSIC website:

http://www-03.1ibm.com/system/support/storage/ssic/interoperability.wss

2.7.1 Virtual SCSI

Virtual SCSI (vSCSI) is a virtual implementation of the SCSI protocol. Available since
POWERS5, it provides Virtual SCSI support for AIX 5.3 and later, selected Linux distributions,
and IBM i (POWERG6 needed).

Virtual SCSI is a client/server technology. The virtual 1/O server owns both the physical
adapter and the physical disk and acts as a server (target device). The client LPAR accesses
the physical disk as a SCSI client. Both client and server virtual SCSI adapters are configured
using HMC, SDMC, or Integrated Virtualization Manager (IVM). Physical connection between
the adapters is emulated by mapping the corresponding adapter slots at the management
console and by configuring the devices in both client and virtual I/O server.

After the adapter’s configuration is ready in the client and the server, the back-end disk must
be mapped to the virtual client. This process is done at the VIO server or servers. Then, the
disk is configured at the client partition as a regular physical disk.

As shown in Figure 2-19 on page 42, for availability purposes, always consider a dual virtual
I/O server environment with at least two paths to the physical storage at each virtual I/O
server.
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Figure 2-19 Redundant vSCSI configuration

Figure 2-19 shows these components:
» Two virtual I/O servers.
» Each virtual I/0 server has two paths to the SAN storage.

» Using the multipath I/O (MPIO) driver, the client partition can access its backing device
using the prioritized path.

» The backing disks are located in a SAN environment.

Important: Shared storage pool redundancy is not supported at the time of developing this
book.

SCSI Remote Direct Memory Access (RDMA)

By implementing the RDMA protocol, PowerVM SCSI implementation has the ability to
directly transfer information between SCSI initiators and target memory address spaces.
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As shown in Figure 2-20, the SCSI request and responses are sent over the vSCSI adapters
using the Power hypervisor, but the actual data transfer is done directly between the LPAR
and the physical adapter using the RDMA protocol.
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Figure 2-20 Logical Remote Direct Memory Access (RDMA)

2.7.2 N_Port ID Virtualization (NPIV)

In a typical SAN environment, when using FC, the logical unit numbers (LUNs) are created
using the physical storage and then mapped to physical host bus adapters (HBAs). Each
physical port on each physical FC adapter is identified by its own unique worldwide port name
(WWPN).

NPIV is an FC adapter virtualization technology. By implementing NPIV, you can configure
your system so that each LPAR has independent access to the storage system that shares a
physical adapter.

To enable NPIV in your managed system, you need to install one or more virtual I/O servers.
By creating servers’ and clients’ virtual FC adapters, the virtual /O server provides a pass
through to enable the client virtual server to communicate with the storage subsystem using a
shared HBA.

Using NP1V, you can have FC redundancy either by using MPIO or by mirroring at the client
partition. Because the virtual I/O server is just a pass through, the redundancy occurs totally
in the client.

Chapter 2. Exploring RAS and virtualization features in more detail 43



44

As shown in Figure 2-21, to achieve high levels of availability, NPIV must be configured in a
dual VIO environment with at least two HBAs at each virtual I/O server.
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% fibre channel
Physical fibre Physical fibrs | adapter 1
channel adapter Storage channel adapter Client virtual
Area —— fibre channel
Physical fibre Network Physical fibre B adapter 2
channel adapter channel adapter
Client virtual
Server virtual fibre | Server virtual fibre 1 fibre channel
channel adapter channel adapter adapter 3
| Server virtual fibre | | Server virtual fibre | Eéient;irtual
channel adapter channel adapter RS CIICES
\ adapter 4
Physical
_storage
Hypervisor

Figure 2-21 NPIV with redundancy

Figure 2-21 shows the following scenario:

» There are two virtual I/O servers to provide redundancy at the VIO level.

» There are two independent HBAs at each VIO and they are connected to the storage.

» The client can access the storage through both virtual I/O servers using any of the
configured HBAs.

Using this configuration, you protect your client partitions from both HBA and virtual 1/0
server problems.

Adding more HBAs: Depending on your environment, consider adding more HBAs for
both load balancing and availability purposes.

NPIV memory prerequisites

When planning for an NPIV configuration, remember that, as in any other high-speed
adapters, virtual FC adapters require memory to operate. Because the virtual I/O server only
copies packets from the physical adapter to the virtual client adapter, it does not require extra
memory. The hypervisor reserves the required memory.
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Important: Consider reserving 140 MB for each client virtual FC adapter. However, the
amount of memory that is needed is much less than the amount that is required to manage
physical adapters. For more information, refer to the following website:

https://www.ibm.com/developerworks/mydeveloperworks/blogs/aixpert/entry/virtual
_fibre _channel for npiv_requires memory too59?1ang=en

Mixed configurations

As shown in Figure 2-22, an NPIV and vSCSI mixed configuration is also supported. A
configuration in which you also use physical adapters in the client partitions is supported, too.
However, consider that if a physical adapter is present, you need to move your disks to a
virtual adapter before performing a Live Partition Mobility operation.

By using NPIV and vSCSI in the same scenario, you can take advantage of the specific
capabilities of both technologies. Refer to IBM PowerVM Virtualization Introduction and
Configuration, SG24-7940-04, for a complete comparison between NPIV and vSCSI.

—H Server Virtual 1/0 Server AIX IBM i
VscsI
> » v - IBM i
' MPIO Multi-pathing
—  Passthru module . \
l _‘ |
— Client —
8a < > > vsosi > 83 > 9 <
L 0 — [an) — - | — 0 — — om
Zo = g g s 2o g T
o w o
7 N -
POWER Hypervisor

SAN Switch

SAN Switch I

0

Figure 2-22 vSCSI, NPIV, and physical adapter in the same client partition

2.8 Active Memory Sharing

Since the earlier version of PowerVM, formerly known as Advanced Power Virtualization
(APV), IBM Power Systems have had the ability to virtualize processor use. Initially known as
micro-partitioning, this features allows one processor core to be shared with up to 10 LPARs.

Introduced in 2009, Active Memory Sharing (AMS) is an advanced PowerVM memory
virtualization technology that allows multiple partitions in a Power System to share a common
pool of physical memory.
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AMS can be used to improve memory utilization in a Power System’s server by reducing the
total assigned memory or by creating more LPARs using the same amount of physical
memory.

AMS allows the administrator to define shared memory pools and to assign LPARs to these
pools. As shown in Figure 2-23, the same Power System server can host both shared and
dedicated memory LPARs.

IBM Power System

LPAR #1 LPAR #2 LPAR #3 LPAR #4 LPAR #5

dedicated dedicated
LPAR #1 LPAR #2 feiond he
memory memory pool /

Physical memory

Hypervisor

Paging
Devices

Figure 2-23 Power System with dedicated and shared memory partitions

Using AMS, memory flows from one LPAR to another LPAR according to the real needs of
each LPAR, not based on fixed assignments. Using AMS, the sum of logical memory that is
assigned to a pool of shared memory partitions can exceed the amount of memory in the
pool, allowing the creation of more LPARs than if using dedicated memory. This capability is
known as memory logical overcommitment.

2.8.1 Shared memory pool

The shared memory pool is a collection of physical memory that is reserved for shared
memory partitions’ exclusive use. In a system that is enabled to use the AMS feature, the
administrator must define a shared memory pool before creating shared memory partitions.

Shared memory option: If there is no shared memory pool defined, the shared memory
option does not appear in the Create logical partition wizard. However, you can define your
partition as a dedicated memory partition and later change this setting. A reboot is required
for this operation.

The shared memory pool size can be increased and reduced dynamically. If no shared
memory partitions are available, the pool can also be deleted.
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Upper limit: Up to 1,000 partitions are supported at each shared memory pool.

In a shared memory environment, each shared memory partition requires a dedicated paging
space that is assigned to the shared memory pool. If there is no available paging device in the
pool, the activation fails. Paging devices are automatically designed based on the maximum
logical configuration of the LPAR.

Paging devices can be dynamically added or removed from the shared memory pool if not in
use by any virtual server.

2.8.2 Paging virtual I/O server

In memory overcommitment situations, the hypervisor needs to free memory pages in the
shared processor pool. As in regular paging, the data in those memory pages needs to be
moved to paging devices to be restored when needed. In active memory sharing
environments, this paging activity is performed by the virtual I/O server that is assigned to that
shared memory pool following the hypervisor requests.

For availability, we highly suggest to implement a dual VIO to provide redundancy for shared
memory pool paging activities.

As described in 2.8.1, “Shared memory pool” on page 46, each shared memory LPAR
requires its own paging device. Although many backup devices can be used, for performance
and high availability, we advise that you only use these backup devices:

» Mirrored volumes (distributed over many physical disks)
» Located on SAN environments
» Accessible for both paging virtual I/O servers

2.8.3 Client LPAR requirements

In order to use AMS, an LPAR must meet the following prerequisites:

Use shared processors rather than dedicated processors
Use virtual I/O resources

AIX Level 6.1 TL 03 or later

Novell SUSE SLES11 kernel 2.6.27.25-0.1-ppc64 or later
IBM i Version V6R1M1 PTF SI32798 or later

vyvyVvyyy

2.8.4 Active Memory Sharing and Active Memory Expansion

Active Memory Sharing is a PowerVM feature. Active Memory Expansion is a virtualization
technology that allows a partition to perform memory compression and expand its memory.

Although these technologies differ, they are both memory virtualization technologies that can
work independently or together.

2.8.5 Active Memory Sharing with Live Partition Mobility (LPM)

Shared memory partitions are eligible for LPM operations if there is a shared memory pool in
the destination server with available, suitable paging devices to be allocated to the migrated
partition.
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2.9 Integrated Virtual Ethernet
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First introduced in POWERS servers, Integrated Virtual Ethernet (IVE) was not present in the
high-end servers. With the release of POWER7 servers, this high-speed, virtualizable
network technology is now available for the IBM POWER7 780 servers.

Also called the Host Ethernet Adapter (HEA), IVE enables the sharing of integrated
high-speed Ethernet ports. IVE includes hardware features to provide logical Ethernet ports
for inter-partition and external network communication without using any other component,
such as the virtual I/O server.

The IVE is a physical Ethernet adapter that is connected to the GX+ bus of the Power
processor instead of being connected to the PCI buses, as illustrated in Figure 2-25 on
page 49. This configuration provides a high throughput adapter. IVE also includes hardware
features to enable the adapter to provide logical adapters. These logical adapters appear as
regular Ethernet adapters to the virtual servers.

As shown in Figure 2-24, IVE logical adapters communicate directly between the LPAR and
external networks, reducing the interaction with the hypervisor. Previously, this
communication was performed using virtual Ethernet and Shared Ethernet Adapter (SEA)
adapters by moving packages from one LPAR to another LPAR through the Power hypervisor.

Using Virtual I/0O Server Shared Ethernet Adapter Using Integrated Virtual Ethernet
hiostg AIX AIX Linux AIX AIX Linux
Partition
Packet Virtual Virtual Virtual Virtual Virtual Virtual

Forwarder Ethernet Ethernet Ethernet Ethernet Ethernet Ethernet
Driver Driver Driver Driver Driver Driver

| Ll

Virtual Ethernet Switch

Hypervisor

Network Adapters _, l Integrated Virtual Ethernet Ji

Figure 2-24 SEA and IVE model comparison
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Figure 2-25 shows the IVE and processor data connections.

-f‘ PCI express slot 2

—: PCl express slot 3
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1.232 Gb/s
Integrated
6 or 8 cores Virtual Ethernet
P510C-2 ports
A |

Integrated \
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ports

controller 0

USB
ctrl

USB ports

Serial ports

Figure 2-25 IVE and processor data connections

At the time that this publication was written, three IVE adapters were available on the Power
780:

» Feature code 1803: Four 1 Gbps Ethernet ports

» Feature code 1804: Two 10 Gbps SFP+ optical (SR only) Ethernet ports and two 1 Gbps
copper Ethernet ports

» Feature code 1813: Two 10 Gbps SFP+ copper twinaxial ports and two 1 Gbps Ethernet
ports

IVE supports 64 LPARs maximum: Each IVE feature code can address up to 64 logical
Ethernet ports to support up to 64 LPARs. If you plan to have more than 64 LPARSs, use the
Shared Ethernet Adapter.

For more information about IVE features and configuration options, see the Integrated Virtual
Ethernet Adapter Technical Overview and Introduction, REDP-4340-00.

2.10 Partitioning

One of the earlier concepts that was introduced in Power Systems was the creation of LPARs.
LPARs were introduced in Power Systems beginning with POWER4™ systems. Since this
introduction, IBM has continued to improve the virtualization technologies. The goal of this
publication is to familiarize you with most of these virtual technologies.
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SDMC: Two names have changed with the SDMC:

» LPARs are called virtual servers on the SDMC.
» Managed servers are called hosts on the SDMC.

Prior to the introduction of partitioning, IBM clients experienced the following situations:

» Clients installed a number of related applications on a single machine, which led to
possible incompatibilities in system requirements and competition for resources:

— One example was an application requiring certain network parameter settings;
however, another application required a separate setting. These parameters might not
be valid for the third application. The use of settings, such as Asynchronous /O (aio) in
AlX, can be used by one application, but not another application.

— Another example was an application using more CPU time than other applications,
thus slowing down the whole system. This situation is analogous to a 1 Tier
Architecture. IBM, with AIX Version 4, attempted to remedy the situation by introducing
a feature called Workload Management. The challenge was that, even with Workload
Management, all the applications still executed in the same operating system space.

» Application designers needed to separate the machines on which the applications are
installed. For each new application, a new physical machine had to be purchased for each
application that was deployed. Clients ended up with an unmanageable number of
physical machines. Data center floors were full of machines. This situation is analogous to
an n-Tier system.

To avoid these situations and to make better use of deployed technology and to gain full
power of IT investments, server consolidation became a necessity. IBM introduced POWER4
systems that were capable of logical partitioning. Each partition was seen as an individual
machine. POWER4 logical partitioning had limitations, including the inability to perform
Dynamic Reconfigurations (DLPAR). Most DLPAR operations were hardware-based. Clients
were unable to virtualize processors.

IBM POWER improved with the virtualization of system resources. A number of publications
exist that explain more about LPARs. Consider reading IBM PowerVM Virtualization
Introduction and Configuration, SG24-7940, which lists in detail, virtualization features,
operating system support, and hardware support. In general terms, you can virtualize the
processor, memory, I/O, and operating system. A single copy of AlX can be virtualized into
multiple workload partitions (WPARSs).

This section describes the process of creating an LPAR. Although we concentrate on creating
the LPAR using the IBM Systems Director Management Console (SDMC), all these steps can
be performed using an HMC.

Naming: Be aware of the name changes between the HMC and the SDMC. We will use
both virtual server (VS) and LPAR interchangeably throughout the book. Do not confuse a
virtual server with a virtual I/O server.

Assumptions
We create an LPAR with the following assumptions:

» We assume that the POWERY7 server is installed, powered on, and connected to either an
HMC or SDMC. Chapter 4, “Planning for virtualization and RAS in POWER?7 high-end
servers” on page 99 contains a discussion about planning and installation.
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» We assume that the sizing of the LPAR has been determined and that the system
administrator has enough resources to meet the minimum requirements to start the
partition. You can choose to use the entire POWERY7 as a single partition system. If this
design is done, after the partition is started, no other partitions can be started, because
there are no resources available. You can create other partition profiles, but the system
partition must be stopped before any other partitions can be started.

Figure 2-26 shows the creation of a full system partition. Remember that you are
resource-bounded when you create a partition that uses all the resources of the server.

» We also assume that you have decided which virtualization technology to use for access
to the network and storage. We discuss these existing options in this book:

— NPIV for Virtual Fibre Channel Adapter or vSCSI

— Internal disks for storage (limits mobility)

— Storage pools if required (limits mobility)

— IVE as a Logical Host Ethernet Adapter (HEA) versus a Shared Ethernet Adapter
(SEA)

Technologies: You can use any combination of these technologies, depending on your
environment.You need to understand the features, as well as the challenges that exist
for each feature. For example, using HEA and not SEA hinders LPM.

You can also use internal disks along with physical adapters. This publication does not

discuss these options, because our goal is to introduce features that make your
environment virtualized, highly available, flexible, and mobile.

» We assume that you are connected to either an SDMC or an HMC as a valid user with
proper authorization to create an LPAR.

Figure 2-26 shows the window to create a single partition system.

o Name Name
This wizard helps you create and assign resources to a
% % virtual server.
Host name: p780_01

Virtual server name:

Virtual server ID:

3

Environment:

ALY/ Linux W

Select this to create an all
system partition

|:| Suspe tapable

Assign all resources to this virtual server.

[ Next = ]l Finish ][ Cancel ]

Figure 2-26 Creating a single partition system
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When connected to the SDMC, select the managed server on which to create a virtual server.
You see a window similar to Figure 2-27 when you are connected and have expanded the
Hosts selection. The HMC window differs slightly. The names of the LPARs on Figure 2-27
are IBM ITSO names. You use names that are specific to your environment.

e Managed servers are called Hosts on SDMC ‘

Bl ,I_IIDSE [ Performance Summary ] [ Adtions ] Search the table,.
H preo_n1 [%
D p780_02 Select | Mame & | state % | Detailed Sta & | Refer
‘£| Virtual Servers D é lpari_p780_1 Stopped Mane ooooo
L.E. Dperating Systems D ‘H viosl_p7E0_1 Started Hone
] Power Units [0 & viesi_pran_z Stopped None ooooo
[1 & viesz_p7an 1 Started Nane
D ‘H viosZ2_p7a0_2 Stopped Mone aooaoan

LPARS are called Vitrual Servers

Figure 2-27 SDMC listing of available hosts

An LPAR requires the following elements:
» Processors

» Memory

» Storage

» Ethernet access to install the operating system through Network Installation Management
(NIM)

» HMC for Resource Monitoring and Control (RMC) connectivity

2.10.1 Creating a simple LPAR

52

We now guide you through the creation of an LPAR using the SDMC. It is possible to perform
the LPAR creation operations via the HMC, HMC command-line interface, or SDMC
command-line interface. Refer to the Hardware Management Console V7 Handbook,
SG24-7491, for command-line syntax.
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Creating an LPAR

From the Power system resource menu, select the host on which to create an LPAR by
selecting Select Actions — Select the managed server (host) > System
configurations — Create Virtual Server (Figure 2-28).

pFE0_02
[ Actions V’] |5earch the table...
4 Create Group . -~
Select Marme 3 Detailed Stat 4 | Reference O
[0 & viosi_p7eo_z pTE0_( Relatzd Razcuross 3
D @ vinsZ _p7 Capacity on Demand {CoD) Topology Perspectives ]
Configuration Plans Create Group
Configuration Templates
Remaowvs. ..
Create Configuration Flan —]
Create Virtual Server il ! £ 4
— . . Automation [ ]
Cumrent Configuration
Hardware Information
Deployrment Histony IS 4
Invento
Edit Host Al 4
Dperatio
Manage Systern FPlans =Hens ’\
Rzlzass Mansgsmsant
Manage System Frofils ase lansgemen 4
P’ View Wodklosd Managemsnt Groups Security 4
— Virtusl Sarver Avsilsbility Fricrity System Configuration 4
|1| -ll Page 1 of 1 ﬂ_ = Systermn Status and Health ]
Ceis | bl

Figure 2-28 Creating a virtual server on P780_02 using the SDMC

Figure 2-28 shows the creation process. This operation opens the LPAR Basic Information

tab.

Enter the following information based on your configuration:

» Virtual server name (LPAR name): This is the name with which the HMC or SDMC
identifies your virtual server. This name is not the host name that is used by the
application. It is not the operating system host name. To simplify the environment, you
might make the host name and the LPAR name the same name. Example 2-13 shows an
AIX command to check if the hostname and virtual server names differ. If you plan to
migrate your virtual server using partition mobility features, you are required to have
unique names for all partitions that might be migrated. Both source and destination hosts
must have unique names.

Example 2-13 Using AIX command to see LPAR name and hostname

# lparstat -i | head

Node Name
Partition Name
Partition Number
Type

Mode

: testlpar

: Iparl

G

: Shared-SMT
: Uncapped

Entitled Capacity
Partition Group-ID
Shared Pool ID
Online Virtual CPUs
Maximum Virtual CPUs
#

: 0.30
. 32774
: 0
2
4
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# hostname
testlpar

» Virtual Server: IDID Number used by the SDMC to identify the virtual server.
» Select Environment: AlX or LINUX/i/virtual I/O server.

» Suspend capable: A suspend capable virtual server can be put “On Hold”. Refer to 3.1,
“Live Partition Mobility (LPM)” on page 64, which discusses LPM in detail.

Setting up memory requirements

To set up the memory requirements, select the Memory Mode. Figure 2-29 shows the
available modes.

~ HName Mernc.ry
o Memory Salect the memory mode and assigned memory for the virtuzl sarver.
I Memory Mode
OEEUiCE!‘Ed
{E}Elﬁared

Shared Memory

Before you can assign shared memory to 2 partition a8 memory pocl must first

be created
Active Memory Expansion

AME Enabled: El FAME Factor: (1.5 [1.0 - 10.0]

[ < Back ][ MNext = H Finish ]l Cancel ]

Figure 2-29 Available Memory Modes with AME and AMS

Memory mode: For memory mode, you have the following options:

» Dedicated memory mode, with or without Active Memory Expansion (AME)
» Shared Memory (AMS) with or without AME

Setting up processor requirements

To set up the processor requirements, select the processor mode. The processor can be
shared or dedicated. There is a slight difference between SDMC and HMC menus. With the
HMC, you can select the initial settings for Minimum, Desired, and Maximum processor and
memory values. You can also specify virtual processors. In the SDMC, you use a single value
to create the partition. You can later modify the values and attributes using Virtual Server
Management. With the SDMC LPAR creation wizard, the memory is configured before the
processors.
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Figure 2-30 shows the initial processor settings and compares the SDMC settings with the

HMC settings.

Processor
Specify the processing mode and number of processors,
In dedicated processing mode, each assigned processor

uses 1 physical processor, In shared processing mode, each
assigned processor uses 0,10 physical processors.

Processing Mode SDMC Initial .
Processor settings

'O'Dedicated

@Shared

Assignad Processors

Maximum pool processors: 16.0

Avzilzble fprocezsors: 11.8

*Azzigned processors:

bl cancel

I —
Processing Settin yue Initial

Specify the desired, i Processor settings

Esing settings
in the fields below,

Total usable progessing units: 16.00

Minimum procgssing units *ln1

Desired protessing units: o o1
Maximuryd processing units: * o1
Shared processor pool: Defaultpoal (0) 1 vJ

¥Yirtual processors

Minimum processing units required 0,10
for each virtual processar:

Minimum virtual processors: * 1
Desired virtual processars: * 1
Maximum virtual processors: * 1
O uncapped

Weight :

Figure 2-30 Processor settings on SDMC (left) and HMC (right)

Setting up Ethernet adapters

The choices include Shared Ethernet Adapter (SEA) and Integrated Virtual Ethernet (IVE)
adapter. We explain the Shared Ethernet Adapter creation in 6.5.1, “Virtual 1/O servers” on

page 218.

You can use the Integrated Virtual Ethernet adapter for the LPAR, but because we are
creating a mobile-capable LPAR, we use SEA and not the Host Ethernet Adapter.

Figure 2-31 on page 56 shows where to select the Virtual Ethernet V/S Host Ethernet

adapter.

Mobile-capable LPAR: For a mobile-capable LPAR, select a VLAN that is part of a Shared
Ethernet Adapter on one or more virtual I/O servers. Do not use the Host Ethernet Adapter.
The virtual I/0 server can use PCI or IVE adapters.
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Figure 2-31 Virtual Ethernet

Selecting storage adapters
For the purpose of mobility and virtualization, do not use the physical adapters. An LPAR
using AMS cannot have physical adapters allocated to it.

The SDMC provides an option to let the VIO manage your virtual adapter allocations, or you
can manage them explicitly. The options that are shown in Figure 2-32 on page 57 do not
exist on the HMC. For this example, we manage the resources manually.

We explain the options that are shown in Figure 2-32 on page 57:

Virtual Disks This option allows a selected virtual 1/0O server to create a logical
volume as a virtual disk to be used by the LPAR. This option is not a
recommended method of creating disks for an LPAR. The virtual 1/0
server becomes a single point of failure (SPOF) and the LPAR cannot

be migrated.

If you use Virtual SCSI adapters, you are able to select any physical
disk that is visible to your selected virtual I/O server. The management
of the disk allocation is done via the VIO mkvdev command.

Physical Volumes

Fibre Channel This option creates an NPIV FC adapter, which is explained in detail in

2.7.2, “N_Port ID Virtualization (NPIV)” on page 43.
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Figure 2-32 Virtual adapter management

Now, select the number of virtual adapter the LPAR can have (refer to Figure 2-33). This
affects the adapter ID created in the next section. Specify the number and select create. A
virtual adapter creation box is shown in Figure 2-33.

Specity the virtual storage
adapter ID and client
information.

*pdaster ID
E ]

Adap:er type
SCS: v |

SC5I
onnecting virtual server

information

Connecting virtual server :

moal_p?SD_L (1] Tl

*Connecting adapter ID :

; |
[ Cancel ] [Help]

Figure 2-33 Virtual adapter selection

Although the adapter ID does not matter, the connecting adapter ID must match the VIO
connecting adapter. This creates the “path” through which the hypervisor transfers the data.

After you complete this step, you see a summary of the setup. Review the setup summary
and select Finish to complete the creation of the LPAR. See Figure 2-34 on page 58.
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Figure 2-34 LPARS on the HMC

The created LPAR appears in the list of LPARS in the HMC, as shown in Figure 2-34, and it
also appears in the list of virtual servers in the SDMC, as shown in Figure 2-35.

Power Systems Resources

El = Hosts pFE0_01
o e

& virtual servers Selact  Marme ¥ | State =

I=-EI Operating Systems O \é Iparl Stopped

[E| power Units |:| Q Iparz Stopped
| H Iparz Starting
il 4 vios1i_p7a0 1 Started
1 | & vicsz p¥ao 1 Started

Figure 2-35 Virtual Servers on the SDMC

2.10.2 Dynamically changing the LPAR configurations (DLAR)

It is possible to change resource configuration of a running LPAR, for an example, if you need
to add or remove virtual or physical adapters, or increase the allocated size of memory or
processors on a running partition. When performing a dynamic LPAR operation, decide
whether the resource must be added permanently on the LPAR or if it is temporary. If you
need the resource permanently, you must indicate that you need the resource permanently on
the LPAR profile.

Reconfiguring adapters

To add the adapter dynamically, the adapter must be available and not in use by any other
partition. If there is another partition using the adapter, the adapter can be removed using a
dynamic LPAR operation, which is shown in “A dynamic LPAR operation using the HMC” on
page 357. Do not try to allocate resources in a partition profile as required, unless they are
actually critical to the operation. Adapters that are allocated as required cannot be removed
from a running LPAR. Consider this rule when creating an LPAR profile.

Reconfiguring an adapter using SDMC

Refer to the IBM Systems Director Management Console: Introduction and Overview,
SG24-7860, for more LPAR operations using the SDMC. In this example, we only show the
adapter reconfiguration operations using the SDMC. You can also reconfigure an adapter
using the HMC.
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Before adding an adapter, confirm which adapters are present in the LPAR, as shown on
Example 2-14. Then, continue with the steps to add the adapters to the virtual server.

Example 2-14 Listing available adapters

# 1sdev -Cc adapter

ent0 Available Virtual I/0 Ethernet Adapter (1-lan)
fcsO Available 20-T1 Virtual Fibre Channel Client Adapter
fcsl Available 21-T1 Virtual Fibre Channel Client Adapter
fcs2 Available 22-T1 Virtual Fibre Channel Client Adapter
fcs3 Available 23-T1 Virtual Fibre Channel Client Adapter
vsal Available LPAR Virtual Serial Adapter

Follow these steps to add the adapters to the virtual server:

1. Log on to the SDMC and select Virtual Servers — Virtual LPAR — Actions, as
summarized and shown in Figure 2-36.

I:Iﬁ\‘wer Systems Resources Common Tasks ¥

B Hosts [ performance summary || [(acions w| | [Search the table...
g pre0_o1
780 02 Select | Mame 5 | Gtate % | Detailed Stat & | Reference Cc
T [ ‘ j Iparl Started MNone
LE Dperating Systems |:| Q Ipar2 Started Haone
E power units [0 Hipars Starting Mone A2009010
[ vios1prsot Started None
|:| Q viosl_p?80_2 Mot Available Unknown
[ & vios2_prana Started Mare
D E viosZ_p?80_2 Mot Available Unknown

Figure 2-36 Selecting Actions on an LPAR
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2. The Actions menu appears. Select System Configuration — Manage Virtual Server, as

shown on Figure 2-37.

I "
Inwentory k-
Operations ]
Release Management b Coarmrmon Tasks =
Security ] |
[ Ferformance Sumrmmary ] = onfiguratio Mznage Profiles
I ] Harme { Systen Status and Health b al Serve
E lparl Service and Support 3 Sawve Curmrent Configuration
F] é lparz Properties Edit Location...
0 & lpars Virtual Server b | Remote Access b
0 & viesiprao_d Impert Groups , |
0 & viest_prao_2 Columns.
[l  viesz_p7an_i1 Export
[1 & viesz_p7eo_z Szlact All
Desslect All

Figure 2-37 Managing an LPAR (Virtual Server) configurations

3. Now, we add a virtual adapter. The SDMC differentiates between the physical I/O adapters
and the virtual adapters. The storage adapters refer to PowerVM virtual adapters. If you
are adding physical adapters, you select the physical I/O. In this case, we use virtual
devices. Select Storage Adapters —» Add. Figure 2-38 shows adding a virtual adapter.

Specify the virtual storage adapter ID and client information.

Adapter Id:

| 5 |
Adapter type:

[ ses1 v |

Connecting virtual server information

viosl_p780_1(1)

Iwvios2_p780_1(2)
IrEzEnter Custom Id Value

04 (Caneat]) (oie)

‘Create Virtual Storage Adapter

Figure 2-38 Adding a virtual adapter dynamically
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Virtual I/O server connection: Figure 2-38 on page 60 shows the connecting device
information. For a VIO client, you select the virtual I/O server to which this device
connects. If this device was created for a virtual I/O server, the heading of the list box is
“Connecting virtual server”, but the drop-down list contains other LPARs and not virtual
I/O servers.

4. Click Apply. If you do not select Apply, the dynamic LPAR operation is rolled back.

5. On the LPAR command line, run the cfgmgr command to configure the dynamically added

adapter, as shown in Example 2-15.

Example 2-15 Configuring an adapter with the cfgmgr command

# 1sdev -Cc adapter

ent0 Available Virtual I/0 Ethernet Adapter (1-lan)
fcs0 Available 20-T1 Virtual Fibre Channel Client Adapter
fcsl Available 21-T1 Virtual Fibre Channel Client Adapter
fcs2 Available 22-T1 Virtual Fibre Channel Client Adapter
fcs3 Available 23-T1 Virtual Fibre Channel Client Adapter

vsal Available LPAR Virtual Serial Adapter

#

# cfgmgr

# 1sdev -Cc adapter

ent0 Available Virtual I1/0 Ethernet Adapter (1-Tan)

fcsO  Available 20-T1 Virtual Fibre Channel Client Adapter
fcsl  Available 21-T1 Virtual Fibre Channel Client Adapter
fcs2  Available 22-T1 Virtual Fibre Channel Client Adapter
fcs3  Available 23-T1 Virtual Fibre Channel Client Adapter

vsa0 Available LPAR Virtual Serial Adapter
vscsi0 Defined Virtual SCSI Client Adapter
vscsil Available Virtual SCSI Client Adapter
# cfgmgr

Method error (/usr/lib/methods/cfg vclient -1 vscsiO ):
0514-040 Error initializing a device into the kernel.

Note: The cfgmgr command in Example 2-15 shows a method error on vscsiO, “vscsil
has an associated Virtual I/0 adapter and shows available and not defined”.
The resource that was created requires a connecting resource on a virtual 1/0 server,
and that resource does not exist. You must have a Virtual Server adapter for each Client
adapter. Refer to IBM Systems Director Management Console: Introduction and
Overview, SG24-7860.

. If the adapter must be added permanently, you can add it into the profile. One way is to
save the current configurations from the system Virtual Server Management tab. Select
Tasks — Save current configurations, as shown in Figure 2-39 on page 62.

Note: The adapter reconfiguration using the HMC is shown in “A dynamic LPAR
operation using the HMC” on page 357. We used the steps that are shown in the
appendix to dynamically remove the adapter that was added in this example.
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Host: p780_01 Name: |parl Id: 2 |

|
—‘%— Environment: ADX/Linux State: Started - RMC available

Console Window ’l

|* Virtual Storage Adapters

List scheduled jobs

Mobility b
Available Virtual Slots: 92
Restart

S R [ Add ] [ Remove ] [ Properties Reference Code History

Save Cument Configuration

Connecting
; Adapter a, wirtual & Shutdown
A Select (d} ™| Type % Server Tra] DEVICES
(3) SCSI viosl_p780_1 | (2]
(1)
|:| (20) Fibre viosl_p780_1 | (30)
| Channel | (1]
|:| [21) Fibre viosl_p780_1 [ {31)
Channel | (1]
|:| (22) Fibre vios2_p780_1 | (30)
| Channel | (2]
] (23] Fibre vios2_p780_1 | (31)

Figure 2-39 Permanently saving a dynamic LPAR operation

Memory and processor DLPAR operations

When performing operations on your managed server, certain resources are used by the
hypervisor. The system must have enough available resources to allocate to the LPAR. If you
are removing resources from the LPAR, this requirement does not apply. The dynamic LPAR
(DLPAR) operation for both memory and processor reallocation is similar to the storage
adapter example that was shown previously, except that you select Processor or Memory
instead of the storage adapters.

If there are no resources available to allocate, you can reduce resources from other LPARs
using dynamic LPAR, and then move them to the requesting partition.
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Enhancing virtualization and
RAS for higher availability

This chapter covers details of the RAS and virtualization features of the IBM Power Systems
Enterprise Servers to help provide high systems availability to the applications hosted in
these servers.

In this chapter, we describe the following topics:

Live Partition Mobility (LPM)

WPAR

Partition hibernation

IBM SystemMirror PowerHA

IBM Power Flex

Cluster Aware AIX (CAA)

Electronic services and electronic service agent

vVVvyVvYyVvYyYYvYyYYyvYyYYy
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3.1 Live Partition Mobility (LPM)

Live Partition Mobility is a PowerVM feature that allows you to move an LPAR from one
physical Power system server to another physical Power system server. The following
process shows the manual steps that are required to move a partition if you do not have LPM
functionality. You can skip the manual steps and go directly to 3.1.1, “Partition migration” on
page 65.

We list the steps to move a partition from one server to another server. This process is
cumbersome and requires manual user intervention. We explain the following steps in more
detail in 4.2.7, “Planning for Live Partition Mobility (LPM)” on page 1183:

1. Create a new LPAR (client LPAR) on the destination server.

2. Create client virtual adapters for the LPAR on the destination server.

3. Dynamically create server virtual adapters for the virtual I/O server for the client.
4

. Update the destination virtual 1/O server profile with the same virtual adapters that are
added dynamically.

5. Either create client VTD mappings if using virtual SCSI (vSCSI) for storage or create and
zone N_Port ID Virtualization (NPIV) Fibre Channels (FCs). The disks being mapped must
be the exact disks that are used by the moving partition on the source server.

6. Shut down the moving partition from the source server.
7. Start the partition that you created on the destination.

8. Remove the source LPAR virtual adapter from the virtual I/O server both dynamically and
on the profile.

9. Remove the VTD mappings and NPIV mapping on the source virtual I/O server.

10.Remove the client partition from the source server.

LPM automates these steps, making the process faster because the manual intervention is
minimized.

Moving a non-PowerVM environment: It is possible to move a non-PowerVM
environment, which we explain in the 4.6, “Migrating from POWER6 to POWER7” on
page 132. This procedure is still valid for systems prior to POWERSG.

Using LPM offers many advantages, including the ability to migrate a partition without having
to stop the application. The IBM PowerVM Live Partition Mobility, SG24-7460, publication
explains LPM in detail. This IBM Redbooks publication also provides the reasons to use LPM
and the advantages of LPM. The advantages include server consolidation, saving electricity,
the ability to perform scheduled maintenance of the server, such as firmware upgrades, and
the ability to handle growth where the current system cannot handle the load. For example,
you can move a workload from a POWERG6 550 to a POWER 780 by using LPM.

We only briefly introduce the LPM technology in this book, because the IBM PowerVM Live
Partition Mobility, SG24-7460, publication explains LPM in detail. The Redbooks publication
further details all components that might be involved in the mobility process, several of which
might be transparent to the administrator. The following components are involved in the
mobility process:

» Systems Director Management Console (SDMC) or Hardware Management Console
(HMC)

» Resource Monitoring and Control (RMC)
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» Dynamic LPAR resource manager

» Virtual Asynchronous Service interface (VASI)
» Time reference

» Mover service partition

» Power hypervisor

» Partition profile

» Virtual I/O server

Migration road map for LPARs

The following methods are used to migrate a partition from one server to another server. We
list the methods in order of our preference and recommendation. We discuss these methods
in 4.2.7, “Planning for Live Partition Mobility (LPM)” on page 113.

Active migration

Inactive migration

Manual migration using virtual 1/0O server but not the LPM option
Manual migration by pointing SAN volumes to the new server
Manual migration using alt_disk_copy

Manual migration using mksysh

vyvVyVvVvyVvYyYYvYyy

High-availability clusters versus LPM

LPM complements cluster technologies, but it does not provide cluster functionality. Table 3-1
explains the differences.

Table 3-1 Clusters versus LPM

Cluster LPM

Handles unplanned failures of applications, Handles planned migration of LPARs from one
servers, and components. server to another server

Operating system is not the same image. Same operating system image

Update and changes must be applied on each Same operating system image

node on the cluster.

Basic operating system configurations, such as Same operating system image
the IP addresses, might not be the same.

3.1.1 Partition migration

Partition Mobility uses two methods:
» |nactive: Where the services are stopped and the LPAR is shut down
» Active: Services remain running

The SDMC/HMC controls whether the migration is active or inactive based on the partition
status. If the partition is shut down, it assumes an inactive migration. If it is running, it
assumes an active migration. The SDMC/HMC also performs a validation. If the requirements
for LPM are not met, the migration is not attempted.

Two methods exist for performing the migration:

» Point in time: This option is administrator driven and requires an administrator to be
connected to the HMC and to follow a simple wizard.
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» Automated: This option can be incorporated and scheduled into system management
scripts.

3.1.2 Migration preparation

In both active and inactive migrations, you must ensure that you meet the prerequisites before
LPM can be executed. Table 3-2 lists the prerequisites.

Prepare the SDMC/HMC for migration. The SDMC/HMC controls the migration process. It
copies LPAR profile information from the source server to the destination server’s hypervisor.

» Use Dynamic LPAR operations to remove physical or dedicated devices. Depending on
the LPAR profile, it might not be possible to dynamically remove specific resources,
especially physical I/O adapters that are marked as required. In this case, you have to shut
down the partition.

» Run the migration validation. At the validation stage, no resource changes are done.

When the validation is complete, the SDMC/HMC on the destination server creates a shell
partition that is similar to the source server. This shell partition ensures that the required
resources are reserved.

Only partition profiles that have been activated can be migrated. To make sure that a profile is
capable of being migrated, activate that profile. You do not need to start the operating system.
You can activate the profile into System Management Services (SMS) mode and then shut it
down again.

Selecting a capable virtual I/0 server

Because a virtual I/O server is a requirement for the migration process, you can confirm if
there is a capable virtual I/O server by running the migration validation. An example of
validation is shown on Figure 3-1 on page 69. You can also use the 1s1parmigr command.

Selecting a capable mover service

At least one virtual I/0 server in the same VLAN as the moving partition must be selected as
a mover service partition. This mover service partition is a requirement for migrating an active
partition.

Table 3-2 lists items to consider before attempting the migration. Use the table as a checklist
or quick guide. Although these considerations are listed under the LPM discussion, most of
them apply to manual migration, as well.

Table 3-2 Migration readiness checklist

Consideration Requirements Valid for

POWERS®6 and later Confirm that all devices are Active and inactive migrations
supported between source and
destination

CPU and memory resources Make sure that the destination Active migration reserves

server has available resources resources. An inactive
migration does not need to
reserve resources.

Server on battery Source server can be running Destination server only
on battery power. The
destination server cannot be
running on battery power.
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Consideration

Requirements

Valid for

Logical memory block size
(LMB)

Same size between source and
destination server

Only active migration

Barrier synchronization
registers (BSR)

Active migration LPAR must not
use BSR.

Only active migration

Large pages

Active mobile LPAR cannot use
large pages. Inactive LPARs
can use large pages.

Only active migration

Storage pools

Not supported

Active and inactive migrations

Logical Volume VTDs

Not supported

Active and inactive migration

SAN

Additional settings must be
confirmed, including reserve

policy

Active and inactive. Must be
vSCSI or NPIV

Internal disks

Not supported

Active and inactive migration

IVE

Supported only of it is part of a
shared Ethernet adapter (SEA)

onaVIO. All clients to use SEA.

Both active and inactive

Other physical adapter

Remove all physical adapters
using DLAR

Active migration. These
adapters are removed with
inactive migration

VLAN Both virtual I/0 servers must Active and inactive migration
access the VLAN used by the
mobile LPAR

LPAR name Must be unique across the Active and inactive migration
source and destination

LPAR state Depends on migration Shut down for inactive and

running for active

HMC communication with
virtual 1/O server

RMC communication is
required between HMC and a
managed service provider.

Only active migration

Inter HMC/SDMC ssh keys

Allows one managed server to
communicate with another
without prompting for a
password

Remote HMC/SDMC

HMC communication with
moving partition

RMC communication is
required between HMC and
LPAR to get memory state

Only active migration

HMC versions

Specifies required version:
HMC Version 7 Release 7.1.0
SP1 or later

Active and inactive migration

Virtual I/0 server as an MSP

At least one VIO on the server
and destination must be used
as an MSP partition

Only valid for active migration

Virtual 1/0 server version

Minimum 2.1.12 or higher
required for on POWER7
Remote migration

Active and inactive migration
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Consideration Requirements Valid for

Type of LPAR Only AIX and Linux. Virtual I/O | Active and inactive migration
server and IBM i servers cannot
be migrated. Ensure that the

version supports the hardware.

3.1.3 Inactive migration

Before performing an inactive migration, check that the partition is shut down. Inactive
migration does not need a mover service partition. Check that you meet the requirements that
are specified in Table 3-2 on page 66. Notice that inactive migration requires fewer
prerequisites than active migration. Refer to 6.3.1, “Inactive migration from POWERS6 to
POWER?7 using HMC and SDMC” on page 210 where an example of inactive migration is
performed.

3.1.4 Active migration

Active migration is performed with running clients. A Mover Service Partition, which can be
any virtual 1/0O server on both the source and destination system, is required to keep the
services available. The SDMC/HMC copies the physical memory to the destination server.

LPM keeps the applications running. Regardiess of the size of the memory that is used by the
partition, the services are not interrupted, the I/O continues accessing the disk, and network
connections keep transferring data. The IBM PowerVM Live Partition Mobility, SG24-7460,
publication lists the following memory states and the migration sequence. LPAR active run
time states that are copied to the destination server include the following information:

» Partition’s memory
Hardware page table (HPT)
Processor state

Virtual adapter state
Non-volatile RAM (NVRAM)
Time of day (ToD)

Partition configuration

State of each resource

vVVvyYvYyVvYyYvYyYYyvyYy

The mover service partitions on the source and destination, under the control of the
SDMC/HMC, move these states between the two systems. See the flow indicators in
Figure 3-1 on page 69.

For active partition migration, the transfer of the partition state follows this path:

From the mobile partition to the source system’s hypervisor

From the source system’s hypervisor to the source mover service partition

From the source mover service partition to the destination mover service partition

From the destination mover service partition to the destination system’s hypervisor
From the destination system’s hypervisor to the partition shell on the destination system

oo~
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Figure 3-1 Active migration partition state transfer path

We show migration scenarios in 6.3, “Live Partition Mobility (LPM) using the HMC and SDMC”
on page 210 and in 6.4, “Active migration example” on page 214.

3.2 WPAR

The IBM PowerVM offering extends the virtualization further to include software virtualization.
This function is called Workload Partition (WPAR). A logical partition (LPAR) is a
hardware-based partitioning feature that allows you to create multiple independent operating
system environments, which are called LPARs. Each LPAR can run a version of either AlX,
Linux, or IBM i. A WPAR is built within an AlX partition. Therefore, WPARs are
software-created, virtualized operating system environments within a single instance of the
AIX operating system.

WPAR: The concept of a WPAR was introduced in AIX 6.1.

Each WPAR is seen as a separate operating system that is independent of any other WPAR
within the same LPAR. We differentiate between a WPAR and an LPAR by referring to the
LPAR in which a WPAR operates as the Global Environment, because the LPAR has a global
view of all resources, and the WPARs are created within the LPAR. Each WPAR hosts
applications that are invisible to other WPARs within the same Global Environment. The
Global Environment is an AIX LPAR. We suggest that you do not use the LPAR to host
applications while it hosts WPARs.

You define a hypervisor profile in the Global Environment. Devices are attached to the Global
Environment with hardware resources. You can see the global/LPAR in the system partition
list on the HMC or Virtual Server on the SDMC. You cannot see a WPAR on the HMC/SDMC.

The Global Environment has full control of the WPARs. But the WPARs cannot view the global
WPARSs on the same LPAR and cannot overlap. One WPAR is not aware of any other WPAR
in the same AlIX Global Environment. Only by using standard TCP/IP can two or more WPARs
communicate; although, the actual communication is a loopback.

We describe the level of granularity by using the following hierarchy:

» Managed server: This server is a Power System. In our environment, it is an IBM
POWER?.

» An LPAR: Within a managed server, you create one or more LPARs. Each partition is
capable of running its own operating system space. The operating system version might
differ per LPAR, which is called the Global Environment.
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» A WPAR: Inside a single running copy of AIX, you can create partitions (WPARs). These
partitions have the same characteristics as an independent LPAR. All WPARs must be on
the same operating system level as the global LPAR. Detached/rootvg WPARS have a
separate /usr and /opt, and can have software installed in them that is not part of the LPAR
(Global Environment).

An LPAR can be created on an IBM Power server starting from POWER4 and later. A WPAR
does not depend on the hardware. It is a software virtualization feature. The minimum
operating system requirement is AlX Version 6.1 or later. Thus, if you can install AIX Version
6.1 on a Power server, you can set up a WPAR.

An application sees a WPAR as an LPAR, and the WPAR still has the following characteristics

displayed in LPARs:

» Private execution environments

» Isolation from other processes outside the WPAR

» Dedicated network addresses and filesystems

» Interprocess communication that is restricted to processes executing only in the same
Workload Partition

Because a system WPAR can be viewed as an independent operating system environment,
consider separating the WPAR system administrator from the Global system administrator.

3.2.1 Types of WPARs

70

This section describes the kinds of WPARs.

System WPAR
A System WPAR has the following characteristics:

» A System WPAR is a flexible, complete copy of an AIX instance.
» It has a mixture of shared and dedicated file systems.

» Each system WPAR has separate init processes, daemons, users, resources, file systems,
user IDs, process IDs, and network addresses. Applications and interprocess
communication (IPC) are restricted to processes running in the same workload partition.

» Can be attached or detached WPARSs:

— Attached System WPARs have shared /opt and /usr with the Global Environment.
— Detached System WPARs have dedicated /opt and /usr as the Global Environment.

Application WPAR

An Application WPAR is a process-based workload environment. It starts when a process is
called and stops when the process terminates. The Application WPAR cannot be detached
from the Global Environment. Applications in workload partitions are isolated in terms of
process and signal, and they can be isolated in the file system space.

An Application WPAR has the process isolation that a System WPAR provides, except that it
shares file system namespace with the Global Environment and any other Application WPAR
that is defined in the system. Other than the application itself, a typical Application WPAR
runs an additional lightweight init process in the WPAR.

Figure 3-2 on page 71 shows a diagram that was adapted from the Exploiting IBM AIX
Workload Partitions, SG24-7955, publication. Refer to this publication for more information
about WPARs.
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Figure 3-2 Three WPARs within an LPAR

WPARs have improved since AIX 6.1. Most of the improvements, as well as detailed
information, are discussed in Exploiting IBM AIX Workload Partitions, SG24-7955. Table 3-3
summarizes the improvements since WPARs in AIX 6.1.

Table 3-3 WPAR improvements with the AIX 6.1 and later operating systems

AIX version

WPAR improvement

AIX 6.1 Base Level (GA)

» Initial support, including mobility using synchronous
checkpoint/restart
» First WPAR manager release

AIX 6.1 TL1 » Network File System (NFS) support for WPAR
AlIX 6.1 TL2 » Asynchronous mobility
» Per-WPAR routing
» Name-mapped network interfaces
» Network Installation Management (NIM) support for WPAR
AlIX 6.1 TL3 » Storage disk devices support
AIX 6.1 TL4 » rootvg WPAR
» SAN mobility
» WPAR manager integration with IBM Systems Director
» VxFS support
AIX 6.1 TL5 » WPAR Error Logging Framework (RAS)
AlIX 6.1 TL6 » Virtual SCSI (vSCSI) disk support

» WPAR migration to AIX 7.1
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AIX version WPAR improvement

AIX 7.1 Base Level (GA) » Everything that is supported in AIX 6.1, plus Fiber Channel
(FC) adapter support, Versioned WPARs running AIX 5.2, and
Trusted Kernel extension support

Advantages of WPARs over LPARs
WPARSs have the following advantages over LPARs:

» WPARs are much simpler to manage, and they can actually be created from the AIX
command line or through SMIT unlike the LPARs.

» Itis a requirement to install patches and technology upgrades to every LPAR. Each LPAR
requires its own archiving strategy and disaster recovery strategy. However, this
requirement is not the same with a WPAR, because it is part of a single LPAR.

» As many as 8,000 WPARs can be created in a single LPAR, which means that 8,000
applications can run in an isolated environment.

Rather than a replacement for LPARs, WPARs are a complement to LPARs. WPARs allow you
to further virtualize application workloads through operating system virtualization. WPARs
allow new applications to be deployed much more quickly, which is an important feature.

3.2.2 Creating a WPAR

In this section, we show an example of creating, starting, and stopping a WPAR, as shown in
Example 3-1. Creating this WPAR took one minute and 15 seconds. Example 3-1 only shows
the beginning and ending output lines of the WPAR creation process.

For further WPAR administration and management, refer to Chapter 4 of Exploiting IBM AIX
Workload Partitions, SG24-7955.

Example 3-1 Creating a WPAR on a global called rflpar20

# uname -a
AIX rflpar20 1 6 OOEE14614C00
# mkwpar -n wpartestl -N address=172.16.21.61 netmask=255.255.252.0
mkwpar: Creating file systems...
/
/home
/opt
/proc
/tmp
Jusr
/var
Mounting all workload partition file systems.
./usr
./1ib
./admin
./admin/tmp
./audit
./dev
./etc
./etc/check_config.files
./etc/consdef
./etc/cronlog.conf
./etc/csh.cshrc

X X X X X X X X X X X
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A few lines were skipped

rsct.core.hostrm 3.1.0.1 ROOT COMMIT SUCCESS
rsct.core.microsensor 3.1.0.1 ROOT COMMIT SUCCESS
syncroot: Processing root part installation status.

syncroot: Installp root packages are currently synchronized.

syncroot: RPM root packages are currently synchronized.

syncroot: Root part is currently synchronized.

syncroot: Returns Status = SUCCESS

Workload partition wpartestl created successfully.

mkwpar: 0960-390 To start the workload partition, execute the following as root:
startwpar [-v] wpartestl

#

After creating the WPAR, you can see it and start it, as shown in Example 3-2.

Example 3-2 Listing and starting the WPAR

# lswpar

Name State Type Hostname Directory RootVG WPAR
wpartestl D S wpartestl /wpars/wpartestl no

#

#

#

# startwpar wpartestl

Starting workload partition wpartestl.

Mounting all workload partition file systems.

Loading workload partition.

Exporting workload partition devices.

Starting workload partition subsystem cor wpartestl.

0513-059 The cor wpartestl Subsystem has been started. Subsystem PID is 6553710.
Verifying workload partition startup.

#

#

# lswpar

Name State Type Hostname Directory RootVG WPAR
wpartestl A S wpartestl /wpars/wpartestl no

Because a WPAR behaves like a normal LPAR, we can access it, as shown in Example 3-3.

Example 3-3 Accessing a WPAR using telnet

# telnet 172.16.21.61
Trying...

Connected to 172.16.21.61.
Escape character is '~]'.

telnet (wpartestl)
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AIX Version 6
Copyright IBM Corporation, 1982, 2010.
login:

In Example 3-4, we show a few AIX commands that have executed within the WPAR.

Example 3-4 Executing AIX commands within a WPAR

AIX Version 6
Copyright IBM Corporation, 1982, 2010.

login: root
Khhkhkhkhhhhddhhhh bk hhhhdddhhrd b hhhhdddhhhhhhhhhhddhdhhhhhhhhhrddddhhrrhhhhhddhdhddsx

*

Welcome to AIX Version 6.1!

Please see the README file in /usr/l1pp/bos for information pertinent to
this release of the AIX Operating System.

* % X X X X X X
L I T N B

R R Rk R R Rk R R R ok R Rk R R Rk Rk Rk R Rk Rk Rk R R R R R R R R R Rk Rk kR R R R R R Rk R

# hostname
wpartestl
# ifconfig -a
enQ:
flags=1e080863,480<UP,BROADCAST ,NOTRAILERS ,RUNNING, SIMPLEX ,MULTICAST,GROUPRT,64BIT
,CHECKSUM_OFFLOAD(ACTIVE) ,CHAIN>

inet 172.16.21.61 netmask Oxfffffc00 broadcast 172.16.23.255

tcp_sendspace 262144 tcp_recvspace 262144 rfcl323 1

100:
flags=e08084b,c0<UP,BROADCAST, LOOPBACK,RUNNING,SIMPLEX,MULTICAST,GROUPRT,64BIT,LAR
GESEND,CHAIN>
inet 127.0.0.1 netmask 0xff000000 broadcast 127.255.255.255
inet6 ::1%1/0
tcp_sendspace 131072 tcp_recvspace 131072 rfcl323 1
# df
Filesystem 512-blocks Free %Used Tused %Iused Mounted on
Global 196608 138576  30% 1845 11% /
Global 65536 63808 3% 5 1% /home
Global 884736 555544  38% 8394 11% /opt
Global - - - - - /proc
Global 196608 193376 2% 10 1% /tmp
Global 5505024 1535416 73% 41390 18% /usr
Global 262144 110016  59% 2797 19% /var
# exit

Connection closed.

In Example 3-5, we stop and remove the WPAR.

Example 3-5 Stopping and removing a WPAR

# stop wpar wpartestl
ksh: wpar: Specify a process identifier or a %job number.
# stopwpar wpartestl
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Stopping workload partition wpartestl.

Stopping workload partition subsystem cor_wpartestl.

0513-044 The cor_wpartestl Subsystem was requested to stop.

stopwpar: 0960-261 Waiting up to 600 seconds for workload partition to halt.
Shutting down all workload partition processes.

wio0 Defined

Unmounting all workload partition file systems.

# rmwpar wpartestl

rmwpar: Removing file system /wpars/wpartestl/var.
rmlv: Logical volume fs1v03 is removed.

rmwpar: Removing file system /wpars/wpartestl/usr.
rmwpar: Removing file system /wpars/wpartestl/tmp.
rmlv: Logical volume fslv02 is removed.

rmwpar: Removing file system /wpars/wpartestl/proc.
rmwpar: Removing file system /wpars/wpartestl/opt.
rmwpar: Removing file system /wpars/wpartestl/home.
rmlv: Logical volume fslv0l is removed.

rmwpar: Removing file system /wpars/wpartestl.
rmlv: Logical volume fslv00 is removed.

3.2.3 Live Application Mobility (LPM)

WPARSs also have the capability to be actively relocated (or migrated) from one AIX LPAR to
another AIX LPAR. This process is called Live Application Mobility. Live Application Mobility
refers to the ability to relocate a WPAR from one Global AlX LPAR to another Global AIX
LPAR. It uses checkpoint/restart capabilities that allow the WPAR to hold the application
state. The Global LPAR can be on the same server or a separate server, which shows the
flexibility and portability of a WPAR. Live Application Mobility is an operating system feature
and independent of the hardware. Because a WPAR resides over an LPAR, migrating the
LPAR to a separate server using LPM also migrates the WPARs within the LPAR. The WPAR
has three ways of migrating:

» Explicit migration of a WPAR to a separate LPAR (Global Environment) within the same
server

» Explicit migration of a WPAR to a separate LPAR
» Implicit migration of a WPAR due to the Global Environment migration using LPM. In this
case, the WPAR remains part of the same LPAR.

Any hardware that can run AIX 6.1 is supported for Live Application Mobility. That is, you can
migrate a WPAR from a Global Environment running on a POWERS5 server to a Global
Environment running on a POWERY7 server and vice versa. LPM is a POWER6 and POWER7
feature.

Mobility can be inactive or active. In an inactive migration, a WPAR has to be shut down. In an
active migration, the WPAR is migrated while the applications are active.

Explicit mobility can be performed in one of two ways

You can perform explicit mobility by using either an NFS-mounted WPAR migration or a
rootvg WPAR:

» NFS-mounted WPAR migration

The relocation of a WPAR involves moving its executable code from a source LPAR to a
destination LPAR while keeping application data on a common Network File System (NFS)
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that is visible and accessible to both the source and destination LPARs. AIX operating
system binaries can be stored in file systems that are local to the hosting LPAR.

Figure 3-3 shows an NFS-mounted WPAR migration.

Mode_A (Source partition) Mode B (Destination partition)
|_ ________ I
SAN ! i
[% disks ,  WPART
~ -
i ~.__ Migrationpath __--".*"
NFS clients mount -~
[var tmp, fhome ”
and the application L
filesystems of the
WPAR on the
global environment -
‘A
latc/exports MNode_C (MFS server)
WEARTS
MPAR1fvar
MPAR1mMp
MPAR1/home
Other application file systems

Figure 3-3 NFS-mounted WPAR migration

The setup that is shown in Figure 3-3 consists of two LPARs, NODE_A and NODE_B, and
NODE_C. NODE_A is the source LPAR, which hosts WPAR1. Node_B is the destination
LPAR to which WPAR1 will be migrated. Node_C is an NFS server that is required to
support workload partition mobility. Before creating WPAR1, create its file systems (/,
/var, /tmp, /home, and the application file systems) on the NFS server. These file systems
are exported to Node_A, Node_B, and WPAR1. While creating WPARH1, its file systems
are mounted on Node_A and WPAR1. When WPAR1 migrates from Node_A to Node_B,
its file systems are mounted on Node_B and unmounted from Node_A. In this way, the
WPAR migration has to rely on common NFS file systems that are hosted on a separate
NFS server.

However, the drawback of this setup is that certain applications might not support data
access over NFS. Also, to eliminate the need of NFS services, the concept of “rootvg
WPAR” was introduced.
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» rootvg WPAR

In Figure 3-4, SAN disks are allocated to both Node A and Node B. The disks are shared
across both nodes. The SAN storage disks are assigned to the System WPARs while
creating the WPAR itself. The root file systems (/, /usr, /opt, /home, /tmp and /var file
systems) of the WPAR are created on the storage disks that are assigned to the WPAR.

> WPAR manager -
|
Node A . Node B |
WEAR1 E-JQPAH1--
ne8d - 8BBE |

~-.___ Migrationpath __-- |

YT

Figure 3-4 SAN-based WPAR mobility

WPAR1 is assigned the disks from the SAN subsystem, and these disks are also seen by
Node B. Here, the migration can be done from NODE A to NODE B without needing NFS
services. This kind of setup has been supported since AlX 6.1 TL4.

WPAR Manager: WPAR migration requires the use of WPAR Manager, which is a plug-in
to the IBM Systems Director and the SDMC.

3.3 Partition hibernation

POWER? provides another virtualization feature: hibernation or suspend/resume. With LPM,
the memory state is transferred from one server hypervisor to another server hypervisor.
Hibernation takes the memory state and stores it on a non-volatile storage device, which
provides the ability to suspend a running partition and restart it at a later stage. On resume,
the hypervisor reads the memory structures from a virtual 1/0 server back into the partition so
that all applications that were running can continue where they left off. Resuming a partition is
not limited to a single server. You can suspend a partition on one server, move it with inactive
partition mobility, and resume it on another server.
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For example, you suspend a data warehouse partition on a Power 795 to run payroll. The
payroll runs longer than expected and you need the data warehouse server up and running.
You can migrate the suspended data warehouse partition to a Power 780, and resume it
there.

You might suspend a partition for the following reasons:

» Long running applications. The batch runs can be suspended during online periods and
resumed at the end of the day.

» Disruptive firmware upgrades. Remember, updates are not disruptive.

» Disruptive hardware maintenance. CEC Hot Add Repair Maintenance (CHARM) allows
certain hot hardware maintenance.

» LPARs use IVE and physical adapters that cannot be migrated due to LPM prerequisites,
or if you do not have a server with spare capacity to which to migrate.
Previously, you stopped the process and started over.

Consider these factors before implementing partition hibernation:

» HMC Version 7 Release 7.3

» POWER?7 server

» The partition can be running on either POWER6 or POWER7 mode

» Set up the partition as suspendible

» AIX 7.1 SP1and AIX 6.1 TL6 SP1. Linux and IBM System i are not supported.
» PowerVM Virtual I/O Server 2.2.0

» Storage pools (used to save the partition state)

» No huge pages

» The virtual I/O server cannot be suspended, but it can be restarted while clients are
suspended, because the memory states are on non-volatile storage.

Active Memory Sharing: If used with Active Memory Sharing (AMS), plan for a paging
device that is larger than the AMS memory storage pool. The suspend resume uses the
same paging devices that are used for AMS, which is also used for hibernation.

To configure partition hibernation, use the following steps:

1. Confirm that your server is capable of suspend and resume. On the HMC, select System
Management — Servers. Select the server you want. Click Properties — Capabilities.
See Figure 3-5 on page 79.
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General | Processors | Memory | I/O | Migration gg:‘a?';::?:rs Capabilities | Advanced
ﬂalﬂllnr B Value

Huge Page Capable True -
Barrier Synchronization Register (BSR) Capable True
Service Processor Failover Capable True
Shared Ethermet Adapter Failover Capable True
Redundant Error Path Reporting Capable Trus
GX Plus Capable True
Hardware Discovery Capable True
Active Partition Mobility Capable True
Inactive Partition Mobility Capable True
Partition Processor Compatibility Mode Capable True
Partition Availability Priority Capable True
Electronic Error Reporting Capable True
Active Partition Processor Shanng Capable True
Firmware Power Saver Capable True
Hardware Power Saver Capable True
Virtual Switch Capable True
Virtual Fibre Channel Capable True
i i True
Partition Suspend Capable True

| Partition Remote Restart Capable False ||

IE] Cancel || Help

Figure 3-5 System capabilities for suspend resume

2. Make sure that the LPAR is suspend-capable. Select LPAR — Properties. See
Figure 3-6.

General ] Hardware | Virtual Adapters | Settings | Other

Mame: +Elnar2

1D 4

Environment: ALX or Linusx

Stata: Rurining

Attention LED: Off

Resource configuration: Configurad

OS5 version: AlX 7.1 7100-00-01-1037
Currant profile: DefaultProhle

System: S179-MHB™ 109AF5P

: allow this partition to be suspendad,

ok Canesl || Help
& Interret §p v Hioow -

Figure 3-6 Suspend and resume option for the LPAR

Suspend and resume is a dynamic feature, and it can be enabled or disabled on a running
partition. After you confirm the system capability and LPAR ability to be suspended, you need
to configure the storage pools on one or more virtual I/O servers. IBM PowerVM Virtualization
Managing and Monitoring, SG24-7590, explains this concept in detail with examples.
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3.4 IBM SystemMirror PowerHA

PowerHA provides a highly available cluster environment that enhances business continuity.
PowerHA provides an infrastructure that enables mission-critical resources to remain
available in case of failures. It also allows the quick recovery of an application to another
server if one or more servers fail.

Several factors make PowerHA a beneficial utility:

» PowerHA is a mature cluster technology (was the High Availability Cluster
Multi-Processing (HACMP™) technology since 1992)

» It can be deployed on standard hardware. If the hardware supports the required version of
AIX, IBM i, or Linux, PowerHA can be installed.

» PowerHA allows you to change many configurations without having to shut down the
cluster, thus eliminating planned downtime. This concept is known as Dynamic Automatic
Reconfiguration (DARE). PowerHA is flexible.

» PowerHA complements virtualization technologies, including Capacity on Demand (CoD),
WPAR, and LPM. These technologies are introduced and documented throughout this
publication.

» PowerHA monitors the resources within its control. In the failure of any resource, PowerHA
takes an appropriate action to either restart the resource or move the resource to another
node in the cluster. Another node is typically on a separate server. Node failure,
application failure, and component failures are monitored by PowerHA.

3.4.1 Comparing PowerHA with other high-availability solutions

80

We provide a technical comparison between PowerHA and other high-availability solutions.

PowerHA with fault-tolerant systems

Fault-tolerant systems are costly and use specialized hardware and software. PowerHA uses
standard hardware and software. PowerHA can be deployed on a system that possesses
RAS features, such as the Power 795 and 780.
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Figure 3-7 shows the cost and benefit of the available technologies.

A

Fault tolerance (duplexed components)

High availahility (cluster with fallover)

Increasing cost

Data integrity and availability

Reliable hardware

Reliable software

Increasing availability

Figure 3-7 Cost/benefit graph of high-availability technologies

PowerHA is also compared with software-based clusters

It is not our intention to compare PowerHA with software clusters. PowerHA provides a
platform for both software-capable clustering and applications that do not have clustering
capability to be highly available. Most cluster software takes advantage of the PowerHA
infrastructure.

For example, if you have an application, which was developed in-house and does not have
clustering capabilities, and the application is critical, you can identify the components of the
application. Create a start script, stop script, and a script to monitor the state of the
application as you normally do on a single system. Integrate the application into PowerHA,
and you have an in-house-developed high-availability solution.

Choosing the type of cluster affects how you will set up the resource groups.

Planning for PowerHA

Planning and design form the basis of reliable environments. Chapter 4, “Planning for
virtualization and RAS in POWER7 high-end servers” on page 99 discusses how to eliminate
single points of failures (SPOFs). The chapter covers most of the planning requirements for
PowerHA.

Consider these factors:

Nodes Names and number of nodes. Refer to the Cluster Aware AlX (CAA)
documentation regarding node names. Note that the naming
convention affects the names that are used when creating the
PowerHA cluster.

Networks Multicast IP address, number of interfaces, supported/unsupported
networks, and IPv6.

SAN PowerHA recommends multipathing.

CAA Cluster repository for the CAA. We discuss CAA in 3.6, “Cluster Aware

AlIX (CAA)” on page 87. Notice that the cluster repository does not
support Logical Volume Manager (LVM) Mirroring.
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LVM Mirroring for volume groups.

Resource group File system, logical volumes, volume groups, and network and
application servers under the control of PowerHA.

Cluster type Mutual failover, standby, one-sided takeover, mutual takeover, and
multi-tiered applications (both nodes active).

Resource groups contain the resources that PowerHA keeps highly available.

PowerHA management and configuration

You can use either the System Management Interface Tool (Smitty), command line, or a
plug-in to IBM Systems Director. From our experiences, we recommend IBM Systems
Director and Smitty. PowerHA 7.1 has a method that disables certain smitty commands, such
as chfs, chlv, and chgrp. You can overwrite this feature, but we do not advise that you do.

The PowerHA 7.1 SMIT menu differs slightly from PowerHA 6.1 and prior versions. A list of
these changes is included in the IBM PowerHA SystemMirror 7.1 for AIX, SG24-7845,
publication.

3.4.2 PowerHA 7.1, AIX, and PowerVM

PowerHA 7.1 introduces many improvements from PowerHA 6.1 and prior versions. Most of
the improvements come from changes and improvements to the base AlX operating system.
AlX Version 7 is enhanced to be able to maintain a few nodes using CAA capabilities. CAA is
introduced in 3.6, “Cluster Aware AIX (CAA)” on page 87. Most of the PowerHA monitoring
infrastructure is part of the base operating system. For earlier versions of AIX to take
advantage of PowerHA 7.1, CAA is included in AIX 6.1 TL6. CAA requires Reliable Scalable
Cluster Technology (RSCT) 3.1.

PowerHA classically has subnet requirements and needs a number of interfaces, because
PowerHA monitors failures and moves IP addresses to a surviving interface prior to moving to
the next node. AIX provides methods of monitoring the network adapter using EtherChannel,
which is implemented either as link aggregation or a network interface backup. The use of
EtherChannel eliminates the need for configuring multiple interfaces because this
requirement is taken care of by implementing EtherChannel.

The virtual I/O server provides a method of creating a Shared Ethernet Adapter Failover (SEA
Failover), which allows the virtual I/0O server to provide required redundancy. An example of
an SEA configuration is shown in 6.5.3, “NIB and SEA failover configuration” on page 221. An
SEA configuration also removes the need to create multiple interfaces in the PowerHA
configuration.

Refer to the IBM PowerHA SystemMirror 7.1 for AIX, SG24-7845, and PowerHA for AIX
Cookbook, SG24-7739, publications to get started with PowerHA or to migrate to
PowerHA 7.1.

3.5 IBM Power Flex

82

Power Flex was introduced with POWER7 and is a multi-system Power 795 infrastructure
offering from IBM. It provides a highly available and flexible IT environment to support
large-scale server consolidation and an enterprise’s most demanding business resiliency
objectives. Power Flex is designed to enable you to more easily use your purchased
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processor and memory activations across a pool of 2 - 4 Power 795 systems. This flexibility
leads to the increased utilization of the resources and to enhanced application availability.

3.5.1 Power Flex Overview: RPQ 8A1830

Power Flex has these highlights:

Supports multi-system infrastructure support for active-active availability
Allocates and rebalances processor and memory resources

Uses LPM for flexible workload movement

Delivers seamless growth with Capacity on Demand (CoD)

Includes On/Off processor days for extra capacity

vyvyyvyyvyy

Power 795 servers in a Power Flex environment are allowed to share large portions of their
virtual processor and memory resources to provide capacity where it is most needed and to
best support application availability during occasional planned system maintenance activity.

Power Flex consists of two to four Power 795 systems, each with four or more 4.0 GHz or 4.25
GHz processor books, and 50% or more permanent processor and memory activations to
support its applications. Capacity higher that 25% on these systems can be used as a Flex
Capacity Upgrade on Demand resource and rebalanced to and from another Power 795
system in the same Power Flex pool of systems, up to twelve times per year.

Power Flex enablement has these prerequisites:

» All servers within a Power Flex capacity pool must have equivalent IBM hardware
maintenance status.

» Each feature code 4700 processor book installed must include enough feature code 4713s
(core activation feature) so that a minimum of 50% of the total number of processor cores
that are configured on the server are activated. For example, you can have 16 x feature
code 4713 (1-core feature) for each feature code 4700 processor book, or 8 x feature code
4713 for each feature code 4700, if TurboCore mode (feature code 9982) is specified.

» The total number of RPQ 8A1830 that is installed on the server must equal the total
number of feature code 4700 processor books installed.

» The Power Flex attachment and supplement must be signed and returned to enable the
960 On/Off processor credit days per book and to allow the rebalancing of resources on
the system to which RPQ 8A1830 applies.

A summary of the Power Flex details are shown in Figure 3-8 on page 84.
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Power Flex details

2 x 64/128-way
- 2 to 4 Power 795 systems in a capacity pool M@?&Qﬁ[@
- Eachsystem purchased with 4+ 4.0/4.25GHz processor books
—  50% minimum activations (30% of available corez) per =ystem .
G4c g4z |
- Poweryl and Electronic Service Agent are prerequisites inactive inactive
—  Allzystems in a pool must have equivalent IBM hardware maintenance PSR 4 - .
status
gic Gac
—  Software licensed by core or S/N and ite SWHA must have at leazgt a Active Active
minimum licenze on ach maching on which the software will run |
F-

= Inactive resources on one system may be activated upon
request to support periodic maintenance on another system in
the capacity pool (up to 4 times per year) 2 X 32!‘54-‘%’&3’

- Activation / De-activation key provided via Co} Project Office to s[:%bls MQQQI\%

capacity on one system whils another iz being maintained

= Virtual processor and memory capacity (activations) may be

simply re-balanced (up to 12 times per year ) 32c 32c
inactive inactive
- Activation / De-activation keys provided via Col) Project Office -
— -m
= Included On/Off Processor Days provide utility computing for gl .
short term projects, workload spikes or immediate capacity C‘;':c C:IC=
— 5980 davs included per book [E—

Figure 3-8 Power Flex details

3.5.2 Power Flex usage options

84

PowerFlex options are designed to allow your multi-system virtualization infrastructure to
provide a highly available and flexible IBM Power Systems IT environment.

Maintaining application availability

Flex Capacity Upgrade on Demand, working in conjunction with PowerVM Live Partition
Mobility, can help clients maintain application availability more affordably during planned
maintenance activities on a Power Flex system. Up to four times per year, a client can request
to temporarily activate inactive resources on one Power Flex system to support the planned
maintenance activities on another Power Flex system. While virtual processor and memory
resources are not being used on a system that is being maintained, they can be used on
another system for productive use without having to first be deactivated on the system being
maintained.

Any resources activated as part of an advanced planning event are to be deactivated within
seven days.

Important: Advanced planning event capacity (key) requests to the Power CoD project
office require a minimum of two business days to ensure the receipt of the activation and
deactivation codes for a system, prior to commencing planned maintenance activities.
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Workload rebalancing with Power Flex Capacity Upgrade on Demand
Flex Capacity Upgrade on Demand (CUoD) processor and memory activations on a Power
Flex system can be temporarily rebalanced to be allowed to execute on another installed
Power Flex system within the same enterprise and country. Each Power 795’s Flex CUoD
resources are the processor and memory activations above 25% of its total capacity. These
resources can be rebalanced up to 12 times per year to execute on another Power Flex
system in the same pool to support changing capacity requirements.

Unique to a Power Flex environment, rebalancing capacity can be activated on a target
system prior to the capacity being deactivated on its donor system to better facilitate any
transition of applications from one system to another system. While resources on one system
are activated, corresponding resources are to be deactivated in the donating system within
seven days.

Rebalanced processor activation resources are not permanently moved to another system.
They are temporarily allowed to execute on systems within a Power Flex capacity pool, yet
they are retained on an initial system for inventory and maintenance purposes. Power Flex
merely allows clients to make use of these CUoD resources on more than a single system.
Any rebalanced activations are to be reconciled with inventory records in the event that the
system is upgraded or sold and must be returned to the original system upon any lease
termination. See Figure 3-9 on page 86 for an example of Power Flex in action.

Important: Requests for Flex Capacity Upgrade on Demand activation/deactivation keys
are initiated via e-mail to the Power CoD project office (pcod @ us.ibm.com) at least two
business days in advance of rebalancing activity.

Utility computing via On/Off processor days

Each Power Flex system ships with a quantity of included On/Off Capacity on Demand
processor days (approximately 60 days of the inactive resources on each purchased Power
Flex 64/128-core system, or 960 days per 32-core processor book). These On/Off processor
days are enabled via the normal Capacity on Demand resource enablement process and
contracts. The On/Off days are credited to the client’s account upon completion of initial CoD
and Power Flex contracts. They can be used at a client’s discretion to provide utility
computing for short-term projects, workload spikes, or in the event of an immediate
maintenance activity where an advanced planning event or rebalancing request has not been
requested.
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Power Flex in action

System A System B Sy=atem A System B
Ir':::i-.-'s Ir':::i-.-'s
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Maintenance flainteined
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System A System B \ System A System B
Resource
Re-balancing

Higher availability and increased flexibility

Figure 3-9 Depicts Power Flex in action

IBM Capacity on Demand offerings

The On/Off Capacity on Demand processor days that are included with Power Flex are
separate from the IBM Capacity on Demand (CoD) offerings. With the IBM CoD offerings, you
can dynamically activate one or more resources on your POWER?7 server as your business
activity peaks dictate. You can activate inactive processor cores or memory units that are
already installed on your server on a temporary and permanent basis. Inactive processor
cores and inactive memory units are resources that are installed as part of your server, but
they are not available for use until you activate them.

Table 3-4 provides a brief description of each CoD offering. For additional information, review
the Power Systems Capacity on Demand document:

https://publib.boulder.ibm.com/infocenter/powersys/v3rim5/topic/p7ha2/p7ha2.pdf
Or, consult your IBM sales representative or IBM Business Partner.

Table 3-4 CoD offerings from IBM

CoD offering Description

Capacity Upgrade on Demand Permanently activate inactive processor cores and memory units
by purchasing an activation feature and entering the provided
activation code.

Trial Capacity on Demand Evaluate the use of inactive processor cores, memory, or both, at
no charge using Trial CoD. After it is started, the trial period is
available for 30 power-on days.
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CoD offering Description

On/Off Capacity on Demand Activate processor cores or memory units for a number of days by
using the HMC to activate resources on a temporary basis.

Utility Capacity on Demand Used when you have unpredictable, short workload spikes.
Automatically provides additional processor capacity on a
temporary basis within the shared processor pool. Use is
measured in processor minute increments and is reported at the
Utility CoD website.

Capacity BackUp Used to provide an off-site, disaster recovery server using On/Off
CoD capabilities. The offering has a minimum set of active
processor cores that can be used for any workload and a large
number of inactive processor cores that can be activated using
On/Off CoD in the event of a disaster. A specified number of
no-charge On/Off CoD processor days are provided with Capacity
BackUp.

3.6 Cluster Aware AIX (CAA)

Cluster Aware AIX (CAA) services and tools are among the most important new features in
AIX 7.1. AIX 7.1 is the first AIX release to provide for built-in clustering. The latest editions of
PowerHA SystemMirror and PowerVM are designed to exploit the CAA cluster infrastructure
to facilitate high availability and advanced virtualization capabilities. Administrators are now
able to create a cluster of AIX systems using features of the AIX 7 kernel. IBM introduced the
“built-in” clustering capabilities to AIX OS to simplify the configuration and management of
highly available clusters and high availability. Cluster Aware AIX functionality is primarily
intended to provide a reliable, scalable clustering infrastructure for products, such as
PowerHA SystemMirror and PowerVM. The new AIX clustering capabilities are designed to
offer these benefits:

» Significantly simplify cluster construction, configuration, and maintenance
» Improve availability by reducing the required time to discover failures

» Offer capabilities, such as common device naming for shared devices, to help optimize
administration

» Provide built-in event management and monitoring

» Offer a foundation for future AlX capabilities and the next generation of PowerVM and
PowerHA SystemMirror

AIX 7 runs on our latest generation of Power processor POWER?7 systems, as well as
systems based on POWER4, POWERS5, and POWERSG. Most of the new features of AIX 7 are
available on earlier Power processor-based platforms, but the most capability is delivered on
systems built with the POWER6 and POWER7 processors.

CAA is not designed as a high-availability replacement for PowerHA SystemMirror, but it does
change the way in which AIX integrates with cluster solutions, such as PowerHA (HACMP).
IBM’s mature RSCT technology is still an important element of AlX and PowerHA
configurations. IBM PowerHA now uses components of CAA, instead of RSCT, to handle the
cluster topology, including heartbeats, configuration information, and live notification events.
PowerHA still communicates with RSCT Group Services (grpsvcs replaced by cthags), but
PowerHA has replaced the topsvcs (topology services) function with the new CAA function.
CAA reports the status of the topology to cthags by using Autonomic Health Advisory File
System API (AHAFS) events, which are fed up to cthagsrhosts. Refer to Figure 3-10.
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Figure 3-10 Cluster aware AlX exploiters

IBM Reliable Scalable Cluster Technology (RSCT) is a set of software components that
together provide a comprehensive clustering environment for AIX and Linux. RSCT is the
infrastructure that is used by a variety of IBM products to provide clusters with improved
system availability, scalability, and ease of use. RSCT includes daemons, which are
responsible for monitoring the state of the cluster (for example, a node network adapter,
network interface card (NIC), or network crash) and coordinates the response to these
events. PowerHA is an RSCT-aware client. RSCT is distributed with AIX. The following list
includes the major RSCT components:

»

Resource Monitoring and Control (RMC) subsystem, which is the scalable, reliable
backbone of RSCT. It runs on a single machine or on each node (operating system image)
of a cluster and provides a common abstraction for the resources of the individual system
or the cluster of nodes. You can use RMC for single system monitoring, or for monitoring
nodes in a cluster. In a cluster, however, RMC provides global access to subsystems and
resources throughout the cluster, thus providing a single monitoring/management
infrastructure for clusters. It is also used for dynamic LPAR, sfp, invscout, and so on.

RSCT core resource managers. A resource manager is a software layer between a
resource (a hardware or software entity that provides services to another component) and
RMC. A resource manager maps programmatic abstractions in RMC into the actual calls
and commands of a resource.

RSCT cluster security services provides the security infrastructure that enables RSCT
components to authenticate the identities of other parties.

The Topology Services subsystem provides node/network failure detection in certain
cluster configurations.

The Group Services subsystem provides cross-node/process coordination in certain
cluster configurations.

RSCT Version 3.1 is the first version that supports Cluster Aware AIX (CAA). RSCT 3.1 can
operate without CAA in a “non-CAA” mode.
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You use the non-CAA mode if you use one of the following products:

» PowerHA versions before PowerHA 7.1

» A mixed cluster with PowerHA 7.1 and prior PowerHA versions

» Existing RSCT Peer Domains (RPD) that were created before RSCT 3.1

» A new RPD cluster, when you specify during creation that the system must not use or
create a CAA cluster

Figure 3-11 shows both modes in which RSCT 3.1 can be used (with or without CAA). On the
left diagram, you can see how the non-CAA mode works, which is equal to the older RSCT
versions. The diagram on the right side shows the CAA-based mode. The difference between
these modes is that Topology Services has been replaced with CAA.

RSCT without CAA RSCT with CAA
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Figure 3-11 RSCT 3.1 modes

Important: RSCT 3.1 is available for both AIX 6.1 and AIX 7.1. To use CAA, for RSCT 3.1
on AIX 6.1, you must have TL 6 or later installed.

The use of CAA on AIX 6.1 TL 6 is enabled only for PowerHA 7.1 and not for earlier versions.

3.6.1 Cluster Aware AIX Services

Cluster Aware AIX (CAA) is set of services and tools embedded in AIX to help you manage a

cluster of AIX nodes and help you run cluster software on AIX. CAA services provide these
functions:

» CAA configuration and database

Cluster verification that is performed when the cluster is defined or modified.
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CAA communication

Communication between nodes within the cluster is achieved using multicasting over the
IP-based network and also using storage interface communication through FC and
serial-attached SCSI (SAS) adapters.

CAA monitoring (nodes, networks, and storage):

— All monitors are implemented at low levels of the AIX kernel and are largely insensitive
to system load.

— All communication interfaces are monitored: network and storage.
CAA device-naming services:

— When a cluster is defined or modified, AlX interfaces automatically create a consistent
shared device view.

— When managed by Cluster Aware AlX, device files that are associated with the disks
shared across the nodes in the cluster have a common name across the nodes in the
cluster that have access to the disks.

Global device names, such as cldisk1, refer to the same physical disk from any cluster
node.

CAA cluster-wide event management:

— AIX event infrastructure allows event propagation across the cluster.
— Applications can monitor events from any cluster node.

CAA cluster-wide command distribution:

— Many of the security and storage-related AIX commands are enhanced to support the
operation across the cluster.

— The c1emd command provides a facility to distribute a command to a set of nodes that
are cluster members.

3.6.2 Cluster Aware AlX event infrastructure

AIX event infrastructure for AlX and AIX Clusters, which was introduced in AIX 6.1, provided
an event monitoring framework for monitoring predefined and user-defined events.
Enhancements in AIX 7.1 include support for cluster-wide event notifications for certain
events (for example, network and disk errors) with continuous monitoring and additional
producers. An event is defined as any change of a state or a value that can be detected by the
kernel or a kernel extension at the time that the change occurs. The events that can be

monitored are represented as files in a pseudo file system named the Autonomic Health
Advisor FileSystem (AHAFS). Cluster Aware AIX generates granular storage and network
events that are used by PowerHA to provide for better decision making for high-availability
management.

Four components make up the AlX event infrastructure (refer to Figure 3-12 on page 91):

The kernel extension implementing the pseudo file system
The event consumers that consume the events

The event producers that produce events

The kernel component that serves as an interface between the kernel extension and the
event producers

vVvyyy
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Figure 3-12 AlX event infrastructure components

The Cluster Aware AIX event infrastructure is designed to provide these functions:
» Event framework for monitoring events efficiently and without the need for polling

System events are defined as a change in state or value, which can be detected in the AlX
kernel or kernel extensions as it occurs.

» A pseudo-file system named Autonomic Health Advisor FileSystem (AHAFS):

— The AHAFS kernel extension was first introduced in AIX 6.1 TL 04 (October 2009)
fileset bos.ahafs.

— Further extensions were included in AIX 6.1 TL 06 and AIX 7.

— Loadable kernel extension and root mount of the AHAFS file system, for example:
mount ahafs /aha /aha

— In-memory only file system allocated from a pinned heap.

— Monitoring applications can use standard file system interfaces (for example, open,
write, select, read, close, and so on) to perform monitoring instead of having to use a
special set of APIs.

» Monitor the health, security, and RAS of AIX:

— Events triggered by an event producer must originate from either the kernel or in a
kernel extension.

— Event producers can dynamically register and unregister themselves with the AHAFS
framework.
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— The authorization to monitor specific events is determined by each event producer.

— Detailed information about an event (stack trace, user, and process information) is
provided.

— Control is handed to the AIX event infrastructure at the exact time the event occurs.

The IBM AIX Version 6.1 Differences Guide, SG24-7559 contains detailed information about
Cluster Aware AIX functionality.

3.7 Electronic services and electronic service agent

Electronic services is an IBM support approach, which consists of the Electronic Service
Agent™ (ESA) and the electronic services website, as shown in Figure 3-13. The ESA
automatically monitors and collects hardware problem information and sends this information
to IBM support. It can also collect hardware, software, system configuration, and performance
management information, which might help the IBM support team to assist in diagnosing
problems. IBM electronic services reaches across all IBM systems in all countries and
regions where IBM does business. Electronic services can provide the electronic support
relationship for a single machine environment or a multinational complex of many servers.
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m,—\/‘_'\,_\_ ~7 . PMR goes to IBM Support Center
A, s, S 1
PRSNSSE  TaT Gateway & Internet i&:j In;“" g

Wl | Y S ks

P s

Machine inventory collection and heartheat

on a scheduled transmission -anagem ent

Support reviews client machine
nventory vs. the PMR (starts
problem determination before
caliing chent). Sends S5R as
appropriate.

Inventory
Database

Electronic Services
Web site

Internet

IBM will utilize ESA
information to assist Clients
with questions, deliver
offerings such as

Clients can view ESA inventory, perform
searches, manage all service requests/PMRs
submitted via ESA, voice or Web, view Performance Managemsnt,
Performance Management reports and other = - CUeD and future order
offerings. management.

Figure 3-13 Electronic services overview

Electronic service agent (ESA) is a no-charge software tool that resides on your system to
continuously monitor events and periodically send service information to IBM support on a
user-definable time table. This tool tracks and captures service information, hardware error
logs, and performance information. It automatically reports hardware error information to IBM
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support as long as the system is under an IBM maintenance agreement or within the IBM
warranty period. Service information reporting and performance information reporting do not
require an IBM maintenance agreement and do not need to be within the IBM warranty period
to be reported. Information that is collected by the ESA application is available to IBM service
support representatives to help them diagnose problems.

Previous ESA products were unique to the platform or operating system on which they were
designed to run. Because the ESA products were unique, each ESA product offered its own
interface to manage and control the ESA and its functions. Because networks can have
separate platforms with separate operating systems, administrators had to learn a separate
interface for each separate platform and operating system in their network. Multiple interfaces
added to the burden of administering the network and reporting problem service information
to IBM support.

ESA now installs on platforms that are running separate operating systems. It offers a
consistent interface to ESA functions, reducing the burden of administering a network with
various platforms and operating systems. ESA is operating system specific. Each operating
system needs its own compatible version of ESA. To access ESA user guides, go to the
electronic services website and select Electronic Service Agent on the left side of the
navigation page. In the contents pane, select Reference Guides — Select a platform. Select
Operating System or Software.

On your POWERY platform, you can have one or more operating systems. No matter how
many partitions are configured, or which operating systems are running, the IBM ESA must
be installed and activated on each partition, operating system, and HMC or SDMC.

ESA: For HMC-controlled or SDMC-controlled environments, ESA must be activated on
the HMC or SDMC for hardware error reporting.

For system inventory reporting, Resource Monitoring and Control (RMC) must be configured
in the partition. Additional activation of ESA on the partitions sends back OS-specific (AIX or
IBM i) and software inventory data.

You configure ESA on AIX 5.3, 6.1, and 7.1 from the command line by entering smit
esa_main and then selecting Configure Electronic Service Agent.

Important: It is important to activate ESA on every platform, partition, and Hardware
Management Console (HMC) or Systems Director Management Console (SDMC) in your
network to get the maximum coverage and utilization of the ESA capabilities.

3.7.1 Benefits of ESA for your IT organization and your Power systems
ESA offers the following electronic services benefits for both your IT organization and
systems:

» No additional charge for systems under warranty or maintenance agreements
» Helps achieve higher availability and shorter downtime

» Automatically contacts IBM support

» Immediately uploads error logs

» Faster diagnosis and time to repair

» Automatically gathers and reports required system information by ESA, thus reducing data
entry errors or the risk of misreading system information
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» Less personnel time providing and gathering information and reporting problems

» Routes calls to the correct resource the first time with the required information to provide
an end-to-end, automated, closed loop support process

» Access to web delivered services, such as viewing ESA information and tracking and
managing reported problems

» Standard install for Power 780 and Power 795 systems

ESA: ESA enablement is a prerequisite for POWER7 systems performing CEC hot node
add, hot node upgrade (memory), hot node repair, or hot GX adapter repair. It is also
required for Power Flex enablement. ESA-enabled systems show improved concurrent
operations results.

3.7.2 Secure connection methods

IBM knows that your security and information privacy are extremely important. No client
business data is ever transmitted to IBM through ESA. We provide several secure
connectivity methods from which you can choose:

» Internet
» VPN
» Dial-up

We provide both proxy and authenticating firewall support when using ESA: security
protocols, including https (SSL and Transport Layer Security (TLS)) and 128-bit encryption
that uses encryption keys, certificates, and tokens. ESA and Call-Home follow the industry
standards for protecting data during network transport by using the TLS protocol. ESA and
Call-Home also protect your Call-Home and IBM support accounts by generating unique
passwords for these accounts. Call-Home uses protected channels, for example, TLS and
VPN, to transfer data from the HMC to IBM support. The channels provide confidentiality and
integrity protection for the data that is sent between the two entities. Figure 3-14 on page 95
shows the various connectivity methods that are available for ESA.
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Figure 3-14 Call home information paths

ESA has no inbound capability. It cannot accept incoming connection attempts. ESA initiates
a connection with IBM support, and then IBM support replies. IBM support never initiates a
connection to the ESA.

IBM provides secure storage for all data that is transmitted using ESA. Your system
information is stored in a secure database behind two firewalls and is accessible by you with a
protected password. The database is accessible only by authorized IBM support
representatives. All access to the database is tracked and logged, and it is certified by the
IBM security policy.

The IBM Power 780 or 795 system has an attached HMC or SDMC, so there are additional
considerations when using ESA. For HMC/SDMC managed environments, ESA must be
activated on the HMC/SDMC for hardware error reporting.

The HMC and the SDMC include their own versions of ESA. ESA on the HMC and SDMC
monitors the system and AlX, IBM i, and Linux partitions for errors, and ESA reports these
errors to IBM. It also collects and reports hardware service information and performance
management information to IBM support. ESA on a partition does not collect hardware
information; it collects other service information, such as software information.

To access the ESA user guide for HMC, go to the electronic services website and select
Electronic Service Agent from the left navigation page. In the contents pane, select
Reference Guides — a platform — Operating System or Software.

To activate the ESA for problem hardware reporting from your HMC, as shown in Figure 3-15
on page 96, perform the following steps:

1. Log in to your HMC interface.
2. Select Guided Setup Wizard.

Chapter 3. Enhancing virtualization and RAS for higher availability =~ 95



3. Select Yes to launch the Call-Home Setup Wizard, as shown in Figure 3-15.
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Figure 3-15 Launching the Call-Home Setup Wizard

Worksheet: A preinstallation configuration worksheet is available to assist you with the
identification of prerequisite information:

https://publib.boulder.ibm.com/infocenter/powersys/v3rim5/index.jsp?topic=/p7ec
g/arecqconfigurethehmc.htm

Figure 3-16 on page 97 shows the welcome page for configuring ESA on your HMC.
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Figure 3-16 Electronic Service Agent welcome pane

You can also review and control whether Call-Home requests can be created for the HMC or a
managed system by choosing Service Management — Connectivity — Enable Electronic
Service Agent.

You can also configure ESA from your SDMC. IBM Electronic Services Support using

Automation and Web Tools, SG24-6323, is an excellent source of information about using
IBM electronic services.
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Planning for virtualization and
RAS in POWER?7 high-end
servers

This chapter provides information about the suggested planning to help you enable your
Power System servers (Power 780 and Power 795) to exploit the RAS and virtualization
features.

In this chapter, we describe the following topics:

Physical environment planning

Hardware planning

CEC Hot Add Repair Maintenance (CHARM)

Software planning

HMC server and partition support limits

Migrating from POWERG6 to POWER7

Technical and Delivery Assessment (TDA)

System Planning Tool (SPT)

General planning guidelines for highly available systems
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4.1 Physical environment planning

In this section, we introduce points to consider before installing the IBM Power Systems
hardware. We introduce important considerations when deploying a reliability, availability, and
serviceability (RAS)-capable server, such as the Power 795 and Power 780. It is not our
intention in this chapter to provide a comprehensive environmental planning guide. We
exclude the site planning and assume that it is already completed. Concepts that are not in
the scope of this book include power and cooling, raised floors, air distribution, shock, and
vibrations.

Insufficient planning can affect the effectiveness of the RAS features of the intended
hardware. You must include the following items in the planning of the environment where the
server will be installed:

v

Site planning

Power distribution units (PDU)
Networks and switches

SANs and SAN switches

vYvyy

4.1.1 Site planning

A site inspection must be performed before a server is installed. After the site inspection, a
floor plan must be updated with a clearly marked location for the server and its expansion
drawers. If the expansion is not considered in the beginning, you might need to move the
machine at a later stage. This move can cause downtime to users unless IBM Live Partition
Mobility (LPM) is used. See 3.1, “Live Partition Mobility (LPM)” on page 64. For example, if
you share a rack between a 780 and other systems, you must plan for up to 16Us in case you
need to expand, even if you only purchased two system enclosures.

When considering a site, include the following factors:

» Floor construction.

» Access routes and entrances.

» Floor space, which also must include working space for future maintenance of the server.
» Distances from the network and SAN switching devices.

» In case continuous operation is required, you must also have another separate site
available if you totally lose this site. This second site must be part of business continuity
and disaster recovery planning.

» Other environmental considerations.

For a comprehensive list of all site planning considerations, consult the hardware pages on
the information center:

https://publib.boulder.ibm.com/infocenter/powersys/v3rim5/index.jsp)
4.1.2 Power and power distribution units (PDUs)
Power and air conditioning form part of system planning. Refer to the handbook for your

system to ensure that your environment meets the energy requirements, as well as the air
conditioning requirements.
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Power installation

Consider using an uninterruptible power supply that is designed to provide clean power
wherever possible. Depending on the power management and distribution panel design and
the manufacturer of your power management, clean power ensures surge protection and
avoids blackouts and excess current. Using an uninterruptible power supply is not required for
AC-powered systems, but it is recommended.

PDU installation

To take advantage of RAS and availability features, including the ability to implement CEC Hot
Add Repair Maintenance (CHARM), as introduced in 4.3, “CEC Hot Add Repair Maintenance
(CHARM)” on page 121, remember to avoid single points of failure (SPOFs). It is advisable to
ensure that you install PDUs from two separate power distribution panels. See Figure 4-1. In
the case of a Power 780, you have to make sure that each power supply is connected to a
separate PDU.

v

System A System B
LPAR A1 LPAR B1
UPS 1 LPAR A2 LPAR B2 UPS 2
LPAR A3 LPAR B3
Power Power
Distribution Distribution
Panel PDU PDU Panel

Figure 4-1 Installing from dual power sources

Optional battery backup: The Power 795 has an optional battery backup that can be
used to complete transactions and shut the server down gracefully in the case of a total
power loss.

Chapter 4. Planning for virtualization and RAS in POWER? high-end servers 101




4.1.3 Networks and storage area networks (SAN)

Network and SAN design falls outside of the scope of this publication. It is beneficial,
however, for the administrator to understand and suggest the network connection between
the managed server and the switches. Consider the following factors when connecting the
managed server:

» For system management connectivity between the managed server and IBM Systems
Director Management Console (SDMC) or Hardware Management Console (HMC). Make
sure that each SDMC/HMC port connects to a separate switch. The port connected to the
first SDMC/HMC switch must be on a separate virtual LAN (VLAN) from the port on the
second switch. One SDMC or one HMC with the required code level must be connected to
each of the two VLANSs. A dedicated management server port must be in a VLAN with only
one SDMC/HMC connecting to it for Dynamic Host Configuration Protocol (DHCP)
requests.

» For public Ethernet connection, at least four Ethernet cables must be connected to either
PCI slots or to the Integrated Virtual Ethernet Adapter (IVE) if you use dual virtual 1/0
servers, or at least a pair must be connected to each network switching device. For link
aggregation, remember to consult the switch manufacturer’'s documentation for its
capabilities. EtherChannel network interface backup (NIB) does not dictate how the
connections are made to the switch or switches. If you are using a dual virtual I/O server,
remember that each virtual I/0 server uses redundant adapters connected to redundant
switches to avoid either a switch, a cable, or an adapter single-point-of-failure (SPOF).

» SAN connection follows the same guidelines: Two cables per virtual I/O server, each on a
separate host bus adapter (HBA) and each HBA connected to a separate SAN switch.

» Be careful when using dual port adapters because the adapter can be a SPOF.
Example 4-1 shows a typical installation list.

Example 4-1 Typical list for initial installation of a POWER?7 system

Between SDMC/HMC and Management server

2 N/W Ports and 2 Cables connected to the Servers 2 SDMC/HMC ports : No IPs needed
DHCP

For LPARS : viopokl and viopok2, 4 Ports, 2 on NWSwitchl and 2 on NWSwitch2, 4
Cables accordingly 2 per VIO NIB or Link Aggregation

4 SAN ports, cabled to HBAs intended for VIO servers

The list in Example 4-1 helps to connect the managed server in the format that is shown in
Figure 4-2 on page 103.

The diagram shows the following design:

Two enclosures for CHARM

Two SAN switches recommended

Two network switches recommended

Two management consoles (HMC or SDMC)

vVvyVvyy
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Notice how carefully the ports and cables are allocated to the virtual I/O server.
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Figure 4-2 Setting up the Power7 to provide redundancy

4.2 Hardware planning

Physical hardware planning involves the placement of the hardware components to ensure
that the RAS features, as well as the virtualization features, can be exploited. Certain

reliability features are embedded within the server. There is no need to cater for them. These
reliability features include processes, reliability retries, caches, memory, such as chipkill, and
clock cards. The system takes care of these components transparently.

We do not intend to dictate the way that all environments are designed, but we do however
attempt to provide preferred practices. Before any system installation or changes to the
current system, use the System Planning Tool (SPT) to validate the intended configuration.
We describe the SPT in 2.6.3, “Deployment using the System Planning Tool (SPT)” on
page 40. Download the STP from this website:

http://www.ibm.com/systems/support/tools/systemplanningtool

The placement of the systems, racks, and cables affects the ability to implement CHARM, as
discussed in 4.3, “CEC Hot Add Repair Maintenance (CHARM)” on page 121. When cabling,
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remember that the cables must have enough length “slag”. Cable length must be long enough
to allow an IBM service support representative (SSR) to pull out the components of the
system that need to be serviced or replaced. Sufficient cable length is even more important if
more than one Power system share the same rack. Use the provided cable arms to lead the
cables so that they do not end up in disarray. Normally, using the provided cable arms to lead
the cable ensures that the cable has enough length.

System planning

To use RAS features on an enterprise Power server, you need to have at least two system
enclosures. These enclosures are interconnected with flexible symmetric multiprocessor
(SMP) cables and service processor cables. These cables are designed to support scalability
(hot add), hot repair, and concurrent maintenance. Figure 4-3 and Figure 4-4 on page 105
have been taken from the IBM Redpaper™ publication, IBM Power 770 and 780 Technical
Overview and Introduction, REDP-4639.

Refer to this Redpaper for more information regarding the cabling of the IBM Power 780. This
IBM Redpaper also covers installation of the GX++ adapters. Figure 4-3 shows the SMP
cable installation.

We used the following steps in installing a four-node Power 780 (Refer to Figure 4-3):

1. The first system enclosure was installed on the topmost 4U of the rack. For example, if the
rack is empty, you install the first system enclosure on U12-16. In this manner, you reserve
the first 12Us for growth and avoid having to relocate in the future. This design is only a
guideline and a preferred practice from our experiences.

2. Install a system enclosure Flex Cable from system enclosure 1 to system enclosure 2.

3. Add a third system enclosure Flex Cable from system enclosure 1 and system enclosure 2
to system enclosure 3.

4. Add a fourth node Flex Cable from system enclosure 1 and system enclosure 2 to system
enclosure 4.

L CIILLE

e — e
-—5T}—3T—-—-2T— o |

& : = R
— 53.—— 7B~ 6B~

Figure 4-3 SMP cable installation order
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Figure 4-4 shows the Flex Cable installation.

3

Le

Figure 4-4 Flexible Service Processor (FSP) Flex cables

4.2.1 Adapters

To take advantage of CHARM, RAS, or high-availability features, the number of adapters
connected to the server is important. For example, PCle adapters are hot swappable, but the
devices on the slot are not available when the adapter is maintained. You must have
redundant adapters to avoid losing service. Many publications, including the IBM PowerHA
publications, provide advice about the number of adapters, types, and placement of the
adapters to take advantage of RAS features, as well as high-availability offerings. Although
suggestions exist, an important concept is introduced to help eliminate single points of failure
(SPOF).

SPOF concepts are explained in detail in the PowerHA publications. Both SAN and Ethernet
adapters must have multiple ports. The use of multiple ports on a single adapter for the same
environment might hinder RAS operation. Although the use of multiple ports on a single
adapter might provide better throughput in the case of link aggregation for Ethernet and
multi-pathing for the HBA (host bus adapter), the loss or failure of the adapter affects both
ports. Loss or failure of the adapter also affects both ports on the Integrated Virtual Ethernet
(IVE), which can, depending on the feature code, provide a total of 64 logical Ethernet ports
called Local Host Ethernet Adapters (LHEA).

Choice of internal storage

When using internal disks, remember to use Logical Volume Mirroring (LVM) or mirrors. A
number of choices are available to consider regarding disk types and placements. Types of
disks range from storage area network (SAN), Small Computer System Interface (SCSI),
IP-based SCSI (iSCSI), Serial Storage Architecture (SSA), serial-attached SCSI (SAS), and
solid-state drives (SSD). Mirroring between SSD and other disk types is not supported. Refer
to 2.7, “I/O considerations” on page 41 regarding storage considerations.

External I/0

If you need to implement an external I/O subsystem, use multiple GX++ busses. Using I/O
devices that are connected to single I/O drawer is limited to a single system. These devices
cannot be used for Logical Partition Mobility (LPM). And, these devices cannot be used in
clustering that depends on operating system mirroring LVM. Wherever possible, use
SAN-attached disks. IBM offers a range of external storage from which you can choose.
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We list several types of external storage offered by IBM, as well as links for more details:

» IBM System Storage® N series

http://www.ibm.com/systems/storage/network

» IBM System Storage DS3000 family
http://www.ibm.com/systems/storage/disk/ds3000/index.html

» IBM System Storage DS5020 Express
http://www.ibm.com/systems/storage/disk/ds5020/index.htm]

» IBM System Storage DS5000
http://www.ibm.com/systems/storage/disk/ds5000

» IBM XIV® Storage System
http://www.ibm.com/systems/storage/disk/xiv/index.html

» |IBM System Storage DS8700
http://www.ibm.com/systems/storage/disk/ds8000/index.htm]

4.2.2 Additional Power 795-specific considerations
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The following list provides details about considerations that are specific to Power 795 servers:

Number of cores

Be careful when choosing specific Power 795 servers. Processor
books can have either 24 cores in a book or 32 cores in a book. These
processor books cannot be mixed. A 24-core processor book machine
scales up to 192 cores. The 32-core processor book machine scales
up to 256 cores. You can use the 32-core machine in MaxCore Or
Turbo Core modes. See 2.3, “TurboCore and MaxCore technology” on
page 28 for additional details.

Processors per LPAR

Space requirements

Power source

1/0O drawers

The maximum number of processors per LPAR.

Depending on the workload, if you expand beyond a single primary
Power 795 rack, you might need to plan for another rack, either 24U/19
inches (5.79 meters) or 32U/24 inches (7.3 meters). Up to two
expansion racks can be added to the Power 795.

Each expansion rack has redundant bulk power assemblies (BPA).
Power all racks as shown in Figure 4-1 on page 101.

Power 795 I/O drawers are separated into halves, which are identified
by either P1 or P2. You can run the 1scfg -v1 command to see the
slot number. Slots on the I/O drawers are hot swappable. Refer to
documentation to confirm what is supported by which drawer (PCI,
PCI-X, PCle, and so on). I/O drawers can be connected to the
processor book in either single-loop or dual-loop mode. Dual-loop
mode is preferable whenever possible, because it provides the
maximum bandwidth between the I/O drawer and the processor book,
as well as independent paths to each of the I/O drawer planars.

Important: You must discuss all the previous considerations with the sales representative
prior to the configuration. A few types of expansion racks are available (powered and
non-powered). We only pointed out a few considerations. See the technical overview
documents for a list of the available drawers that are specific to the server that you intend

to deploy.
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4.2.3 Planning for additional Power server features

This section discusses additional features for you to consider in detail. Certain features are

standard with Power 795 and Power 780 servers. Other features might need to be enabled.

The eConfig and System Planning Tool (SPT) are used to configure and specify the features.

We discuss SPT in 4.8, “System Planning Tool (SPT)” on page 151. Consider the following

points when planning to configure your system:

» Is the feature supported on the intended server? For example, Turbo core is available on
Power 780, but not in the Power 770.

» Is the feature standard with the server or must it be specified on eConfig? For example,
Active Memory Sharing (AMS) is standard with PowerVM on enterprise servers, but Active
Memory Expansion (AME) must be configured and requires a specific server license.

» Can the feature be enabled after configuration? Can | upgrade between Editions (Express
to Standard to Enterprise)?

» What are the supported server firmware, HMC, and SDMC code levels?

» What is the supported operating system level to take advantage of the features? For
example, AME requires AlX 6.1 TL 4 with SP2 or later.

» What is the feature code, and how can | see, after installation, if the feature is enabled?
» Other considerations:

— How dynamic is the feature enablement?

— Do | need to restart the LPAR after enabling the feature?

— Do | need to shut the LPAR down completely to reread the profile?

— Do I need to shut the server (host) down before the feature is enabled?

Consider the following Power server features.

Active memory expansion
AME is the ability to compress memory pages up to twice the size of the actual memory. We
discuss AME in 2.1.4, “Active Memory Expansion” on page 19.

Power management
We discuss power management in 2.5, “Power management” on page 36.

Active Memory Mirroring

Memory mirroring of the hypervisor is designed to mirror the main memory that is used by
the system firmware to ensure greater memory availability by performing advanced
error-checking functions. We discuss Active Memory Mirroring in 2.1.1, “Active Memory
Mirroring for the hypervisor on Power 795” on page 13.
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4.2.4 System management planning

The following sections provide information that is recommended for system management
planning.

Management console
For the system management console (HMC or SDMC), we suggest the components:

» Atleast one 7310-CR3 or 7310-C05 is recommended for the HMC. Several HMC models
are supported to manage POWER?7 systems:

— Desktop Hardware Management Console (HMC): 7310-C05, 7310-C06, 7042-C06,
7042-C07,0r 7042-C08

— Rack-mounted Hardware Management Console: 7310-CR3, 7042-CR4, 7042-CRS5, or
7042-CR6

» Atleast a 7042-CR6 with feature code 0963 is suggested for an SDMC.
» The V7R710 code level or later is suggested for the HMC.

For the IBM Power 795, the licensed machine code Version 7 Revision 720 is required. For
the IBM Power 780, the licensed machine code Version 7 Revision 710 SP1 is required.
Note that an HMC is required, even if you plan to implement a full system partition server.

HMC code: You can download or order the latest HMC code from the Fix Central
website:

http://www.ibm.com/support/fixcentral

» Director Version 6.2.1.2 or higher is suggested for the SDMC.

Check the HMC software level for compatibility with the entire configuration using the IBM Fix
Level Recommendation Tool (FLRT):

http://wwwléd.software.ibm.com/webapp/set2/f1rt/home

Planning for the SDMC or HMC

IBM introduces the IBM Systems Director Management Console (SDMC). Due to the amount
of detail that is discussed in Chapter 5, “POWER7 system management consoles” on

page 157, we do not discuss SDMC planning in this chapter. You need to implement either an
HMC or an SDMC to manage the resources of your Power system, particularly the Power 795
and Power 780. It is worthwhile to know that the SDMC provides the functionality of the HMC,
as well as the functionality of the Integrated Virtualization Manager (IVM). If you still use the
HMC, consider using the dual HMCs per managed server.

HMC: You must turn on the HMC before the managed server, because the managed
server requests an IP address from the HMC. If more than one HMC is on that virtual LAN
(VLAN), there is no way to know which HMC is managing the FSP. This situation also
occurs if both ports of the managed server are on the same VLAN. You might end up with
one HMC managing both ports. You have to search through all the HMCs on the same
private VLAN to find the HMC that is managing the managed server.

Use Figure 4-5 on page 109 as a guideline for connecting the dual HMCs. Notice how two
VLANS are specified in the diagram. Figure 4-5 on page 109 originated in the publication
Hardware Management Console V7 Handbook, SG24-7491.
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Redundant

HMC
DHCP
Server

Figure 4-5 A redundant HMC setup

The following figures show a few possible HMC connections.

For a single drawer with dual HMCs, a recommended connection is shown on Figure 4-6 on
page 110. This configuration provides dual HMC connection. It is however a single drawer
and does not allow many RAS features to be performed. Depending on the redundancy
configurations of each drawer, certain CHARM operations cannot be performed (refer to the
4.3, “CEC Hot Add Repair Maintenance (CHARM)” on page 121). Thus, there is no FSP
redundancy.
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eth0 *
HMC Hub 1
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Figure 4-6 A single drawer Power 780 with dual HMC

Figure 4-7 on page 111 shows a preferred dual HMC connection where two drawers are
connected. Each drawer has both HMC port 0 and port 1 connected to dual HMCs. This
configuration can display redundancy on both HMC connections, as well as loss of FSP,
depending on how the VIO servers are set up. With redundant LPAR/Virtual 1/O setup, this
configuration allows you to perform all CHARM operations without loss of clients. Refer to
Figure 4-7 on page 111, which suggests how to cable dual VIO servers to provide the
required level of redundancy.
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Figure 4-7 Dual HMC with redundant FSP

The version of HMC to support Power 770 and Power 780 servers is V7R710 SP1 or later.
HMC functionality has been enhanced to support new features. These features include, but
are not limited to, the following features:

»

»
»
»
>

Before updating the HMC to the latest version, consider the following factors:

>

Support for POWER?7 class servers

Support for Active Memory Expansion

Concurrent add/repair
Redundant service processors

Removal of the limit of 128 Active Memory Sharing partitions

If the HMC has managed systems connected to it, and it is on the latest version, no

actions need to be taken.

If the HMC has managed systems, and the HMC is on an earlier version, upgrade the

HMC to the appropriate version:

— If the managed server’s firmware is on a supported version for the HMC, you can

simply upgrade the HMC to the required level.

— If the managed server firmware is not on a supported version for the HMC, upgrade the
server firmware to a supported level. Depending on the firmware level, you might have
to either perform a concurrent firmware update where there is no need to shut down
the managed server, or a firmware upgrade where the server needs to be shut down
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for the firmware to take effect. Consider 3.1, “Live Partition Mobility (LPM)” on page 64
as an option to minimize the effect on service-level agreements (SLA) with your clients.

Update: Although it is possible to perform a concurrent update, We advise that you
update in a negotiated maintenance window with a scheduled change.

» If a new HMC or the POWERY server is the first device to connect to the HMC, consider
upgrading the HMC to the latest version. Any server joining or connecting to the same
HMC at a later stage must have its firmware upgraded to the supported level.

HMC and the network
The following sections describe the HMC with the private and public network characteristics.

HMC and the private network

The HMC is used to manage the server resources. You need to perform several operations

through the HMC to manage the managed server resource allocation. The managed server
continues to function in the absence of an HMC (for high-end systems, an HMC or SDMC is
required), but server management is not possible:

» You cannot increase or decrease system resources.
» You cannot start up a partition that is not activated.
» You cannot perform LPM functions.

In the case of losing a single HMC, reconnect a new HMC as soon as possible. Backing up
the HMC data (HMC backup or the data in the managed server FSP) allows the new HMC to
populate and rebuild the managed server farm.

HMC and the public network

Certain computer center rules do not allow administrators into the data center without
following certain rules, which makes it difficult to manage machines behind the HMC. The
HMC has a port that can be connected to the public network. Through a web browser
(previously websm), an administrator can manage the system from almost any location.

4.2.5 HMC planning and multiple networks

With the processing power and redundancy that are built into the Power 780 and Power 795,
it is common to find a few business units hosted on the same server. This is the idea behind
server virtualization. The challenge with this approach is that the HMC communicates with
the LPARs on a managed server. The HMC must establish a Resource Monitoring and
Control (RMC) connection with the LPARSs, as well as the Virtual I/0 servers on the machine.
If the LPARs are not on the same network as the HMC, certain functions, such as dynamic
LPAR, are not possible. Consult with the network administrator to discuss the firewalls and
open rules that allow two-way RMC port connections between the networks.

4.2.6 Planning for Power virtualization

The IBM virtualization technology provides other offerings from which you can choose.
Knowledge of these virtualization technology offerings helps you make the correct choice of
the virtualization technology to use. The following virtual technologies are provided by the
Power hypervisor:

» Logical partitioning
» Virtualized processors
» Hypervisor IEEE VLAN-compatible virtual switches for Virtual Ethernet
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» Virtual SCSI adapters
» Virtual Fibre Channel (FC) adapters
» Virtual console (TTY)

We discuss these virtual resources in separate chapters throughout this publication.

Most of these virtualization features are managed by the Power hypervisor, which provides a
logical mapping between the physical hardware and the virtual resources. This hypervisor
functionality requires memory and CPU cycles to function. The hypervisor uses several of the
server resources. Remember to check that there are resources available for any virtual
request, for example, dynamic LPAR operations. When there are not enough resources for a
hypervisor to perform an operation, an error appears, such as the error that is shown in
Figure 4-8.

Certain factors might affect the amount of memory that is used by the hypervisor:

» Number of partitions

Number of both physical and virtual devices

Number of Virtual I/O servers created

Number of N_Port ID Virtualization (NPIV) adapters created

Partition profiles, for instance, the maximum memory that is specified on the profile

vvyyy

HSCLA423 The regquest issued to the Wirtual [0 Server partition that is
assigned to the pool has failed, The error is; VREM_STEEAM_FAIL, Try the
operation again. If this error persists, contact your service representative,

Lok |

| Done iy

Figure 4-8 Example of hypervisor error due to resource constraints

In the next sections, we discuss planning for the other RAS features.

4.2.7 Planning for Live Partition Mobility (LPM)

Live Partition Mobility is designed to enable the migration of a logical partition (LPAR) from
one system to another compatible system. You must ensure that the mobile partition (the
partition that is to be moved) is configured correctly so that you can successfully move it from
the source server to the destination server. Live Partition Mobility has specific requirements in
terms of the operating system level, firmware level, storage layout, and network interfaces. A
successful migration, regardless of whether it is active or inactive, requires careful
deployment planning in advance. Sometimes, you can qualify a partition for mobility by taking
additional steps, such as removing physical adapters (non-virtual adapters) or using a
dynamic logical partitioning (DLPAR) operation.

The following requirements, as shown in Table 4-1 on page 114, are for the Power 780 and
795 servers to be eligible for migration. We describe all the requirements in detail later in this
chapter. There might be separate requirements for other POWER7 models, so remember to
check for the latest requirements.
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Table 4-1 Power 780 and 795 server requirements for migration

Component

Prerequisites

Hardware levels

HMC

CR7310-CR3 or later or the 7310-C05

SDMC

7042-CR6 with feature code 0963

Power Systems

POWER?7 or POWER6

Software levels

HMC

Version 7.7.1.0 or later for POWER7

SDMC

Director Version 6.2.1.2 or higher

System firmware

» Ax710_065 or later, where x is an M for Midrange servers,
such as 780 (or MHB) and an H for Enterprise Servers, such
as 795 (or FHB)

» Source and destination systems can have separate levels of
firmware, but the level on the source system must be
compatible with the destination server’s firmware.

PowerVM

PowerVM Enterprise Edition must be licensed and activated on
both the source and destination servers.

Virtual I/O server

Minimum of one virtual I/O server on both source and destination
systems at Release level 2.12.12 with Fix Pack 22.1 and Service
Pack 1 or later for POWER7 servers

AIX

» AIX Version 5.3 TL09 and Service Pack 7 or later for POWER7
» AIX Verison 6.1 TLO2 and Service Pack 8 or later
» AIX Version 7.1

Red Hat Linux

RHEL Version 5 Update 5 or later (with the required kernel security
update)

SUSE Linux SUSE Enterprise Server 10 (SLES 10) Service Pack 3 or later (with
the required kernel security update)
AMS » PowerVM Enterprise Edition on both systems
(Not required for LPM) » Firmware level EH340_075 or later
» HMC Version 7.3.4 Service Pack 2 for HMC-managed systems
» Virtual I/0 Server Version 2.1.0.1 with Fix Pack 21
» AIX 6.1 TLO3 or AIX V7.1
» SUSE SLES 11
NPIV (If used) » HMC Version 7.3.4 or later
» SDMC Version 6.2.1.2 or later
» Virtual I/O Server Version 2.1 with Fix Pack 20.1
» Virtual I/O Server Version 2.3.1 required for NPIV on FCoCEE
» AIXV5.3TL9 or later
» AIX V6.1 TL2 SP2 or later
» AIXV71
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Component

Prerequisites

Environmental

Storage

Must be shared by and accessible by at least one virtual /0
server on both the souce and destination servers

Must not have any required dedicated physical adapters
Logical unit numbers (LUNs) must be zoned and masked to
the virtual 1/O servers on both systems

Storage pools are not supported

SCSI reservation must be disabled

All shared disks have the reserve_policy set to “no_reserve”

Network

One or more physical IP networks or LANSs that provide the
necessary network connectivity for the mobile partition
through a virtual I/O server partition on both the source and
destination servers

At least one virtual I/0O server on each system must be bridged
to the same physical network and the same subnet

Restrictions

Source and destination
server

Must be managed by the same HMC or SDMC (or redundant
pair)

Memory and processor resources required for current
entitlements must be available on the destination server
Logical memory block size must be the same on the source
and destination systems

Destination server

Cannot be running on battery power at the time of the migration

Mobile partition

>
>

vyvyVvYyy

The partition must have a unique name

Cannot use the Barrier Synchronization Register with an
active migration

The partition cannot be a virtual 1/0O server

All I/O must be virtualized through the virtual I/O server

All storage must reside on shared disks, not LVs

The moving partition cannot be designated as a redundant
error path reporting partition

Live Partition Mobility (LPM) is a feature of the PowerVM Enterprise Edition. There are two
types of LPM: Active Partition Mobility and Inactive Partition Mobility. The migration process
can be performed either with a live partition by Active Partition Mobility or with a powered-off
partition by Inactive Partition Mobility.

Active Partition Mobility

Active Partition Mobility has the following characteristics:

» This type of migration allows you to migrate a running LPAR, including its operating
system and applications, from a source system to a destination system.

» The operating system, the applications, and the services running on the migrated partition
are not stopped during the migration.

» This type of migration allows you to balance workloads and resources among servers

without any effect on the users.
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Inactive Partition Mobility
Inactive Partition Mobility has the following characteristics:

» This type of migration allows you to migrate a powered-off LPAR from a source system to
a destination system.

» Inactive Partition Mobility is executed in a controlled way and with minimal administrator
interaction so that it can be safely and reliably performed.

To make full use of LPM, you must meet the following requirements and considerations.

Management console requirements and considerations

Beginning with HMC Version 7 Release 3.4, the destination system can be managed by a
remote HMC. So, it is possible to migrate an LPAR between two IBM Power System servers,
each of which is managed by a separate HMC. The following considerations must be in place:

» The source HMC and the destination HMC must be connected to the same network so
that they can communicate with each other. This rule applies to the SDMC, as well.

» The source and destination systems, which can be under the control of a single HMC, can
also include a redundant HMC.

» The source and destination systems, which can be under the control of a single SDMC,
can also include a redundant SDMC.

» The source system is managed by an HMC and the destination system is managed by an
SDMC.

» The source system is managed by an SDMC and the destination system is managed by
an HMC.

Capacity: The HMC or SDMC can handle multiple migrations simultaneously. However,
the maximum number of concurrent partition migrations is limited by the processing
capacity of the HMC or SDMC.

Source and destination system requirements and considerations
The source and destination servers have these considerations:
» The source and destination systems must be an IBM POWER6-based model (and higher).

» Migration between systems with separate processor types is possible. You can obtain
detailed information in the IBM PowerVM Live Partition Mobility, SG24-7460.

Firmware
The servers have these firmware considerations:
» System firmware: The firmware must be Ax710_065 or later, where the x is an M for

Midrange servers, such as 780 (or MHB), and the xis an H for Enterprise Servers, such as
795 (or FHB).

Note: Source and destination systems can have separate levels of firmware. The level
of source system firmware must be compatible with the destination firmware.

» Ensure that the firmware levels on the source and destination servers are compatible
before upgrading and if you plan to use LPM.

Table 4-2 on page 117 shows the values in the left column that represent the firmware
level from which
you are migrating, and the values in the top row represent the firmware level to which you
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are migrating. For each combination, blocked entries are blocked by code from migrating;
not supported entries are not blocked from migrating, but are not supported by IBM;

mobile entries are eligible for migration.

Table 4-2 Partition Mobility firmware support matrix

From/To 320_xxx 330_034 + | 340_039 + | 350_xxx+ | 710_xxx 720_xxx

320_xxx Not Not Not Not Blocked Blocked
supported | supported | supported | supported

330_034 + Not Mobile Mobile Mobile Mobile Blocked
supported

340_039 + Not Mobile Mobile Mobile Mobile Mobile
supported

350_xxx + Not Mobile Mobile Mobile Mobile Mobile
supported

710_xxx Blocked Mobile Mobile Mobile Mobile Mobile

720_xxx Blocked Blocked Mobile Mobile Mobile Mobile

» Both source and destination systems must have PowerVM Enterprise Edition installed and
activated.

» Ensure that the Logical Memory Block (LMB) is the same on both the source and
destination systems (Refer to Figure 4-9).

Copyright € 2002, 2011
IBM Corporation.
All rights reserved.
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Expand all menus
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Power/Restart Control
System Service Aids
System Information
System Configuration
Network Services

H Performance Setup

Turbo Core Settings
F'On Demand Utilities
Concurrent Maintenanee
+ | ogin Profile

Figure 4-9 Verify LMB size from the HMC

» Destination systems must have enough available CPU and memory resources to host the
mobile partitions.

» The destination server cannot be running on battery power at the time of migration.
To determine whether the destination server has enough available physical memory to
support your mobile partition, complete the following steps from the HMC:
1. Identify the amount of physical memory that the mobile partition requires:

a. Inthe navigation pane, expand Systems Management — Servers.

b. Click the source server on which the mobile partition is located.

c. Inthe work pane, select the mobile partition.
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d. From the Tasks menu, click Properties. The Partition Properties window opens.
e. Click the Hardware tab.
f. Click the Memory tab.
g. Record the dedicated minimum, assigned, and maximum memory settings.
h. Click OK.

2. ldentify the amount of physical memory that is available on the destination server:
a. In the navigation pane, expand Systems Management — Servers.

b. In the work pane, select the destination server to which you plan to move the mobile
partition.

From the Tasks menu, click Properties.

Click the Memory tab.

Record the Current memory available for partition usage.
f. Click OK.

3. Compare the values from steps 1 and 2.

© o o

Make sure that the server has enough processor memory by completing the previous steps
from the HMC.

AME: In order to move an LPAR using AME through LPM to another system, the target
system must support AME. The target system must have AME activated through the
software key. If the target system does not have AME activated, the mobility operation fails
during the pre-mobility check phase, and an appropriate error message is displayed.

Source and destination virtual I/O server requirements and considerations
The following considerations are for the virtual 1/O server:

» Power 795: A dual Virtual I/O Server at V2.2 or higher must be installed on both the source
and destination systems.

» Power 780: A Virtual I/O Server at V2.1.2.12 with Fix Pack 22.1 and Service Pack 2 or
higher must be installed on both the source and destination systems.

You can obtain more information about the virtual I/0O server and the latest downloads at the

virtual 1/O server website:

http://wwwl4.software.ibm.com/webapp/set2/sas/f/vios/download/home.htm]

Operating system requirements
The operating system that runs in the mobile partition must be AIX or Linux:

» Power 795:
— AIX Version 5.3.10.5 or later, 5.3.11.5 or later, or 5.3.12.1 or later.

— AIX Version 6.1.0.6 or later (CSM 1.7.0.1 or later). Install APAR 1295265 if the AlX level
is 6100-06.

— AIX Version 7.1.

— Red Hat Enterprise Linux Version 5 (RHEL5) Update 5 or later (with the required kernel
security update).

— SUSE Linux Enterprise Server 10 (SLES 10) Service Pack 3 or later (with the required
kernel security update).
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— SUSE Linux Enterprise Server 11 (SLES 11) Service Pack 1 or later (with the required
kernel security update).

» Power 780:
— AIX Version 5.3.9.7 or later, 5.3.10.4 or late, or 5.3.11.2 or later.

— AIX Version 6.1.2.8 or later (CSM 1.7.0.1 or later), 6.1.3.5 or later, or 6.1.4.3 or later.
Install APAR 1295265 if AIX level is 6100-06.

— AIX Version 7.1.

— SUSE Linux Enterprise Server 10 (SLES 10) Service Pack 3 or later (with the required
kernel security update).

— SUSE Linux Enterprise Server 11 (SLES 11) or later (with the required kernel security
update).
To download the Linux kernel security updates, refer to the following website:
http://wwwld.software.ibm.com/webapp/set2/sas/f/pm/component.html
The previous versions of AIX and Linux can participate in inactive partition migration if the

operating systems support virtual devices on IBM POWERG6-based servers and
POWER7-based servers.

Storage requirements
The following storage is required:

» For vSCSl:

— Storage must be shared by and accessible by at least one virtual I/O server on both the
source and destination systems.

— SAN LUNs must be zoned and masked to at least one virtual 1/O server on both the
source and destination systems.

» For NPIV

You must zone both worldwide names (WWNs) of each of the virtual FC adapters.
» Storage pools and logical volumes are not supported.
» SCSI reservation must be disabled.
» All shared disks must have reserve_policy set to “no_reserve”.
» You must not have any required dedicated physical adapters for active migration.
» NPIV (if used):

— HMC Version 7.3.4 or later

— SDMC Version 6.2.1.2 or later

— Virtual I/O Server Version 2.1 with Fix Pack 20.1

— Virtual I/O Server Version 2.3.1 required for NPIV on FCoCEE

— AIX'V5.3 TL9 or later

— AIX V6.1 TL2 SP2 or later

- AIXV7A1
For a list of supported disks and optical devices, see the virtual I/O server data sheet for the
virtual 1/O server:

http://wwwld.software.ibm.com/webapp/set2/sas/f/vios/documentation/datasheet.html
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Network requirements

The migrating partition uses the virtual LAN (VLAN) for network access. Consider the
following network requirements. The VLAN must be bridged to a physical network using a
Shared Ethernet Adapter in the virtual 1/O server partition. If there are multiple VLANS, the
additional VLANSs also must be bridged. Your LAN must be configured so that migrating
partitions can continue to communicate with other necessary clients and servers after a
migration is completed. At least one virtual I/O server on each machine must be bridged to
the same physical network (same subnet). An RMC connection must be set up between the
HMC and the LPARs, and it must be operational at all times.

Mobile partition requirement and considerations
The following requirements exist for the mobile partition:

v

The mobile partition’s OS must be installed in a SAN environment (external disk).

The mobile partition cannot use the BSR for active migration, as shown in Figure 4-10.
All /O must be virtualized through the virtual 1/0 server.

All storage must reside on shared disks (not LVs).

Partition Properties - Ipar2_57( ' 1
General | Hardware | Virtual Adapters | Settings = Other

Proceszors | Memory | I/O

vYvyy

Dedicated Memory

Minimum: 2 GB 0 MB
Assigned: 3 GB 0O MB
Maximum: 4 GB 0 MB

Huge Page Memory (in pages)

Page size: 16

Minimum: 0

Assigned: 0

Maximum: 0

Barrier Synchronization Register (BSR)
Number of arrays: 0

Activce Memory Expansion

Active Memory Expansion Status Off

|G+{| Zancel | Help |
Figure 4-10 Barrier Synchronization Register (BSR)

» Ensure that the mobile partition’s name is unique across both frames.

Mobile partition application requirement

Certain applications that are tied to the hardware identification information, such as license
compliance managers, must be aware of the migration. You can obtain detailed information
about the use of the IBM PowerVM Live Partition Mobility in IBM PowerVM Live Partition
Mobility, SG24-7460.
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You can obtain the latest information about LPM at the following website:

http://publib.boulder.ibm.com/infocenter/powersys/v3rim5/index.jsp?topic=/p7hc3/ip
hc3whatsnew.htm

4.3 CEC Hot Add Repair Maintenance (CHARM)

Concurrent add and repair capabilities for Power Systems servers have been introduced
incrementally since 1997, starting with the power supply, fan, /0O device, PCI adapter, and I/O
enclosure/drawer. In 2008, IBM introduced significant enhancements to Enterprise Power
Systems 595 and 570 that highlighted the ability to perform node add/upgrade/maintenance
concurrently, without powering down the system. CEC hot add and repair maintenance
(CHARM) offers new capabilities in reliability, availability, and serviceability (RAS). With the
introduction of POWERY7 in 2010, these capabilities continue, but the terminology has
changed:

» CEC Concurrent Maintenance (CCM) for Power 570 and Power 595
» CEC Hot Add Repair Maintenance (CHARM) for Power 770, Power 780, and Power 795

Table 4-3 shows the changed POWER?7 terminology compared to the POWERS terminology.

Table 4-3 New POWERY7 terminology

POWER6 CEC CCM terminology New POWER?7 terminology

“Concurrent” when referring to CEC hardware “Hot” when referring to CEC hardware

CCM: CEC Concurrent Maintenance CHARM: CEC Hot Add and Repair Maintenance
Concurrent Node Add Hot Node Add

Concurrent Node Upgrade (memory) Hot Node Upgrade (memory)

Concurrent Hot Node Repair Hot Node Repair

Concurrent Cold Node Repair

Concurrent GX Adapter Add Concurrent GX Adapter Add

Concurrent Cold GX Adapter Repair Hot GX Adapter Repair

Concurrent System Controller Repair Concurrent System Controller Repair

Hot GX Adapter repair is supported from POWER?7.

4.3.1 Hot add or upgrade

The CHARM functions provide the ability to add/upgrade system capacity and repair the
Central Electronic Complex (CEC), including processors, memory, GX adapters, system
clock, and service processor without powering down the system. The Aot node add function
adds a node to a system to increase the processor, memory, and I/O capacity of the system.
The hot node upgrade (memory) function adds additional memory dual inline memory
modules (DIMMSs) to a node, or upgrade (exchange) existing memory with higher-capacity
memory DIMMs. The system must have two or more nodes to utilize the host node upgrade
function. To take full advantage of hot node add or upgrade, partition profiles must reflect
higher maximum processor and memory values than the values that existed before the
upgrade. Then, the new resources can be added dynamically after the add or upgrade.
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Important: Higher maximum memory values in the partition profiles increase the system
memory set aside for partition page tables; changing maximum memory values requires
the partition reactivation of a new profile.

You can estimate the increased system memory with SPT. Figure 4-11 shows a modification
of the maximum memory setting for a partition changing from 32768 to 47616, and the
corresponding change to the hypervisor memory.

R O e —

IBM System Planning Tool

System plan: TS st wstem: ITS(-Z)_ltesil:“i:IE:M Power 780 Server [.§1?9-MHE;..:I] V.. :

Systemn Partitions Hardware Metworking Wirtual Storage Caonsoles Surmrmary
Partition properties Proceszors m_

Memory
Systern mermoary [MB]: 5536
Configured remory [MBI: 33792
Hypervisor mernory [MB]: 2304

Unaszsigned mernary (MB] 29440
Lagical rmemory block size (MB): 256[_\:1

Memory for Partitions R~
! Memory (MB) _I
Mame ! ID! Operating S!_.rstem: Min | Desired | Ma:
LPaR1 1 Virkual I/D Server 512.' s12|| 512.|
LPARZ 2 Virtual I/Q Server | J1Z 512 : 512.|
LPARZ 3 AIX 6.1 [ ?168:5 32?65; 32?68*\

[ (o] 4 H Apply H Save.., H Cancel H Repart ] [ Help ]

Partition properties Proceszaors m_

Memory
Systern mermory (MB): E5536
Caonfigurad remory [ME 33792

Hypervisor mernory [ME]: 3072
Unassigned mernary (MB] 28672 \
Logical memory block size (MBY: | 256 [

Memory for Partitions

Memory (MB)
| Name | ID| Dperating System | Min | Desired | Max

LPaR1 1 Virkual I/O Server 512 |

LPaRZ 2 Virtual I/ O Server

|_LI:'AR3 3 AlM el

+—

[ QK ][ Apply ][ Save., ][ Cancel ][ Repart ] [ Help ]

Figure 4-11 Checking the increased system memory by using IBM System Planning Tool
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The concurrent GX Adapter add function adds a GX adapter to increase the /O capacity of
the system. You can add one GX adapter concurrently to a Power 770/780 system without
planning for a GX memory reservation. To concurrently add additional GX adapters,
additional planning is required (refer the following note and to Figure 4-12 for more details).

Memory reservations: The system firmware automatically makes GX adapter memory
reservations to support a concurrent GX adapter add. The default Translation Control Entry
(TCE) memory reservations are made in the following manner:

» One GX adapter (128 MB) maximum, if an empty slot is available
» One adapter slot per node, two slots maximum for 795, and one adapter slot for 780

The system administrator can change the default value for a GX adapter from zero to the total
number of empty slots in the system via the service processor Advanced System
Management Interface (ASMI) menu. The change takes effect on the next system IPL.

Copyright © 2002, 2011

Advanced System Managements S8 Py, -

User ID: admin p780.02 AMT20_090

Expand all menus RIOHSL Adapter Slot Reservation
B Collapse all menus

Number of emptv slots in the svstem: 4
Power/Restart Control Number of slots currently reserved: 1
System Service Aids i
System Information
System Configuration

Network Services -
Performance Setup Saeicetlingsy
= 0On Demand Utilities
E Concurrent Maintenance

Control Panel

RIOMHSL Adapter Slot.Reservation
Login Profile

Figure 4-12 Altering the GX adapter memory reservation with ASM

Total number of slots to reserve: |1 @

4.3.2 Hot repair

Hot node repair repairs defective hardware in a node of a system. The system must have two
or more nodes to utilize the hot node repair function. Hot GX adapter repair repairs a
defective GX adapter in the system. And, system controller repair (795) repairs a defective
service processor.

Node and I/O evacuation:

» For hot node upgrade or repair, processors and memory in use within the target node
are relocated to alternate nodes with available resources.

» /O devices that are attached to the target node or I/0O hub must be removed from usage
by the system administrator.

CoD resources: Unlicensed Capacity on Demand (CoD) resources are used by system
firmware automatically without a CoD usage charge to meet node evacuation needs during
the CHARM operation.
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4.3.3 Planning guidelines and prerequisites

Implementing CHARM requires careful advanced planning and meeting all prerequisites. You
need to request the free pre-sales “I/O Optimization for RAS” services offering. The system
must have spare processor and memory capacity to allow a node to be taken offline for hot
repair or upgrade.

Capacity: If you do not have spare processor and memory capacity, you can use either the
dynamic LPAR operation to reduce processor and memory to minimum size or LPM to
move a partition or several partitions to another server. Otherwise, shut down the low
priority or unnecessary partitions.

You must configure all critical I/O resources using an operating system multi-path /O
redundancy configuration, for example, multi-path 1/0 (MP10), SDDPCM, PowerPath, HDLM,
and so on).

You must configure redundant I/O paths through separate nodes and GX adapters, because
the I/0O expansion units that are attached to the GX adapters in that node are unavailable
during a hot node repair or upgrade procedure. These separate nodes and GX adapters can
be either directly attached 1/O or virtual I/O that is provided by dual virtual I/O servers housed
in separate nodes (Figure 4-13).

Figure 4-13 shows the system configuration with redundant virtual I/O servers and redundant
I/O adapters to improve the 1/O availability and reduce the effect of a hot node repair or
upgrade operation.

VIOS 1 Memo
VIOS 2 - v

Node 1 LPAR 3 Processors
1/0 Drawer 1 LPAR 4 :l
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Figure 4-13 System configuration with redundant virtual I/O servers and I/O paths

124 Power Systems Enterprise Servers with PowerVM Virtualization and RAS




Figure 4-14 shows the connections that are disrupted during the hot repair of node 1. A
partition with paths to the I/O configured through node 1 and at least one other node continue
to have access to the Ethernet and storage networks.
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Figure 4-14 Redundant virtual I/O servers and I/O paths during the hot repair of node 1

Consider these points about hot repair:

» It is strongly recommended that you perform all scheduled hot adds, upgrades, or repairs
during off-peak hours.

» Electronic Service Agent (ESA) or Call-Home must be enabled.

» All critical business applications are moved to another server using LPM, if available. Or,
critical applications are quiesced for hot node add, hot node repair, hot node upgrade, and
hot GX adapter repair.

» All LPARs must have an RMC network connection with the HMC.

» You must configure the HMC with a redundant service network for both service processors
in the CEC for hot repair or upgrade of the 780.

» Do not select the “Power off the system after all the logical partitions are powered off”
property system setting (Figure 4-15 on page 126).
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General | Processors | Memory | /O | Migration Egger;-ettjgrc Capabilities = Advanced
Name: & b?EU 02

Serial number: 109AF7P

Type/Model: 9179-MHB

State: Operating

Attention LED: Off

Service processor version: 00070000

Manufacturing default configuration:  False

Maximum number of partitions: 320

Service partition: Unassigned -

@F‘DWEI’ off the system after all the logical partitions are powered off.

Cancel || Help

Figure 4-15 Do not select Power off the system after all the logical partitions are powered off

Table 4-4 summarizes the minimum enablement criteria for individual CHARM functions, as
well as other concurrent maintenance functions.

Table 4-4 CCM/CHARM minimum enablement criteria

Functions Criteria
Off-peak? Redundant | ESA- LPM or
ob enabled® quiesced
Fan/Blower/Control Add, Repair Recommend
Power Supply/Bulk Power Add, Repair | Recommend
Operator Panel Recommend
DASD/Media Drive & Drawer Add Recommend
DASD/Media Drive & Drawer Repair Recommend | Prerequisite
PCI Adapter Add Recommend
PCI Adapter Repair Recommend | Prerequisite
I/O Drawer Add Recommend
I/O Drawer Repair, Remove Recommend | Prerequisite
System Controller Repair Recommend
GX Adapter Add Recommend Prerequisite
GX Adapter Repair Recommend | Prerequisite | Prerequisite | Prerequisite
Node Add Recommend Prerequisite | Prerequisite
Node Upgrade (Memory®) Recommend | Prerequisite | Prerequisite | Prerequisite
Hot Node Repair Recommend | Prerequisite | Prerequisite | Prerequisite
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a. Highly recommend that schedule upgrades or repairs are done during “non-peak” operational

hours.

b. Prerequisite that critical 1/0 resources are configured with redundant paths.

c. Electronic Service Agent (ESA) enablement highly recommended for POWERS6 systems and
prerequisite for POWER7 systems.

d. Prerequisite that business applications are moved to another server using LPM, if available, or
critical applications quiesced.

e. IBM recommends that you not dynamically change the size of the 16 M large page pool in AIX
partitions with the vme command while a CCM/CHARM operation is in progress.

Next, we describe the supported firmware levels. Table 4-5 provides the minimum and
recommended system firmware, HMC levels, and IBM Systems Director Management
Console (SDMC) levels for CEC hot node add and hot node repair maintenance operations
on Power 780. Refer to Table 4-6 on page 128 provides the system firmware, HMC levels,
and SDMC levels for Power 795.

Table 4-5 System firmware, HMC levels, and SDMC levels for add/repair on Power 780

Function

Minimum system firmware, HVMC
levels, and SDMC levels

Recommended system firmware,
HMC levels, and SDMC levels

Hot node add/
Hot node repair

AM720_064 or later
V7R7.2.0 + MH01235

AM720_084 or later
V7R7.2.0 + MH01246

Hot memory add or
upgrade

AM720_064 or later
V7R7.2.0 + MH01235

AM720_084 or later
V7R7.2.0 + MH01246

Hot GX adapter add

All levels
V7R7.1.0

AM720_084 or later
V7R7.2.0 + MHO1246

Hot GX adapter repair

AM720_064 or later
V7R7.2.0 + MH01235

AM720_084 or later
V7R7.2.0 + MHO1246

For more details and the latest update on the minimum and recommended firmware levels for
CHARM on Power 780, refer to the IBM Power Systems Hardware Information Center:

http://publib.boulder.ibm.com/infocenter/powersys/v3rim5/index.jsp?topic=/p7ed3/p7
ed3cm_matrix_mmb.htm

Important: If there are two HMCs or SDMCs attached to the system, both HMCs or
SDMCs must be at the same level. If not, the HMC or SDMC that is not at the required level
must be disconnected from the managed system and powered off.

To view the HMC machine code version and release, follow these steps:

1. In the Navigation area, click Updates.

2. Inthe Work area, view and record the information that appears under the HMC Code
Level heading, including the HMC version, release, maintenance level, build level, and

base versions.

To view the SDMC appliance code version and release, follow these steps:

1. On the SDMC command line, type 1sconfig -V.

2. View and record the information that is displayed under the SDMC Code Level heading,
including the SDMC version, release, service pack, build level, and base versions.
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To disconnect an HMC: To disconnect an HMC from a managed system, follow these

steps:

o0~

On the ASMI Welcome pane, specify your user ID and password, and click Log In.
In the navigation area, expand System Configuration.

Select Hardware Management Consoles.
Select the desired HMC.

Click Remove connection.

To disconnect an SDMC: To disconnect an SDMC from a managed system, refer to this

website:

http://publib.boulder.ibm.com/infocenter/director/v6r2x/topic/dpsm/dpsm trouble
shooting/dpsm_troubleshooting managedsystemstate conn _prob.html

Table 4-6 System firmware, HMC levels, and SDMC levels for Power 795

Function

Minimum system firmware, HMC
levels, and SDMC levels

Recommended system firmware,
HMC levels, and SDMC levels

Hot node add/
Hot node repair

AH730_0xx or later
V7R7.3.0 + MHyyyy

AH730_0xx or later
V7R7.3.0 + MHyyyy

upgrade

Hot memory add or

AH730_0xx or later
V7R7.3.0 + MHyyyy

AH730_0xx or later
V7R7.3.0 + MHyyyy

Hot GX adapter add

AH730_0xx or later
V7R7.3.0 + MHyyyy

AH730_0xx or later
V7R7.3.0 + MHyyyy

24-inch I/O drawer
add/removal

All levels
V7R7.2.0

All levels
V7R7.2.0

For more details and the latest update on the minimum and recommended firmware levels for
CHARM on Power 795, refer to the IBM Power Systems Hardware Information Center:

http://publib.boulder.ibm.com/infocenter/powersys/v3rim5/index.jsp?topic=/p7ed3/p7
ed3cm_matrix_mmb_9119.htm

Next, we discuss IBM i planning considerations. To allow for a hot node repair/memory
upgrade to take place with i partitions running, the following PTFs are also required:

» V5R4: MF45678
» V6R1: MF45581

If the PTFs are not activated, the IBM i partitions have to be powered off before the CHARM
operation can proceed.

128 Power Systems Enterprise Servers with PowerVM Virtualization and RAS


http://publib.boulder.ibm.com/infocenter/director/v6r2x/topic/dpsm/dpsm_troubleshooting/dpsm_troubleshooting_managedsystemstate_conn_prob.html
http://publib.boulder.ibm.com/infocenter/powersys/v3r1m5/index.jsp?topic=/p7ed3/p7ed3cm_matrix_mmb_9119.htm

Features not supported: The following features and capabilities are not supported in
conjunction with CHARM:

» Systems clustered using RIO-SAN technology (this technology is used only by IBM i
users clustering using switchable towers and virtual OptiConnect technologies).

» |/O Processors (IOPs) used by IBM i partitions do not support CHARM (any IBM i
partitions that have IOPs assigned must either have the IOPs powered off or the
partition must be powered off).

» Systems clustered using InfiniBand technology (this capability is typically used by High
Performance Computing clients using an InfiniBand switch).

» Sixteen GB memory pages, which are also known as huge pages, do not support
memory relocation (partitions with 16 GB pages must be powered off to allow CHARM).

Table 4-7 provides estimated times in minutes for each activity (by role) fora CHARM
operation on a Power 780 Server. The times are shown in minutes, and they are
approximations (~). The estimated times are for a single operation. For a large MES upgrade
with multiple nodes or GX adapters, careful planning by the system administrator and IBM
system service representative (SSR) must be done to optimize the overall upgrade window.

Table 4-7 Estimated time for CHARM operation on a Power 780

System administrator time SSR time
(minutes) (minutes)

Operation Prepare for Resource Memory Firmware Physically
node/GX allocation/ relocation deactivate/ remove/
evacuation restore (32-512GB) activate install

Node Add N/A ~30 N/A ~30-45 ~60

Node Upgrade ~30 - 60 ~30 ~11-77 ~25-40 ~15

Node Repair ~30 - 60 ~30 ~11-102 ~25 - 40 ~15-20

GX Add N/A ~15 N/A ~10 ~5

GX Repair ~10- 30 ~15 N/A ~15-20 ~8

There are rules for CHARM operations:
» Only a single hot add or repair operation can be performed at one time from one HMC.

» In a dual management console environment, all CHARM operations must be performed
from the primary management console.

Non-primary management console: In V7R7.3.x.x of HMC and SDMC, a new feature
was added that if you start a repair from the non-primary management console, it asks
if you want to make the console from which you are running the procedure the primary
management console. It then tries to renegotiate the role of the primary management
console. If the non-primary HMC can become the primary management console, it
allows you to continue with the procedure on this console. Refer to Figure 6-6 on

page 199.

» The “Prepare for Hot Repair/Upgrade” task must be run by the system administrator to
determine the processor, memory, and I/O resources that must be freed up prior to the
start of concurrent operation (this task is for the system administrator).
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Note: The Prepare for Hot Repair/Upgrade utility is a tool for the system administrator
to identify the effects to system resources in preparation for a hot node repair, hot node
upgrade, or hot GX adapter repair operation. Refer to Figure 4-16. This utility provides
an overview of platform conditions, partition 1/0, and processor and memory resources
that must be freed up for a node evacuation. A node is a drawer in a 9117-MMB,
9179-MHB, or 9119-FHB system. For more details about the Prepare for Hot
Repair/Upgrade utility, refer to the IBM Power Systems Hardware Information Center:

http://publib.boulder.ibm.com/infocenter/powersys/v3rim5/topic/p7ed3/ared3no

deevac.htm
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Figure 4-16 Prepare for Hot Repair/Upgrade utility

» A second hot add or repair operation cannot be started until the first one has completed
successfully. If, at first, the hot operation fails, the same operation must be restarted and
completed before attempting another operation.

» Multiple hot add or repair operations must be completed by performing a series of single
hot add or repair operations.

» You must enable the service processor redundancy capability, if it has been disabled,
before a CHARM operation, except on a Power 780 with a single node.

» An IBM service representative (SSR) must perform the execution of CHARM procedures
and the physical hardware removal and replacement.

You can find additional information about CHARM on the Power 780 Server at the following

website:

» Planning for CEC hot node add and hot node repair maintenance

http://publib.boulder.ibm.com/infocenter/powersys/v3rim5/index.jsp?topic=/p7ed3
/abstract_ared3.htm

» Planning for concurrent GX adapter or hot node add

http://publib.boulder.ibm.com/infocenter/powersys/v3rim5/index.jsp?topic=/p7ed3
/ared3addhardware.htm

» Planning for hot GX adapter or node repair

http://publib.boulder.ibm.com/infocenter/powersys/v3rim5/index.jsp?topic=/p7ed3
/ared3repairhardware.htm

» Planning for adding or upgrading memory

http://publib.boulder.ibm.com/infocenter/powersys/v3rim5/index.jsp?topic=/p7ed3
/ared3kickoff.htm
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For the latest version of the planning checklist, refer to the “Planning for CEC hot-node add
and hot-node repair maintenance” section of the IBM Power Systems Hardware Information
Center:

http://publib.boulder.ibm.com/infocenter/powersys/v3rim5/index.jsp?topic=/p7ed3/ar
ed3kickoff.htm

4.4 Software planning

Next, we describe the operating system support requirements and key prerequisites for the
Power 780 and Power 795.

First, we discuss the following AIX operating system requirements for POWER7 systems:
» AIXV7.1

» AIX V6.1, with the 6100-06 Technology Level

» AIX V5.3, with the 5300-12 Technology Level and Service Pack 1, or later

» AIX V5.3, with the 5300-11 Technology Level and Service Pack 5, or later (availability
30 September 2010)

» AIX V5.3, with the 5300-10 Technology Level and Service Pack 5, or later (availability
30 September 2010)

Although AIX 7.1 is supported on older Power servers, when running on the POWER7
servers, AlX 7.1 is the first OS version that allows an application to scale beyond 64
cores/128 threads to reach 256 cores and 1,024 threads in a single instance. Also, with AIX
7.1, you are able to control which processors (cores) are allowed to be interrupted in order to
handle typical system interrupt requests. This new capability in AIX and Power enables a
much more friendly environment for business critical applications that require true real-time
processing.

If installing the IBM i operating system on POWER?7 systems, the following versions are
supported:

» IBMi7.1, orlater
» IBMi 6.1, with 6.1.1 machine code, or later

If installing the Linux operating system on POWER?7, the following versions are supported:

» Red Hat Enterprise Linux AP 5 Update 5 for Power, or later
» SUSE Linux Enterprise Server 10 Service Pack 3, or later
» SUSE Linux Enterprise Server 11 Service Pack 1, or later

For systems ordered with the Linux operating system, IBM ships the most current version that
is available from the distributor. If you require a separate version than the version that is
shipped by IBM, you must obtain it via a download from the Linux distributor’s website.
Information concerning access to a distributor's website is located on the product registration
card that is delivered to you as part of your Linux operating system order.

If you are installing virtual 1/0 server, Virtual I1/O Server 2.2 or later is required.

There are unique considerations when running Java 1.4.2 on POWERY. For the best
exploitation of the outstanding performance capabilities and most recent improvements of
POWER? technology, IBM recommends upgrading Java-based applications to Java 6 or Java
5 whenever possible. For more information, refer to the following website:

http://www.ibm.com/developerworks/java/jdk/aix/service.html
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IBM Systems Director Version 6.2.1.2 or later is required for CHARM on POWER?.

4.5 HMC server and partition support limits

HMC Version 7.7 supports managing a maximum of 48 servers (non-Power 590/595 models)
or 32 IBM Power 590/595 servers with a maximum of 1,024 partitions across the managed
servers. The number of servers that each HMC can control varies by server size and
complexity. Each server partition must have a physical connection to the network, and the
HMC must be logically connected to each partition via the network connection. For additional
details about the number of servers and LPARs supported, go to this website:

http://www.software.ibm.com/webapp/set2/sas/f/hmc/

4.6 Migrating from POWERG6 to POWER7

Before attempting cross-platform migration, familiarize yourself with the binary compatibility
statement of POWER7 with previous generations. This statement applies to the version of
AlX that you might plan to install or use on your POWER?7 server.

4.6.1 Migrating hardware from POWER6 and POWER6+ to POWER7

Hardware migration from POWERS and earlier to POWER?7 is currently not possible.
However, it is possible to migrate your current POWER6 and POWER6+™ to a POWER7
server and vice versa. You can obtain a complete list of adapters that can be reused from the
POWERG6 on the POWER?7 in the IBM Power 795 Technical Overview and Introduction,
REDP-4640. You might need to review features, including CoD and PowerVM, with your sales
representative before this migration.

Hardware upgrade path to an IBM Power 780
IBM will replace the following components:

The CEC

Dynamic device reconfiguration (DDR2) to DDR3

Trim kits
Enterprise enablement

vyvyyy

Depending on your system configuration, you might not replace the following components:

The rack

PCle adapters

Cables, line cords, keyboards, and displays
I/O drawers

v

vvyy

Hardware upgrade path to an IBM Power 795

POWERG6 machine type 9119-FHA can be migrated to POWER7 machine type 9119-FHB.
The upgrade includes the replacement of the processor books and memory in the 9119-FHA
CEC frame. You must reorder the CoD enablements.
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Components that are not replaced
You do not replace the following components:

The current POWERG bulk power distribution and bulk regulator assemblies
Bulk power regulators

Bulk power distributors

Some 12X PCI-X and PCl-e

vyvyyy

The IBM Power 795 Technical Overview and Introduction, REDP-4640, specifies the
complete list and associated feature codes.

4.6.2 Migrating the operating system from previous Power servers to POWER7

The following sections provide information about software migrations from previous Power
Systems servers to POWER?7 servers.

POWERG6 to POWER7 migration
POWER6 TO POWERY7 migration offers the following possibilities:

» Hardware migration, which is discussed in 4.6.1, “Migrating hardware from POWER®6 and
POWER®6+ to POWER?7” on page 132.

» Active and inactive migration using LPM, which is introduced in 3.2.3, “Live Application
Mobility (LPM)” on page 75.

» Offline migration, which is a similar process to Migrating from POWERS5 and earlier
systems to POWER?7.

Migrating from POWERS and earlier systems to POWER7

In this section, an application refers to any non-operating system software, including vendor
off-the-shelf, packaged applications, databases, custom-made applications, and scripts.

The AlX installation, whether Network Installation Management (NIM) or media, provides a
few installation options. These options include a new and complete overwrite, preservation
install, and migration. NIM from A to Z in AIX 5L, SG24-7296, explains these options in detail.
The following examples show NIM installations and not media-based installation. The
preferred 1/O environment takes advantage of the PowerVM virtual I/0 setup.

There is no hardware-based path to move from POWERS. Therefore, there is no active
migration. The migration options in this section apply to POWER6/POWER7 migration. Our
preferred option is LPM. The options that follow require that you create an LPAR. After you
create the LPAR, you can perform one of these migrations:

» New and complete installation
» mksysb restore

» SAN-based migration using physical HBAs
» SAN-based migration using virtual adapters
» Alternate disk installation using SAN

New and complete overwrite installation

This option is an installation of AIX (BOS), which is often called a “new and complete
overwrite”. Ensure that you have enough disk space to perform the installation. The
installation media can be CD or DVD. However, NIM is the preferred and recommended
method.
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With the “New and complete overwrite” method, consider the following information:

»

»

All data on the selected disk is lost.

All customized system settings are lost. These settings might be required by the
applications. Examples are custom network settings, including static routes, and file
system settings, including VIO users. You must set these options again.

All applications must be reinstalled.
If data resided on the same disk, the data must be restored from backup media.

If data resided on a separate volume group, recover it by importing the volume group as
shown in “Example importing non-root volume group” on page 355.

Follow these steps for a new complete overwrite installation on a new server:

1.

A A

Prepare the LPAR.

Make disks available to the LPAR using either NPIV or vSCSI.
Prepare the NIM environment or boot from installation media.
Initiate Base Operating System (BOS) installation.

Start up the LPAR and select the new and complete overwrite option. The following steps
are explained in NIM from A to Z in AIX 5L, SG24-7296:

Start the LPAR from the HMC into SMS
Select Boot Options.

Select Boot install devices.

Select install devices.

Choose Option 6: Network.

- 0o o 0o T ®

Select Bootp.
Choose the appropriate Network Adapter.

J @

Select Normal Boot mode.
Select Yes to start.

j- Type 1 and press Enter to use this terminal as the system console.
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k. Select option 2 Change/Show Installation Settings and Install on the Base Operating
System installation window, as shown in Figure 4-17.

£ HMCIVTERM - PuTTY =13
Eal

Welcoms= ©o Base QOQperatling Syatem
Installation and Maintenance

[vpe th:E%hnbcr of your choice and press Enter. Choice is dindicated by »>>>.
»> 1 Scart Instmll Mow with Default Settinga

Z Change/Show Inscallation Settings and Install

3 Scart Haincenance Mode for Syscem Recovery

4 Configure Network Disks [LiSC3I)

5 Select Scorage hdaprecs

88 Help 7
S5 Frevious Henw +

»> Choice [1]: [ w
Figure 4-17 Base Operating System Installation and Maintenance window

I.  You are prompted either install with the current installation settings or make changes,
as shown in Figure 4-18.

HMCIVTERM - PG P, N

I Installation and Settings e

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

1 System Settings:
Method of Installation..........o... Preservation

Disk Where You Want to Install..... hdisk0

Z  Primary Language Enviromoent Settings (AFTER Install):

Cultural ConvenLion. . ..cueeeeenreas C IPO3IXE)
= 4 T T £ C IPOAIE)
Fevhboard. .. ... .ot it eennnnnennsns C IPO3IXE)
3 Fecurity Model.......oi i ennannnnns Default
More Options [Goftware install options)

== 0 Install with the settings listed above.

83 Help ? | TALRNIMNG: Base Operating System Installation will
99  Previous Menu |destroy or impair recovery of S0ME data on the
|destination disk hdisko.
»> Choice [0]: [] |

Figure 4-18 BOS Installation and Settings window
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m. Select option 1 New and Complete Overwrite. This option overwrites everything on the
selected disk, as shown in Figure 4-19.

¥ AEE

Change Method of Installation
Tvpe the nuwbkber of the installation method and press Enter.

1 New and Complete Cverwrite
Crrerwrites EVERYTHING on the disk selected for installation.
WMarning: Only use this wethod if the disk is totally empty or if there
iz nothing on the disk you want to pressrve.

+»»» Z Preservation Install
Preserves S0ME of the existing data on the disk selected for
installation. Warning: This wmethod overwrites the usr [(fusr),
variable (fvar), tewporary (ftwp), and root (/) file svstems. Other
product (applications) files and configuration data will he destroved.

55 Help 7
98  Prewvious HMenu

~»> Choice [2]: [] v

Figure 4-19 Change Method of Installation

n. Selecting option 1 continues with the installation and overwrites the contents of the
selected disk.

The mksysb restore command

The mksysb restore command allows you to restore operating system files and
configurations. This method restores all file systems that were mounted when the backup was
taken. You must not use the mksysb command as a backup strategy for non-operating system
files (data). Follow these steps for using the mksysb restore procedure:

1. Prepare the LPAR.

2. Make disks available to the LPAR using either NPIV or vSCSI. Physical devices are not
recommended for this volume.

3. Prepare the NIM environment:

— If initiating a restore from installation media, you must boot either from a tape that was
created using the mksysb command or from a CD/DVD that was created using the
mkdvd command.

— If a NIM server is used, you need a valid mksysb image that was created with the
mksysb commands, a spot, and an Ipp_source.

The Ipp_source: The Ipp_source is required, because it contains device files that
might not be included in the mksysb. These devices are POWER7-specific devices
that might not be available on POWERS. The required device files include virtual
devices that might not have been installed on the source machine.
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4. Initiate the BOS installation. When using NIM to initiate booting, select mksysb - Install
from a mksysb and not rte, as shown in Figure 4-20.

+ ____________ I ———m———-————e——e—rerrr—r————rrrrr e e, —_E—_E—_—————
| Select the installation TYPE

I

| HMowe cursor to desired item and press Enter.

I

| rte — Install frow installation images

| Ir:'|]~:E: v=h — In=stall from a mksvsh

| spot — Install a copy of a 23POT resource

I

| Fl=Help FzZz=Refresh Fi=Cancel

| F8=Image Fl1O0=Exit Enter=Dho

| f=Find n=Find MNext

+ ____________________________________________________________

Figure 4-20 NIM BOS installation type selection

5. Boot the LPAR into maintenance mode and follow these steps, which help to start an
LPAR using media:

a. Start the LPAR from the HMC into SMS.
Select Boot Options.

Select Boot install devices.

Select install devices.

Choose Option 6: Network.

-~ 0o a0 T

Select Bootp.
Choose the appropriate Network Adapter.

@

Select Normal Boot mode.
Select Yes to start.

j- Type 1 and press Enter to use this terminal as the system console.
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k. On the Base Operating System installation window that is shown in Figure 4-21, select
Option 2 Shrink File Systems. Figure 4-21 shows that there is no preservation or
migration option. There is only an option to select a target disk. After the target disk is
selected, the mksysb restore process continues.

? - [O)ix

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

Setting: Current Choice(s):
1 Disk(s) where you want to install ...... hdisk0O
Tse HapsS. . .o et i e i nnennns Mo
2 3hrink File 39StemS. ..o e e e nnnnnns Mo
3 Import User Volume GroupS. ... eeeee-=s Tes
Recover Devices. ..o in e snnnnnnnnss Tes

»»» 0 Install with the settings listed showve.

88 Help ? |  WARMNING: Base Operating Svstem Installation will
99 Previous Menu | destroy or impalr recovery of ALL dats on the
| destination disk hdiskO.
»»» Choice [0]: [] v

Figure 4-21 Selecting a disk on which to restore an mksysb

Consider the following information when using the mksysb restore command:
» All data on the selected target disk is lost.
» Customized system settings and parameters are restored from the mksysb image.

» All application binaries and data residing on the mksysb disk are restored, with the
exception of any directories and subdirectories that are listed in the /etc/exclude.rootvg
file.

» [f there is any data residing on a separate volume group, recover it by importing the
volume group, as shown in “Example importing non-root volume group” on page 355. This
method is a safer option than a new and complete overwrite. The process is still
cumbersome.

4.6.3 Disk-based migrations

The following methods remove the need to install or restore the operating system or the
application data. The operating system and the data is “Taken” as it is by pointing physical
volumes to host-based adapters (HBAs) on the POWER?7 servers. Your storage team must be
involved in this process.

4.6.4 SAN-based migration with physical adapters

In this method, HBAs can be allocated directly to an LPAR. We are not using the virtual I/0
server. Although we mention this method, we recommend that you use virtual I/O server,
which is part of the PowerVM virtualization offering. Follow these steps:

1. ldentify the disks that are allocated to the LPAR on the POWERS5 server:
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— Many commands exist to identify which disks are connected to the LPAR. Most of
these commands are vendor-based multipath software commands, such as pcmpath
query device. Other commands are AIX commands and VIO commands. Although
Example 4-2 shows two commands that can be used to get the serial numbers of the
disks that must be zoned or mapped to the target system, there are a number of
available commands, depending on the installed devices and drivers.

Example 4-2 Using pcmpath and Isattr -El to identify a LUN serial

# pcmpath query device 1

DEV#: 1 DEVICE NAME: hdiskl TYPE: 1814 ALGORITHM: Load Balance
SERIAL: 600A0B800026B28200007ADC4DD13BD8

Path# Adapter/Path Name State Mode Select Errors
0 fscsi0/path0 CLOSE  NORMAL 0 0
1 fscsi2/path2 CLOSE  NORMAL 0 0
2 fscsi0/pathl CLOSE  NORMAL 162 0
3 fscsi2/path3 CLOSE  NORMAL 144 0

Using Tsattr
# Tsattr -E1 hdiskl -a unique_id
unique_id 3E213600A0B800026B28200007ADC4DD13BD80F1814 FAStTO3IBMfcp PCM False

— Check that none of the disks are internal disks. If any of the disks are internal, you
must either replace them with SAN-attached disks, or you must migrate them to other
disks on the same volume group using either the migratepv or replacepv command.
PowerVM Migration from Physical to Virtual Storage, SG24-7825, explains other
options of migrations from physical to virtual. Use the 1svg and 1sdev commands to
confirm if there are any internal disks that are allocated on a volume group.

Example 4-3 shows a root volume group with internal disks. These disks must be
migrated to SAN storage.

Example 4-3 A rootvg with internal disks

1svg -p rootvg
root@nimresl / # Tsvg -p rootvg

rootvg:
PV_NAME PV STATE TOTAL PPs  FREE PPs FREE DISTRIBUTION
hdisk0 active 546 11 00..00..00..00..11

root@nimresl / #

Notice that hdisk0 is allocated to rootvg. Isdev -Cc disk shows hdisk0 is physically attached
to the server.

root@nimresl / # Tsdev -Cc disk

hdisk0 Available 04-08-00-3,0 16 Bit LVD SCSI Disk Drive

hdiskl Available 04-08-00-4,0 16 Bit LVD SCSI Disk Drive

hdisk2 Available 04-08-00-5,0 16 Bit LVD SCSI Disk Drive

hdisk3 Available 04-08-00-8,0 16 Bit LVD SCSI Disk Drive

— Example 4-4 shows a root volume group using SAN-attached disks. The rootvg on
Example 4-3 cannot be “zoned” to the POWER?7, because it is internal to the POWER5
hardware.

Example 4-4 A rootvg with SAN-attached disks

# Tsvg -p rootvg
rootvg:
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PV_NAME PV STATE TOTAL PPs  FREE PPs FREE DISTRIBUTION
hdisk0 active 79 2 00..00..00..00..02
#

Notice that hdisk0 is allocated to rootvg. Isdev -Cc disk shows hdisk0 is a Multi Path 1/0
device (mpio)

# Tsdev -Cc disk

hdisk0 Available 02-00-02 IBM MPIO DS4700 Array Disk

hdiskl Available 02-00-02 IBM MPIO DS4700 Array Disk

hdisk2 Available 02-00-02 IBM MPIO DS4700 Array Disk

hdisk3 Available 02-00-02 IBM MPIO DS4700 Array Disk

hdisk4 Available 02-00-02 IBM MPIO DS4700 Array Disk

hdisk5 Available 02-00-02 IBM MPIO DS4700 Array Disk

hdisk6 Available 02-00-02 IBM MPIO DS4700 Array Disk

hdisk7 Available 02-00-02 IBM MPIO DS4700 Array Disk

hdisk8 Available 00-00-02 IBM MPIO DS4700 Array Disk

hdisk9 Available 00-00-02 IBM MPIO DS4700 Array Disk

2. Prepare the LPAR, as shown in 2.10.1, “Creating a simple LPAR” on page 52.

3. Make disks available to the LPAR using either NPIV or vSCSI. 2.7.2, “N_Port ID
Virtualization (NPIV)” on page 43 shows the process.

4. Shut down the LPAR on the source server.

Note: If you do not shut down the LPAR on the source server before starting it, the
operating system does not start. The file systems, including the rootvg file systems, will
be corrupted. This situation creates a code 553 or 557 on the destination server and file
system corruptions on the source. You will have to restore from mksysb. This condition
does not show immediately, but it shows when the server is rebooted, as shown in
Figure 4-22. The IPL stops at this point. The HMC or SDMC displays the error code.
The first diagram shows the open console. The IPL stops at the window that is shown in
Figure 4-22. Figure 4-23 on page 141 shows the error code.

#

Elapsed time since release of system processors: 241517 mins 25 secs

Welcome to ATE.
I boot image timestamp: Z1:47 05719
The current time and date: 16:02:49 05/20/2011
processor count: Z2) memory size: 4096ME:; kernel size: 24426
boot device: /vdevice/v-scsifi30000004/disk@s100000000000000:

Figure 4-22 Stage where IPL stops due to corrupted root file systems and boot device
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A hbtps:/f172.16.20, 105/hmciconnects/mainuiFrameset, jsp

Hardware Management Console

hscroot | Help | |

Systen'us Management » Serverzs > psT0_170
1 &
|| EE & H R N Gl ) | [asks ~ | vews~ |
Frocessing Active ] Refarance

Sakct | Mame £ |ID o |Sta1us Units A | Memory (GBEy -~ Prafil Enwircnment L

O |Egsm1_vio_t 1 Running 0.2 4| default Virtual 11D Sarver

[ |[Eq ipart ] Running 0.4 4 default ALK or Linusx D557

0 |[Eqipare 7 Running 0.3 4| dafault AlX or Linux

[0 [Eq miipart 4 Running 0.4 8 migar! A or Linu

Figure 4-23 Code caused by corrupt file system or boot device

5. Start the LPAR on the POWER?7 in system management services (SMS) by using either
NIM rte or media. Go into system maintenance mode by selecting option 3 Start
Maintenance Mode for System Recovery on the Base Operating System Installation and
Maintenance menu, as shown on Figure 4-24. Refer to NIM from A to Z in AIX 5L,
SG24-7296, which shows how to prepare the NIM server to get to the Base Operating
System Installation and Maintenance menu.

105 -PuTT Y. ‘ —BEIE]

Welcome to Base Operating Sysatem
Installation and Haintenance

Type The number of your choice and press Enter. Cholice 18 indicated by >>x>.
>»> 1 Scart Insactall Now wicth Defaultc Seccings

2 Change/Shov Inscallacion Seccings and Inscall

|3 Start Maintenance Hode for Syscem Recovery

4 Conrigure Necwork Disks (i3C3I)

Select Storages Adaprers

i

B8 Help
99 Frevious Henu

»»>> Choice [1]: [] .

Figure 4-24  Selecting the option to start an LPAR in maintenance mode
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6. Select option 1 Access a Root Volume Group, as shown in Figure 4-25.

2 HES|

Maintenance

Type the nunber of wour choice and press Enter.

P>> 1 Aeeess a Root Volume Group

Copy a 3ystew Dump to Removable Media
Aecess Advanced Maintenance Functions
Erase Disks

Configure Network Disks [1i3C2I)
Jelect 3torage Adapters

[m RN g IR = L s}

Figure 4-25 Accessing a root volume group for system maintenance

7. Select 0 to continue when prompted.
8. Select the disk that contains the root volume group.

9. Select the Access the volume group and start the shell option. You have access to the
disk. The controlling image is the spot from NIM, not the operating system on your server.
When you enter the df command, the command shows which file systems are mounted.
The NIM file systems are also displayed. See Figure 4-26.

df
ilesyaten 5lZ-hlocks Free 3Uzed ITused sIused Mounted on
dev/ ram0 393216 71064 82% 11926 563 /f
rimresl:/nimrepo/spot/apotal03/usre - - - - - [3POT/usr
limresl:/ninrepo/1pp source/aixfi03 - - - - - /8POT/usr/ays/ins
. images
proc 393216 71064 B2% 11926 56% fproc
dev/hd4 393216 71064 B2% 11926 5ey /
dev/ hdz 3735552 247072 943 34250 53% fusr
dev/hd3 163540 160544 3% 34 1% /tmp
dev/ hd9var 491520 137520 733 6496 29% [fvar
dﬁvfhdlﬂopt 720896 242064 67% G143 23% fopt

Figure 4-26 RAMFS file systems in system maintenance mode

10.After you are in system maintenance, run the following commands (the output is shown in
Example 4-5 on page 143):

a. Run the cfgmgr command for the Device configuration manager.
b. Run the bosboot command to recreate the boot image.

c. Run bootlist to confirm the bootlist.
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Example 4-5 Configuring POWER?7 devices that might not be on the boot image on disk

# cfgmgr
# bosboot -ad /dev/hdiskO

bosboot: Boot image is 29083 512 byte blocks.

# bootlist -m normal -o

ent0 bserver=172.16.20.40 client=172.16.21.35 gateway=172.16.20.40
entl bserver=172.16.20.40 client=172.16.21.35 gateway=172.16.20.40
hdisk0 blv=hd5

# bootlist -m normal hdisk0

11.After the cfgmgr command completes successfully, and the bosboot command completes

without a failure, restart the LPAR by running shutdown -Fr.

Alternate disk installation (alt_disk_clone)

This method is similar to 4.6.4, “SAN-based migration with physical adapters” on page 138

with the following differences:

» With alt_disk_clone, you clone the operating system to an alternate disk before making the

disk available to the destination server.
» You can allocate either the original disk or the cloned disk to the target server.

» The added safety of alternate disk is that you can return to the original server in its original

state, and the operating system has no added drivers and filesets.

After the alt_disk_copy is completed and cleaned, the alternate disk must be removed from
the source and allocated to the target server. You can follow the process in 4.6.4, “SAN-based

migration with physical adapters” on page 138.
Example 4-6 shows the commands to create a clone.

Example 4-6 Commands showing how to create a clone

# hostname

rflpar20

# 1spv

hdisk0 00c1f170c2c44e75 rootvg active
hdiskl 00f69afedbccched None

hdisk2 00f69af6dbccch7f datavg

# alt_disk copy -d hdiskl

Calling mkszfile to create new /image.data file.
Checking disk sizes.

Creating cloned rootvg volume group and associated Togical volumes.
Creating logical volume alt_hdb

Creating logical volume alt_hd6

Creating logical volume alt_hd8

Creating logical volume alt_hd4

Creating logical volume alt_hd2

Creating logical volume alt_hd9var

Creating logical volume alt_hd3

Creating logical volume alt_hdl

Creating logical volume alt _hd10opt

Creating logical volume alt_hdlladmin

Creating logical volume alt_lg_dumplv

Creating logical volume alt_1ivedump

Creating /alt_inst/ file system.
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/alt_inst filesystem not converted.

Small inode extents are already enabled.
Creating /alt_inst/admin file system.
/alt_inst/admin filesystem not converted.

Small inode extents are already enabled.
Creating /alt_inst/home file system.
/alt_inst/home filesystem not converted.

Small inode extents are already enabled.
Creating /alt_inst/opt file system.
/alt_inst/opt filesystem not converted.

Small inode extents are already enabled.
Creating /alt_inst/tmp file system.
/alt_inst/tmp filesystem not converted.

Small inode extents are already enabled.
Creating /alt_inst/usr file system.
/alt_inst/usr filesystem not converted.

Small inode extents are already enabled.
Creating /alt_inst/var file system.
/alt_inst/var filesystem not converted.

Small inode extents are already enabled.
Creating /alt_inst/var/adm/ras/livedump file system.
/alt_inst/var/adm/ras/1ivedump filesystem not converted.

Small inode extents are already enabled.
Generating a list of files
for backup and restore into the alternate file system...
Backing-up the rootvg files and restoring them to the
alternate file system...

Modifying ODM on cloned disk.

Building boot image on cloned disk.

forced unmount of /alt_inst/var/adm/ras/1ivedump
forced unmount of /alt_inst/var/adm/ras/11ivedump
forced unmount of /alt_inst/var

forced unmount of /alt_inst/var

forced unmount of /alt_inst/usr

forced unmount of /alt_inst/usr

forced unmount of /alt_inst/tmp

forced unmount of /alt_inst/tmp

forced unmount of /alt inst/opt

forced unmount of /alt_inst/opt

forced unmount of /alt_inst/home

forced unmount of /alt_inst/home

forced unmount of /alt_inst/admin

forced unmount of /alt_inst/admin

forced unmount of /alt_inst

forced unmount of /alt_inst

Changing logical volume names in volume group descriptor area.
Fixing LV control blocks...

Fixing file system superblocks...

Bootlist is set to the boot disk: hdiskl blv=hd5
# bootlist -m normal -o

hdiskl blv=hd5

# bootlist -m normal hdiskO

The size and contents of your disks affect the time that it takes for the alternate disk to
complete.
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VIO server-based migration using virtual adapters

This method requires the creation of Virtual SCSI or Virtual Fibre. Refer to “Creating Virtual
FC adapters” on page 229. After allocating the disks, follow the process that is described in
4.6.4, “SAN-based migration with physical adapters” on page 138.

Supported device drivers: In all the migration procedures that we have discussed, check
that you have supported device drivers. One way to resolve this issue if you do not is to
install all device support with the Base Operating System installation. This method requires
disk space, makes the installation longer, and makes the upgrades longer. If you do not
have all the supported devices, LPM might not work.

4.6.5 After migration to POWER7

Review the AIX prerequisites for running POWER7. The version of AIX has an effect on the
mode in which your POWER?7 server runs. To take full advantage of the POWER?7 features,
upgrade AIX to Version 7.1. Consult your application vendors to confirm compatibility. Also,
refer to Exploiting IBM AIX Workload Partitions, SG24-7599, for migrating an AIX Version 5.2
LPAR. This Redbooks publication shows the creation of a Versioned WPAR, which can run
AlX Version 5.2 TL 8 and later.

Reasons to consider running the latest AlX version:

» AIX 5.3: With 5300-09 TL and service pack 7, or later, the LPAR only runs in POWERSG or
POWERG6+ mode. You are not able to run smt2. Thus, you cannot run four threads per
core as designed for POWER?7.

» AIX Version 6.1: Prior to TL 6, the LPAR mode was POWER6 or POWERG+.

» AIX Version 6.1 TL 6 and later: The LPAR runs in POWER7 mode, but it is limited to 64
cores.

» AIX Version 7.1: It exploits all the capabilities of the POWER?7 architecture.

Table 4-8 on page 146 from the IBM Power 770 and 780 Technical Overview and Introduction,
REDP-4639, shows the benefits that you can derive from running in POWER7 mode
compared to POWERS.
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Table 4-8 Benefits of running POWER7 mode

POWERS6 (and
POWERG6+) mode

POWER7 mode

Client value

Two-thread SMT

Four-thread SMT

Throughput performance,
processor core utilization

Vector Multimedia Extension
(VME)/AltiVec

Vector Scalar Extension (VSX)

High-performance computing

Affinity OFF by default

Three-tier memory,
Micro-partition
Affinity

Improved system performance
for system images spanning
sockets and nodes

» Barrier Synchronization
» Fixed 128-byte Array;
Kernel Extension Access

» Enhanced Barrier
Synchronization

» Variable-Sized Array; User
Shared Memory Access

High-performance computing,
parallel programming,
synchronization facility

64-core and 128-thread scaling

32-core and 128-thread
scaling

64-core and 256-thread
scaling

256-core and 1,024-thread
scaling

Performance and scalability for
large scale-up single system
image workloads, such as
online transaction processing
(OLTP), ERP scale-up, and
WPAR consolidation

EnergyScale CPU Idle

EnergyScale CPU Idle and
Folding with NAP and SLEEP

Improved energy efficiency

You can set up an LPAR running AlX Version 6 TL 6 and AIX Version 7.1 to an earlier
processor mode using the LPAR Profile Processors tab. We recommend that you leave the
option as the default. The processor mode changes based on the operating system level.

The next sections discuss the LPAR mode and provide examples.
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Notice on the Processing Settings tab, when creating an LPAR, there is no option to choose
which processor mode to use. See Figure 4-27.

Processing Settings

Specify the desired, minimum, and maximum processing
settings in the fields below.

Total usable processing units: 4.00
Minimum processing units * 0.1
Desired processing units: * 0.1
Maximum processing units: * 0.1
Shared processor pool: @ajﬁjm ng _|j

Virtual processors
Minimum processing units required  0.10
for each virtual processor:

Minimum wvirtual processors: i 1
Desired virtual processors: * 1
Maximum virtual processors: 9 1
] Uncapped

Weight : |

Figure 4-27 Initial creation of an LPAR: No processor mode option
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After the LPAR creation, you can change the processor mode on the LPAR when you are on
the POWER7 system. Follow these steps:

1.

Log on to the SDMC.

2. Select hosts.
3. Select Virtual Server — Action — System Configuration — Manage Profile.
These choices are shown in Figure 4-28.
In the following figures, we show you how to use an HMC to change the system mode. We
explain how to use an SDMC in detail in 5.1, “SDMC features” on page 158.
4. Login to the HMC.
5. Select System Management.
6. Select the system. This option lists a few LPARs.
7. Click on the LPAR.
8. Select Tasks — Configuration — Manage Profiles. The window that is shown in
Figure 4-28 opens.
| (| test Tasks = Yiewys = |
. Propetties
Processing - . L. Reference "
Status Uitz Change Default Profile Environme Caode
Cperations 3
L e | T
[ — Hardwware Information [ 2 Manage Custom Groups
250 Total: 51 Fitered: 2 Select Conzale Window: ] Save Current Configuration
Serviceahility

Figure 4-28 Editing a virtual server profile

9.

Select the profile that you need to edit. Select the Processor tab. On the Processor tab,
select the appropriate mode on the Processor compatibility mode list box, as shown in
Figure 4-29 on page 149.
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Virtual Power

General | Processors | Memory | I/0 Adapters | Contralling

Settings HCA

Detailed below are the current processing settings for this partition profile,

Processing mode

© Dedicated
& chared

Processing units
Total managed system processing uniks @ 22,00

Minimum processing units [0.1
Desired processing units : (0.1
Maximum processing units [0.1

Shared processor pool:

-

[DefaultPool (03 |

¥irtual processors

Minirmum processing units required for each virtual processor @ 0.10

Minimum virtual processars [1.0
Desired virtual processars [1.0
Maxirmurn virtual processors |1.III
sharing mode
gl dLIT
™ Uncapped YWeigh POWERSG
POVWWERG+
8 POWERT
Processaor compatibility mode: EEEM —

ok || cancel || Help |

< I

Figure 4-29 POWERY7 Processor compatibility Mode

Example 4-7 shows the 1sconf command, which allows you to see the processor mode of a

running AIX LPAR.

Example 4-7 Showing the processor mode of an AIX LPAR

# 1sconf | head

System Model: IBM,9117-MMA
Machine Serial Number: 101F170
Processor Type: PowerPC_POWER6
Processor Implementation Mode: POWER 6
Processor Version: PV_6_Compat
Number Of Processors: 2
Processor Clock Speed: 4208 MHz
CPU Type: 64-bit

Kernel Type: 64-bit

LPAR Info: 6 1par2_570
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4.7 Technical and Delivery Assessment (TDA)

150

IBM is continually striving to improve worldwide solution quality. The Technical and Delivery
Assessment (TDA) is an objective, third-party technical expert inspection of your completed
Power System solution design to answer three questions:

» Will your solution work?
» Is IBM prepared to implement it successfully?
» Will your proposed solution meet your requirements and expectations?

The Power 780 and Power 795 servers require a mandatory pre-installation TDA before the
order ships. The pre-installation TDA is designed to evaluate your (the client) readiness to
install, implement, and support your new Power System solution. In addition, the TDA is
designed to minimize installation problems, minimize IBM and IBM Business Partner costs to
support, and document the actions that are required for success.

We want to ensure that you are getting the correct solution to meet your business
requirements. This process uses IBM technical support to provide expert skills to identify
activities that are required for a successful solution implementation.

Our solution assurance works because we have designed the process over time using actual
client experiences. The preparation of the TDA document is an exercise that can be extremely
revealing. It pulls the entire solution together from one central view and can reveal if there are
missing components. During the TDA review, experts review the overall solution and help
identify what might have been overlooked in the design. It provides many perspectives with a
single consistent approach.

When IBM conducts your TDA review, all appropriate team members are invited (IBM, IBM
Business Partner, and client) and required to attend. The pre-installation review needs to be
completed one to two weeks before the Power system ships, or earlier if significant porting,
moving, or site preparation tasks are required. During this review, the experts discuss the
following items:

Power requirements

Space requirements

Cabling requirements

Installation plan and responsibilities
Upgrade plan and responsibilities
Services and support

vVvyYvyvyYYyvyy

There are three possible outcomes to a TDA. The solution stage assessments are “passed”,
“passed with contingency on action items”, and “not recommended”.

Passed

If the subject matter experts (SMEs) approve the solution as presented, the proposed design
and solution proceeds. A result of “Passed” does not mean that there are no outstanding
action items, there might be many outstanding action items. However, the outstanding action
items associated with a review that receives this rating must have a predictable outcome that
does not alter the viability of the overall solution. For instance, an action item might be to
review options that you as the client have for maintenance offerings. This item can be
performed, and the outcome does not alter the nature of the solution technically.

Passed with contingency on action items

This outcome is a conditional approval that depends on the results of certain specified action
items. For example, suppose that a certain version of an application is an absolute
prerequisite to support your proposed Power server, but it was not known whether that
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version was actually available. The reviewers might elect to approve contingent on it being
verified that the required version can be installed or upgraded to the required release.

A contingency on action item differs from an ordinary action item in that its outcome is
uncertain, yet critical to the viability of the proposed solution. In the case of a “Passed With
Contingency on Action Iltems” result, your IBM sales team must take steps to execute the
contingent action items and ensure that the outcomes are the ones needed to satisfy the TDA
conditions.

Not recommended

This result means that the reviewers do not agree that the solution is technically viable. A
solution might be “Not recommended” due to the lack of sufficiently detailed information to
evaluate the solution. The “Not recommended” result does not occur often. We list several
reasons that reviewers might conclude that a solution is “Not recommended”:

» The solution, as presented, fails to meet the requirements articulated by the client and
cannot be rescued with minor adjustments.

» The solution presenter cannot provide sufficient information to allow the reviewers to judge
the technical viability of the solution.

» The technical risk that is associated with the solution is unreasonably high.

Your TDA review must document two solution risk assessment ratings:

» Before Action Items Are Completed: Risk assessment is for the solution “as is”, at the time
of the TDA.

» After Action ltems Are Completed: Risk assessment is for the solution with the assumption
that all recommended action items that result from the review are completed on schedule.

There are three risk assessment levels:
» High

» Medium

» Low

The members of your IBM sales and technical sales team need to ensure that all action items
are completed correctly.

4.8 System Planning Tool (SPT)

The System Planning Tool (SPT) is a browser-based application that helps you design your
system configurations and is particularly useful for designing logically partitioned systems. It
is available to assist in the design of an LPAR system and to provide an LPAR validation
report that reflects your system requirements while not exceeding IBM’s LPAR
recommendations. It is also used to provide input for your specified hardware placement
requirements. System plans that are generated by the SPT can be deployed on the system by
the HMC, SDMC, and the IVM. The SPT is intended to be run on the user’s personal
computer, and it is provided as is with no implied or expressed warranty of any kind.

SPT: The SPT is available for download at this website:
http://www-947.1ibm.com/systems/support/tools/systemplanningtool/

Chapter 4. Planning for virtualization and RAS in POWER? high-end servers 151


http://www-947.ibm.com/systems/support/tools/systemplanningtool/

You can use the SPT to design both a logically partitioned system and a non-partitioned
system. You can create an entirely new system configuration from nothing or you can create a
system configuration based upon any of the following information:

» Performance data from an existing system that the new system will replace
» A performance estimate that anticipates future workload requirements
» Sample systems that you can customize to fit your needs

After designing a system with SPT, you can generate the following information:
» Reports that detail the system configuration that you have architected

» System-plan files that can be moved to the HMC, SDMC, or IVM that are used to actually
deploy your system plan

SPT uses a file format called .sysplan, which is used on your management console to
systematically distribute your system plan. The .sysplan file can be renamed to .zip and an
XML file can be extracted for possible manipulation outside of the SPT tool and the HMC or
SDMC.

For managed systems with virtual 1/O server installed, the HMC code must be at 7.3.3 (or
greater) and the virtual I/O server must be at Fix Pack 10.1 (or greater) to generate SPT files
from your HMC.

You can review the following reports from the SPT viewer:

» Partition-wise processor summary report
» Partition-wise memory summary report

» Virtual SCSI server-client slot mappings

» Virtual FC server-client slot mappings

» Verify dual virtual 1/0 server configurations for preferred practices

We highly suggest that you create a system plan using the SPT before and after any
hardware changes are made. Additionally, any major changes or new systems need to be
built in SPT before an order is placed to ensure their validity.

To use the HMC or SDMC to create a system plan successfully, you need to ensure that your
system meets a number of prerequisite conditions.

A system plan that you create by using HMC V7.3.3 or later, or the SDMC V6.2.1.2 or later,
contains hardware information that the management console was able to obtain from your
selected managed system. However, the amount of hardware information that can be
captured for the system plan varies based on the method that was used to gather the
hardware information.

The management console can potentially use two methods: inventory gathering and
hardware discovery. When using hardware discovery, the HMC/SDMC can detect information
about hardware that is unassigned to a partition or that is assigned to an inactive partition.
Additionally, the HMC/SDMC can use one or both of these methods to detect disk information
for IBM i LPARs. You will collect better quality data and a more accurate quantity of data for
the system plans if you use the hardware discovery process.

The IBM POWER?7 information center gives the detailed requirements for both inventory
gathering and hardware discovery at this website:

http://publib.boulder.ibm.com/infocenter/powersys/v3rim5/index.jsp

To create a system plan by using the HMC, complete the following steps:
1. In the navigation area, select System Plans. The System Plans page opens.

152 Power Systems Enterprise Servers with PowerVM Virtualization and RAS


http://publib.boulder.ibm.com/infocenter/powersys/v3r1m5/index.jsp
http://publib.boulder.ibm.com/infocenter/powersys/v3r1m5/index.jsp

In the Tasks area, select Create System Plan. The Create System Plan window opens.
Select the managed system that you want to use as the basis for the new system plan.
Enter a name and description for the new system plan.

ok~ 0D

Optional: Select whether you want to retrieve inactive and unallocated hardware

resources. This option appears only if the managed system is capable of hardware
discovery, and the option is selected by default.

Important: If you do not select the “Retrieve inactive and unallocated hardware
resources” option, the HMC does not perform a new hardware discovery, but instead
uses the data in the inventory cache on the system. The HMC still performs inventory
gathering and retrieves hardware information for any active LPARs on the managed
server. The resulting new system plan contains hardware information from the

inventory-gathering process and hardware information from the hardware inventory
cache on the system.

6. Optional: Select whether you want to view the system plan immediately after the HMC
creates it.

7. Click Create.

Figure 4-30 show the HMC panels to create your Sysplan.

| Create System Plan - SystemPlans |

Select the managed system, and specify a name and description for the system
plan.

Managed system: p570_170 j

System plan name: |

Plan description: System plan created

from p570_170

Retrieve inactive and unallocated hardware resources

*Mote: Using this option can add sewveral minutes to the system plan creation
process.

O view system plan after creation

Create | Cancel | Help|

€D Internet in v Moo <

Figure 4-30 Creating the system plan pane

Now that you have created a new system plan, you can export the system plan, import it onto
another managed system, and deploy the system plan to that managed system.

Creating a system plan: As an alternative to the HMC web-user interface, you can use
the following methods to create a system plan that is based on the configuration of an
existing managed system.

There are several methods to create a system plan:
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» Run the mksysplan command from the HMC command-line interface (CLI).
» Run the mksysplan command from the SDMC CLI.
» Use the SDMC web user interface.

The POWER?7 Enterprise Servers support the Customer Specified Placement (CSP) of 1/0
adapters and I/O devices within the CEC and I/O drawers. Through the use of the CSP
feature, IBM Manufacturing can provide customization of your Power server order to match
your hardware placement request according to the slot in the drawer hardware placement,
before the server arrives at your site. We strongly advise that you use CSP for all Power 780
and 795 orders.

Without CSP, IBM Manufacturing makes an effort to distribute adapters evenly across busses,
planars, and drawers. However, this default placement might not be optimum for your specific
performance, availability, or LPAR connectivity requirements.

CSP specifications are collected using the SPT and processed through eConfig, or
placement requirements can be specified directly in eConfig using the Placement view. An
advantage of using SPT is that it allows the CSP information to be copied and preserved.

CSP requires your IBM account team to submit the cfreport output of eConfig to IBM
Manufacturing in a timely manner (within 24 hours) via the CSP website. It also requires your
account team to assure that the eConfig output submitted reflects the actual order placed.

We strongly advise that you create a system plan using the SPT before and after any changes
are made to existing hardware configuration. Additionally, any major changes or new
systems need to be built in SPT before an order is placed to ensure that the changes or new
systems are valid.

Disaster recovery planning: The SPT is also an excellent tool for documentation and
needs to be included as input into your disaster recovery plan.

4.9 General planning guidelines for highly available systems

For a highly available operating environment that takes advantage of reduced planned and
unplanned outages, planning is important. Plan toward eliminating single points of failure
(SPOFs) within a single system or cluster of interconnected systems that support an
application or applications. The IBM PowerHA SystemMirror Planning Guide, SC23-6758,
suggests the following considerations when eliminating SPOFs.

Considerations within a single managed system
The following considerations help eliminate SPOFs in a single server system:

Power source: Use multiple circuits or uninteruptible power supplies.

Networks: Use multiple networks to connect nodes. Use redundant network adapters.
TCP/IP subsystems: Use as many TCP/IP subsystems as required to connect to users.
Disk adapters: Use redundant disk adapters.

Controllers: Use redundant disk controllers.

Disks: Use redundant hardware and disk mirroring.

Cluster repository: Use RAID protection.

Virtual I/0 server: Use redundant VIO servers.

System management: Use redundant HMCs, SDMCs, or a combination of HMCs and
SDMCs.

YyVYyVYVYVYVYYVYYVYY
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Considerations for enhancing availability
The following considerations help enhance availability:

» Nodes: We suggest that you use multiple physical nodes.

» Applications: Use clustering, such as PowerHA, Cluster Aware AIX (CAA), or high
availability disaster recovery (HADR). You need to assign additional nodes for the
takeover.

» Mobility: Use either Live Application Mobility (LAM) or Live Partition Mobility (LPM).
» Sites: Use more than one site. Also, disaster recovery uses multiple sites.
You must complement all planning and implementations with testing. Skipping the planning

stage can result in infrequent, high-impact errors occurring. The more scenarios that you can
test assist in building resilience around the solutions that are provided.

Together with planning and testing comes training. Users need to be trained both on the job
and formally to be able to take advantage of the features that are provided. Clients need to
plan for the components on a single system that might have to be repaired.
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POWER7 system management
consoles

This section explores the POWER Server management console solutions through the
Hardware Management Console (HMC), IBM Systems Director Management Console
(SDMC), and the IBM Systems Director console.

We discuss the following topics in this section:

SDMC features

Virtualization management: Systems Director VMControl
IBM Systems Director Active Energy Management (AEM)
High availability Systems Director management consoles

v

vyy
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5.1 SDMC features

The SDMC is designed to be a successor to both the Hardware Management Console (HMC)
and the Integrated Virtualization Manager (IVM) for Power Systems administration. The
Power Systems management is integrated into the Systems Director framework, which allows
for the management of many systems of various types.

5.1.1 Installing the SDMC

The SDMC installation involves the following tasks:

» The installation of the hardware appliance that is required for all midrange and high-end
systems.

» The installation of the software appliance that replaces IVM.

» The use of the setup wizard at the end of the installation process to set up and perform the
initial configuration of the SDMC.

The SDMC virtual machine contains Linux as the base operating system. The virtualization
layer for the hardware appliance is fixed and cannot be changed. The hardware is provided by
IBM and it uses the Red Hat Enterprise Virtualization hypervisor (RHEV-H hypervisor). The
software appliance can be installed on either VMware or a kernel-based virtual machine
(KVM), and the client supplies the hardware.

For then detailed step-by-step installation procedure for the SDMC, see Chapter 2,
“Installation” of the IBM Systems Director Management Console Introduction and Overview,
SG24-7860, which is located at the following website:

http://www.redbooks.ibm.com/redbooks/pdfs/sg247860.pdf

5.1.2 SDMC transition

Although the move from the HMC to the SDMC might at first seem daunting, the SDMC has
been designed to allow for as smooth a transition as possible. First, you can run the HMC and
the SDMC in parallel, co-managing the same hardware, during the transition period. To
operate in parallel, both consoles must be at the same level of code.

Section 4.3, “HMC to SDMC transition”, in the IBM Systems Director Management Console
Introduction and Overview, SG24-7860, describes the procedure to launch the transition
wizard to move a system that is managed by an HMC to the SDMC. The publication is located
at the following website:

http://www.redbooks.ibm.com/redbooks/pdfs/sg247860.pdf
To use any of the advanced managers, such as the VMControl or Advanced Energy Manager

(AEM) plug-ins, at the SDMC launch, you must have the configuration that is shown in the
Figure 5-1 on page 159.
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P6/P7 (a)

(VMC + AEM)

Figure 5-1 Recommended configuration

Figure 5-1 describes the parallel management of an HMC or SDMC on a single POWERG or
POWER?7 frame. It also shows a hierarchical management configuration in which the
Systems Director, with the advanced management plug-ins installed, uses the HMC’s
management interface to the server to facilitate the use of the plug-ins.

As the HMC transitions out of use, the Systems Director will be able to manage the
POWERG6/POWERY7 either directly or hierarchically through the SDMC.

Requirements: The configuration that is shown in Figure 5-1 requires these supported
levels:

» The level of the HMC is 7.3.5 or higher
» The level of the IBM Systems Director is 6.2.1.2 or higher

5.1.3 SDMC key functionalities

SDMC allows a single management point for many systems in your enterprise. The SDMC is
extremely similar to the HMC. The goal in the redesign of the single point of control is to
provide the Systems Director with a combined hardware and software control user
experience. With SDMC, you can perform these functions:

» Manage and provision multiple systems of heterogeneous infrastructure

» Reconfigure systems by using logical partition (LPAR) and dynamic LPAR (DLPAR)
capabilities

» Enable certain hardware enhancements, such as POWERG6 compatibility mode, on the
POWER7

» Orchestrate Live Partition Mobility (LPM) operations
» Coordinate the suspend and resume of virtual servers

» Modify the resource assignment of your virtual servers even when they are in a stopped
state

» Manage virtual slots automatically, leading to enhanced virtual I/O server management

Chapter 5. POWER7 system management consoles 159



» Create users that use Lightweight Directory Access Protocol (LDAP) or Kerberos for
authentication

» Back up the whole virtual machine onto removable media or to a remote FTP server
» Schedule operations for managed systems and virtual servers

» Preserve the HMC’s active-active redundancy model in addition to the active-passive
availability model that is provided by the Systems Director

The IBM Systems Director Management Console Introduction and Overview, SG24-7860,
describe all these functionalities in detail. This book is located at the following website:

http://www.redbooks.ibm.com/redbooks/pdfs/sg247860.pdf

5.1.4 HMC versus SDMC

The SDMC represents the consolidation of several system management offerings that are
currently offered by IBM. It brings together the features in the Systems Director, IVM, and
HMC. Tasks that you can perform independently on any of these platforms can also
conveniently be performed on the SDMC. The SDMC, which includes all the traditional server
and virtualization management functions that are provided by the latest HMC, also provides
the simplicity of IVM in its functions.

The HMC administers entry-level systems to high-end systems. The SDMC manages many
systems of multiple types. It manages both POWER processor-based blades, systems that
were previously managed by the IVM, and high-end systems. The SDMC is available as a
hardware appliance similar to the HMC. The SDMC, however, unlike the HMC, is available in
a virtual appliance form, as well, for installation into existing virtual machine environments.
The software appliance is intended for the management of low-end and midrange servers.
The hardware appliance is targeted for use with midrange to high-end servers.

Due to the integration with the Systems Director, an inherently cross-platform management
server, you might notice changes in terminology. Logical partitions (LPARs) are, for example,
in SDMC referred to as “virtual servers”, and managed systems are referred to as “hosts” or
“servers”. The SDMC also demonstrates tighter integration with virtual 1/0 server through a
more automatic management of virtual slots than the HMC. For users who prefer to use the
HMC command-line interface (CLI), the CLI transitioned fairly intact, although with a few
minor syntax changes. The commands of the HMC are run with a prefix of “smc1i”.

For example, to list the virtual Small Computer System Interface (SCSI) resources of a host,
prefix the HMC 1shwres command with smc11, as shown:

sysadmin@dd172:~>smc1i lshwres -r virtualio --rsubtype scsi -m
Server-8233-E8B-SN100042P --Tlevel 1lpar

The preceding command lists all virtual SCSI adapters on the managed system,
Server-8233-E8B-SN100042P.

Experienced users also appreciate the enhancements to dynamic LPAR (DLPAR)
management to make it more intuitive, such as the ability to modify resource allocations
regardless of whether the partition is On or Off. You can modify the processor, memory, and
adapter assignments for a virtual server even when it is in a stopped state.

Perform the following steps to add a virtual Ethernet adapter using a DLPAR operation on a
virtual server that is in the stopped state:

1. Use the Manage Virtual Server task to change the general properties and perform
dynamic logical partitioning.
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For dynamic LPAR operations on the virtual server, click Manage Virtual Server to locate

the virtual server on which the DLPAR operation will be performed. Select the virtual

server, click Add and click OK, as shown in Figure 5-2.

Targets

Belect the targets on which the job will run.

Manage Virtual Server

Show: | All Targets

Available:

Select a valid target then add it to the selected list.

Selected:

dano

All Targets

Search the table... Search

Select J Name QJ Type
O E dan0 Wirtual Serve
O E redbook_new Virtual Serve
O E viorl-vmobso Wirtual Serve
I @ vior2-Irudbso Wirtual Serve
O E vioc3-adamsbso Wirtuzl Serve
O | &viost Virtual Serve

< | »

Figure 5-2 Page showing the Manage Virtual Server task
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2. Figure 5-3 shows the next page with tabs on the left side that can be used to modify the
processor, memory, and adapter assignments of the selected virtual server.

¥ Logical Host Ethernat Adapters

5p-59117-
Host: MMA- Name: danQ Id: 8
SN1033020
Environment:  ALX/Linux State:  Stopped Tasks ¥
General Settings ¥ Virtual Ethernat
Processor
Available Virtual Slots: 4
Memory
Network [ Add ] Remave Properties
Storage Adapters Select Adapterlld)  § PVID 6 Additional VLAN o
Storage Devices O (3) 1 - entd{VIOS-1) 20
| l
Media Devices 0 (4) 2 |43
Physical 10 D (3) 1 - entd(VI0S5-1) 20 |

Host Ethernet Adapters can't be configurad for virtual server vith shared memary mode.

Figure 5-3 Shows the properties of the adapter to be created
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3. Figure 5-4 shows the attributes that have been selected to create the virtual Ethernet
adapter. We selected the Adapter ID 6, Port Virtual Ethernet 1, checked the IEEE 802.1q
compatible adapter box, added 20 as the additional VLAN ID, and selected the default
VSwitch ETHERNETO.

Create Virtual Ethernet Adapter

Specify an adapter ID and wirtual Ethernet for this adapter.

Adapter Id

s |

Port Virtual Ethernet

2 |

IEEE Settings
Select this option to allow additional wvirtual LAMN IDs for the adapter.

IEEE 202.1g compatible adaptaer®
Maximum number of VLANs: 20

Additional VLAN IDs:¥

20 | 1.20,48,..

Shared Ethernet Settings
Select Ethernet briding to linki{bridge] the wirtual Ethernet to a physical netvork.

|:| Use this adapter for Ethernet bridging

Pricrity:
| j {1Lor2)]

Wirtual Switch

WSwitch: | ETHERNETO [»]

[ Cancel ] [Help]

Figure 5-4 Shows the attributes to add to create the adapter
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Figure 5-5 shows that the virtual Ethernet adapter in slot number 6 has been added.

5P-9117-
Host: MMA- Name: danO Id: 8
SM1059020

Environment:  AI¥/Linux State:  Stopped

¥ Virtual Ethernet

Available Virtual Slots: 3

Network add
Select Adapterld) % BVID $ Additional VLAN &
[ (3] 1 - entd{VIOS-1) 20
[ (4) 2 43
0 (5) 1 - entO(VIOS-1) 20
[ (&) 1 20

¥ Logical Host Ethernet Adapters

Host Ethernet Adapters can't be configured for virtual server vith shared memory mode.

Figure 5-5 Shows that the virtual Ethernet adapter has been added

There are a few features in the HMC that are not in the SDMC: the system plans feature, the
management of POWERS5 systems, and the capability to disconnect and reconnect to old
sessions.

5.1.5 Statement of direction for support HMC

164

It is expected that most new users of IBM Power Systems will use the new, enhanced SDMC
offering as their systems management of choice; therefore, the SDMC has been designed to
support only POWERS6 and higher servers.

POWER4 and POWERS5: Users of POWER4 and POWERS5 platforms have to use the
HMC to manage their servers.

The HMC then takes on the role of an older management server. The amount of new
functionality that is added to the HMC ends over the next two years, and the POWER7 server
series will be the last systems to be able to be managed by the HMC.

IBM advises clients to consider adopting the SDMC in their environment in the near future.
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5.2 Virtualization management: Systems Director VMControl

This section provides an overview of IBM Systems Director VMControl™ and its functionality
to manage the virtualization of Power servers. Systems Director VMControl is available in
three editions: Express Edition, Standard Edition, and Enterprise Edition. Figure 5-6
describes the features of each edition. The Express Edition is a free download. The Standard
Edition and the Enterprise Edition require a valid license after a 60-day evaluation period.

VMControl Features

Features Express Standard Enterprise
Create and manage virtual servers W v v

virtual server relocation v v v

Impaort, create, edit, and delete virtual appliances v v

Deploy virtual appliances v v
Maintain virtual images in repository vy W
Manage virtuzal workloads in system pools W

Figure 5-6 VMC features supported by the various editions

5.2.1 VMControl terminology

This section explains the VMControl terminology.

Virtual server
A virtual server is associated with a host system. It is called an LPAR, a partition, or a virtual
machine.

Virtual appliance

A virtual appliance contains an image of a full operating system, and it can contain software
applications and middleware. The virtual appliance contains metadata describing the virtual
server.

Workload

A workload represents a deployed virtual appliance that allows you to monitor and manage
one or more virtual servers as a single entity. For example, a workload that might contain both
a web server and a database server can be monitored and managed as a single entity. A
workload is automatically created when a virtual appliance is deployed.

System pools
A system pool groups similar resources and manages the resources within the system pool as
a single unit. Storage system pools and server system pools are examples of system pools.
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A server system pool consists of multiple hosts and their associated virtual servers, along with
the attached shared storage.

Important: Hosts that are not connected to the same shared storage as the server system
pool cannot be added to the system pool.

Image repositories

The created virtual appliances are stored in storage that is considered to be an image
repository. The image repositories can be a Network Installation Management (NIM)-based
storage system or virtual I/O server-based storage system.

VMControl subagents
The following characteristics apply to the VMControl subagents:

» For VMControl to see the images in the repositories, agents need to be installed in the
repository system.

» If NIM is used to manage the virtual appliance, the subagent needs to be installed in the
NIM master.

» If virtual I/O server is used to manage the image repository, the subagent needs to be
installed in the virtual I/O server partition.

» In both cases, the subagents are installed on top of the common agent.

Import
The import task enables you to import a virtual appliance package, storing the virtual
appliance that it contains within VMControl. Then, the virtual appliance can be deployed.

Virtual farms

A virtual farm logically groups like hosts and facilitates the relocation task: moving a virtual
server from one host to another host within the virtual farm. A virtual farm can contain multiple
hosts and their associated virtual servers.

Relocation
The following policies are relocation policies:
» Manual relocation

This policy relocates one or more virtual servers from an existing host at any time. To
relocate within virtual farms, choose the relocation target. If relocating within server
system pools, the relocation target is automatically identified.

» Policy-based relocation

This policy activates a resiliency policy on a workload so that VMControl can detect a
predicted hardware failure problem that relates to processors, memory subsystems, power
source, or storage and relocate the virtual servers to another host in the server system
pool. Policy-based relocation can be done with approval or without approval.

» Automatic relocation

The VMControl (refer to Figure 5-7 on page 167) server system pools can predict
hardware failure problems and relocate the virtual servers to maintain resilience.

For example, you can activate a threshold to monitor high and low values for CPU
utilization in workloads. You can create an automation plan to automatically relocate the
virtual server’s system pool when the thresholds are crossed.
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Figure 5-7 VMControl environment with Systems Director, HMC/SDMC, virtual I/O server, and storage

5.2.2 VMControl planning and installation

When planning for VMControl, the following components are required:

» Systems Director installation
» VMControl plug-in installation in the Director server
» VMControl subagents installation in the NIM and virtual I/O server partition

Installation steps
Follow these Systems Director and the VMControl plug-in installation steps:

1. Use the detailed installation information at these links to download and install the Systems
Director:

— Director download link:
http://www.ibm.com/systems/software/director/resources.html
— Installation link:

http://publib.boulder.ibm.com/infocenter/director/v6r2x/index.jsp?topic=/com
.ibm.director.main.helps.doc/fqm0_main.html

Use the information at this link to log in to the Systems Director server for the first time:

http://publib.boulder.ibm.com/infocenter/director/v6r2x/index.jsp?topic=/com.ib
m.director.main.helps.doc/fqm0_main.htmI
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2. Follow these VMControl plug-in installation steps:

Systems Director VMControl is installed on systems running Systems Director server
Version 6.2.1 or higher.

a. Download the VMControl plug-in from the following link:
http://www-03.1ibm.com/systems/software/director/downloads/plugins.html

b. Select the download package for the operating system that is running on your Systems
Director server:

e For AIX/Linux: SysDir_VMControl_<ver>_Linux/AIX.tar.gz
¢ For AIX: SysDir_VMControl_2_2 AIX.tar.gz
¢ For Microsoft Windows: SysDir_VMControl Windows.zip

c. Copy the download package to a directory or folder in the Systems Director server and
extract the contents of the package:

gzip -cd SysDir_VMControl _<ver> Linux/AIX.tar.gz | tar -xvf -
d. Change to the extracted folder and install the VMControl plug-in:
¢ For AIX/Linux: IBMSystems-Director-VMControl-Setup.sh
¢ For Microsoft Windows: IBMSystems-Director-VYMControl-Setup.exe
e. Edit the following lines in the installer.properties file for silent mode installation:

INSTALLER UI=silent
LICENSE _ACCEPTED=true
START_SERVER=true (this entry starts the director server on reboot)

f. Follow the instructions in the installation wizard to install Systems Director VMControl.
Ensure that you restart the Systems Director server.

g. Check the log file to see if the installation completed successfully:
e For AIX/Linux: /opt/ibm/Director/VMControlManager/installLog.txt

¢ For Microsoft Windows: \Director\VMControlManager\installlLog.txt (path
where Director is installed)

h. Go to this link to obtain the hardware requirement for VMControl installation:

http://publib.boulder.ibm.com/infocenter/director/v6r2x/topic/com.ibm.direct
or.plan.helps.doc/fgm0_r supported hardware and software requirements.htm]

i. Download the VMControl installation from this link:
http://www-03.ibm.com/systems/software/director/downloads/plugins.html
Combined installation: At the time of writing this book, the current VMControl
version was Version 2.3.1. In later releases, IBM intends to make the VMControl

plug-in installation a part of the Systems Director installation. Then, no separate
installation will be required.

3. Installing VMControl agents and subagents:
— NIM subagent

VMControl uses the NIM Master to manage the virtual appliance. For VMControl to
connect with the NIM Master, a subagent needs to be installed in the NIM Master, as
shown in Figure 5-8 on page 169.
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VMControl plug-in

NIM Master
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Agent

VMControl
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—
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Ipar2 Ipar2

vios vios
Power CEC

IVM (running on
vios) / SDMC

VIOS

Ipar1

Ipar2

Ipar3

Power Blade

Figure 5-8 NIM subagent installation in the NIM Master server

— Common repository subagent:

* VMControl makes use of the virtual I/O server partition to store the raw disk images
that are associated with AIX or Linux virtual appliances. The storage is allocated

from the SAN and provided through the virtual 1/O server.

* For VMControl to connect with the image repository, both the Systems Director

Common Agent and VMControl Common repository subagents need to be installed
in the virtual I/O server partition, as shown in Figure 5-9 on page 170.
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Figure 5-9 Repository subagent

Important: Ensure that the Systems Director’s Version 6.2.1 or higher common
agent is installed on the target NIM Master and virtual I/O server partition.

— Subagent installation can be done through the following methods:
Subagent installation through the Systems Director’s release management task:
i. Inthe IBM Systems Director navigation pane, expand Release management.
ii. Click Agents.
iii. On the Agents page, click Common Agent Subagent Packages.

iv. From the Common Agent Subagent Packages view, select the subagent that needs
to be installed.

v. Click Actions on the menu bar.
vi. Select Release Management — Install Agent.

Vii.

Follow the instructions in the installation wizard to install the subagent.
Manual subagent installation steps:
i. Locate the subagent in the following folder:

For AIX/Linux: /opt/ibm/director/packaging/agent

For Microsoft Windows: C:\Program Files\IBM\Director\packaging\agent
ii. Copy the subagent to a temporary folder, for example, /tmp.
For NIM, the agent is CommonAgentSubagent_VMControl_NIM_2.3.1.
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For the common repository, the agent is
CommonAgentSubagent_VMControl_CommonRepository-2.3.1.

iii. Change the directory to the Systems Director system bin directory:
/opt/ibm/director/agent/bin

iv. Use the ./Twiupdatemgr.sh command to install the subagent.
For the NIM subagent:

./Twiupdatemgr.sh -installFeatures -featureld
com.ibm.director.im.rf.nim.subagent -fromSite
jar:file:/tmp/com.ibm.director.im.rf.nim.subagent.zip\!/site.xml -toSite
"file:/var/opt/tivoli/ep/runtime/agent/subagents/eclipse/"

For the common repository subagent:

./Twiupdatemgr.sh -installFeatures -featureld
com.ibm.director.im.cr.agent.installer-fromSite
jar:file:/tmp/scom.ibm.director.im.cr.agent.installer.zip\!/site.xml -toSite
"file:/opt/ibm/director/agent/runtime/agent/subagents/eclipse/"

For the Linux environment involving VMware, you must install the following subagents:

e VMware vCenter 4.x subagent: CommonAgentSubagent_VSM_VC4x-6.2.1

¢ VMware VirtualCenter 2.x subagent: CommonAgentSubagent_VSM_VC2x-6.2.1
e VMware ESX 4.x subagent: CommonAgentSubagent_VSM_ESX4x-6.2.1

e VMware ESX 3.x subagent: CommonAgentSubagent_VSM_ESX3x-6.2.1

5.2.3 Managing a virtual server

With Systems Director VMControl, virtual appliances can be deployed to virtual servers.
Virtual servers can be created, edited, and deleted through the Systems Director (without the
need of the VMControl plug-in).

Creating a virtual server

The following steps provide instructions to create a virtual server. The Systems Director
provides wizards to create a virtual server. We outline the steps for creating a virtual server
next. After the virtual server is created, the virtual appliance can be deployed through
VMControl.

Important:

» Ensure that the managed system has been discovered through the Systems Director.
» The virtual server can also be created through the HMC or the SDMC.

Follow these steps to create a virtual server:

In the Systems Director, click Navigate Resources to locate the host.
Select the host.

Click Actions from the menu bar.

Click System Configuration.

Select Create Virtual Server, as shown in Figure 5-10 on page 172.

o 0~ 0D~

Follow the Create Virtual Server wizard to set up the virtual server.
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Note: The Create Virtual Server task gives you an option to run it immediately or
schedule it to run at a later time.

Virtual Servers and Hosts
Virtual Servers and Hosts (View Members)
| Performance Summary | | Actions W | Search the table Search
Select | Name Related Resources b lcess £ | Problems £ Compliance £ 1
Topclogy Perspedives b
o PFM2142_520 oK oK oK
g T ! W J
(] 4 hcm222 sl Remove.. Client Partition Storage Mapping View
Rename... - :
|:| Q pvadis4 v Configuraticn Plans i
Add to » Configuraticn Templates
I:‘ Q xvlZ2049_ai Automation ¥ Create Configuration Plan
Extended Management »
O [ ermaisz :
Inventory » Current Configuraticn
D Q hex173 Power On/Off ¥ Deploy Virtual Appliance t
Release Management » Deployment History
g hoxl76 t
O & hex Security p|  Edit Host
I:‘ Q pllez21_rhe Systemn Cenfiguration ] Server to Storage Mapping View
Systern Status and Health » VIOS Storsge Mapping View
O & pvaszia : : ;
Service and Support ¥ Edit Location...
|:| d testnewlog Froperties Ramote Access ]

Figure 5-10 Create Virtual Server

Editing a virtual server

This section illustrates how to edit a virtual server. After creating virtual servers through the
Systems Director, the virtual servers can be edited, as well, through the Systems Director.
Follow these steps to edit a virtual server:

1. In the Systems Director, click Navigate Resources to locate the virtual server.
Select the virtual server.

Click Actions from the menu bar.

Click System Configuration.

Select Edit Virtual Server.

ok~ 0N

Editing: The Systems Director allows you to edit processor and memory details. For any
other modification, the Systems Director provides options to launch other platform
management utilities, such as the HMC and the SDMC.

Deleting a virtual server

You can delete a virtual server permanently from the host, as shown in Figure 5-11 on
page 173.

Important: Power off the virtual server first to delete it permanently.
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Virtual servers for Deploy Related Resouroes b
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Security 3
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System Status and Health 3

Figure 5-11 Permanently Delete Virtual Server

5.2.4 Relocating a virtual server

VMControl can relocate virtual servers in response to predicted hardware failures related to
processors, memory subsystems, a power source, or storage. Also, a virtual server can be
relocated for planned maintenance or downtime or to adjust resources to improve
performance.

Live Partition Mobility: The relocation feature makes use of the Live Partition Mobility
(LPM) functionality from the IBM Power Systems servers.

You can perform relocation in the following ways:
» Static relocation

With static relocation, if the virtual server is powered on, the relocation operation powers
off the virtual server at the beginning of the relocation process and powers the virtual
server on when the relocation is complete.

» Live relocation

With live relocation, if the virtual server is powered on, the relocation occurs without
powering the server off. There are three options from which to choose for the relocation:

— Manually relocate virtual servers at any time.

— Activate a resilience policy on a workload to relocate virtual servers automatically to
prevent predicted hardware failures from affecting the availability of the workload.

— Create an automation plan to relocate the virtual servers when certain events occur.

Relocating virtual servers manually

Systems Director VMControl chooses the target host from similarly configured hosts in the
server system pool and displays the proposed relocation actions. You either accept or cancel
the relocation operation based on your requirements.
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Relocating virtual servers using the resilience policy

The resilience policy enables Systems Director VMControl to relocate virtual servers
automatically to maintain the resilience (high availability) of workloads.

When the resilience policy is activated, Systems Director VMControl can automatically
relocate virtual servers when a predicted hardware failure is detected. VMControl moves
virtual servers away from a failing host system, and it relocates them to a host that the server
system pool determines has adequate resources.

Approval required: By default, a prompt to approve any policy-based action, such as
relocation, appears before the move is performed.

Relocating virtual servers automatically

You create an automation plan to relocate the virtual servers from the host with a critical event
(for example, a hardware problem, high CPU utilization, and so on) to a host that the server
system pool determines has adequate resources.

5.2.5 Managing virtual appliances

As described under 5.2.1, “VMControl terminology” on page 165, a virtual appliance is the
bundle of the operating system image and the application that is installed on top of it. In
addition, the virtual appliance also has information about the virtual server configuration
details that are bundled.

The first step in managing virtual appliances is creating image repositories. The following
entities must exist before managing virtual appliances:
» Image repositories: Virtual appliances are stored in image repositories:

— AIX: It has two options: NIM image repositories and virtual I/O server image
repositories

— Linux: Virtual I/O server image repositories

» Agents: They are specific to the environment. NIM-based subagents are installed in the
NIM Master, and storage-based subagents are installed in the virtual 1/O server partition.

» Discovery: VMControl must have discovered the image repositories and virtual
appliances.

Creating image repositories
We discuss the creation of the image repositories.

Discovering NIM image repositories for AIX
The following actions are required to have NIM image repositories for AlX:

1. Discover and request access to the NIM server.
2. At this stage, image repositories, such as mksysb, are already created in the NIM server.

3. Ensure that the VMControl NIM subagent is installed in the NIM server, as explained in
5.2.2, “WMControl planning and installation” on page 167.

4. Run inventory collection on the NIM server.

5. From the VMControl summary page, go to the Basics tab and click Discover virtual
appliances to discover your repositories (mksysb) and virtual appliances, as shown in
Figure 5-12 on page 175. The virtual appliances that are already present in your
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repositories and that have been imported or captured using VMControl are detected by

VMControl.

E-asn:s Workloads Virtuzl Appliances

Q‘JMContrnl is ready.

Deploy a virtual appliance

System Pools

Virtual Servers/Hosts

Virtuzlization tasks

Set up virtualization management
iscover virtual appl

Create image repository

View workloads in your data center Import
Capture
Storage System Pools
Discover TEM for Images server

liranza

Figure 5-12 Discovering virtual appliances in the NIM image repository

Creating and discovering VIOS image repositories for AIX and Linux
You must follow these steps for VMControl to create image repositories:

1.

Set up SAN storage pools, and set up a virtual I/O server that has access to the storage
pool.

Discover and request access to the storage and the operating system of the virtual /0
server.

Ensure that the VMControl common repository subagent software is installed on the
virtual I/O server that hosts the image repository, as explained in 5.2.2, “VMControl
planning and installation” on page 167.

Run the full inventory collection on the operating system of the virtual I/O server to gather
information about the image repository subagent.

Create an image repository. From the VMControl summary page, go to the Virtual
Appliances tab and click Create image repository, as shown in Figure 5-13.
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m
=]
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Scheduled - -

Virtual Servers/Hosts

Basics Waorkloads System Pools

Where to deploy:
& Existing virtual servers
2 Hosts and O server system pocls

What to deploy:
| aoplicie Common tasks

Deploy virtual appliance

Capture
What to capture: Where to store: Import
2 Workloads 5 Image repositories

View active and scheduled jobs
3 Virtual servers and operating systems Wi seHance yersions
Create image repository

Virtual Appliances (View Members)
| Capture | | Deploy Virtual Appliance | Export Virtual Appliance | Import | | Actions ¥
Select | Mame % | Dperating System % | Repository % | Deso
Figure 5-13 Create image repository: Virtual I/O server image repository
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6. Follow the instructions in the Create Image Repository wizard, as shown in Figure 5-14 on
page 176.

Create Image Repository

¥ Welcome Name
Specify @ name and description for the image repository you want to create
= Name
Target System
Storage *¥Name:

......

- redbook_vios_image_repositary|

Description:
¥ips image repository

Limit of 236 characters

Figure 5-14 Create Image Repository wizard

Importing a virtual appliance package
Follow these steps to import a virtual appliance package:

1. Go to the VMControl Basics tab.

2. Under Common tasks, select the Import option (as seen in Figure 5-13 on page 175) to
import the virtual appliance package in Open Virtualization Format (ovf) format into the
image repository.

Figure 5-15 shows the Import virtual appliance wizard.

o —————

Source
Specify the virtual appliance package to import.

Y Welcome
= Source

Location and name of virtual appliance package, specified as an .ovf or .ova file:

N View Details
Example: http://wwaw.vappliancesdsale.com/aix6l/aix61TL4wDEZ.ava

Other acceptable specification forms:
/localpath/filename.ovf or flocalpath/filename.ova
fila:///localpath/filename.ovf or filet///localpath/filename.ova

Figure 5-15 Import virtual appliance: Importing the .ovf file

Capturing virtual appliances

To capture virtual appliances for a virtual server or workload to create a virtual appliance, or
for a mksysb image or resource to create a virtual appliance, or for a NIM Ipp_source
resource or directory to create a virtual appliance, refer to the following steps:
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1. To capture the virtual appliance image, click System Configuration —> VMControl —
Virtual Appliances tab, as shown in Figure 5-16 on page 177.

0 Storage system pools Scheduled - -

Basics Workloads || Virtual Appliances || System Pools Virtual Servers/Hosts

What to deploy: Where to deploy:
3 Virtual appliances 5 Existing virtual servers Common tazks

0 Hosts and 1 server system pools Deploy virtual appliance
Capture

What to capture! Where to store: Impaort
2 Workloads 3 Image repositories | View active and scheduled jobs
3 Virtual servers and operating systems View virtual appliance versions

Create image repository

virtual Appliances (View Members)

(w‘ Deploy Virtual Appliance Export Virtual Appliance l Import l | Actions ¥ 5

Select  Mame % | Operating System % | Repository % | Descri

m

D %AIK_GIEID-M-EI? IEM AIX & pla2135.pdl.pok.ibm.com Impor

Figure 5-16 Capture the virtual appliance under the VMControl window

2. The Capture virtual appliance wizard takes you through the steps involved to provide the
source virtual server repository where you want to store the image that is associated with
the new virtual appliance, as shown in Figure 5-17.

Capture
Repository
¥ Welcome ) ) . ) . -
Select the repository where you want to store the image that is associated with the new virtual
" Name appliance.
« Source
Repositories that are capable of storing the image associated with the new virtual appliance:
v Bource Vg Image Repositories
Sarver g pos .
=P Repository Actions ¥ | Search the table Search
o Select | Name % | Image Co... % | Managed By £ Description
@ Repol 0 Unmanaged Image Reposi
(:) ré‘j Repositoryl 0 Unmanaged Image Reposi
O @ vir-repo 0 Unmanaged Imazge Reposi
{:} fE:j vir-repol 0 Unmanaged Image Reposi
O @p|a2135.pd|.pck.ibm.ccm 3 plazi35.pdl.p... Image Reposi
[(_] I | lﬂ
M4 pPagelofi bH |1 |=§ Selected: 1 Total: 5 Filtered: 5

Figure 5-17 Capture the virtual appliance: Selecting the repository into which to store the image
Deploying the virtual appliance

Similar to capturing virtual appliances, the Deploy Virtual Appliance wizard helps in deploying
the virtual appliance, as shown in Figure 5-18 on page 178.
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Deploy Virtual Appliance -

¥ Welcome Summary
T You are now ready to deploy the virtual appliance.
v Network Mapping
/ Product Deployment details:
Virtual appliance to deploy: Capturehem225_SthMay
o Summary Target server or system pool:  xvI3049_aix71d_sanl0g
Storage Mapping:
None
Netwaorks:
Network Name Network 1
Captured from virtual server hem225_aix61j_san10g
Description connected to VLAN 515 on host Server-7998-61%-
SN101088A
Virtual Networks on Host VLAN 527, Bridged

Specify the product settings you
want to use when you deploy the
virtual appliance.

NIM Resource or Resource Group

Click Finish to deploy the virtual appliance.

Figure 5-18 Deploying virtual appliances

5.2.6 Creating a workload

As discussed in the VMControl terminology in 5.2.1, “VMControl terminology” on page 165,
each virtual appliance is considered a workload. At the same time, using the following step,
you can group virtual appliances to create a workload for better monitoring and management.

To create a workload, click System Configuration — VMControl — Workloads tab —
Create workload, as shown in Figure 5-19 on page 179.
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Basics Virtual Appliances System Pools Virtual Servers/Hosts
2 Workloads
- Common tasks
QC Critical
FO Deploy virtual appliance
(130 Warning View active and scheduled jobs
i 0 Informational Create workload
Waorkloads and members
@z ok

Workloads (View Members)

Edit... | Group as Workload View Dashboard | Actions ¥ | Search

Select  Name % | State % | Problems & | CPU Avera... % | CPU Peak ... & | Cr
D S Test1 Started B oK raj
[] |[Ertestz Started ok raj

Figure 5-19 Create a workload

5.2.7 Managing server system pools

Server system pools enable grouping similar hosts. It is advantageous to manage and

monitor hosts through a pool. This method provides more resiliency through relocation within
a server pool.

Requirements: Ensure that the required VMControl plug-in and the subagent are already
installed. 5.2.2, “VMControl planning and installation” on page 167 offers more details
about the required plug-in, agents, and installation steps.

Creating a server system pool
Use the following steps to create a server system pool:

1. Click System Configuration — VMControl — System Pools tab, as shown in
Figure 5-20 on page 180.

Chapter 5. POWER?7 system management consoles 179




VMControl Enterprise Edition -

Use system pools and virtual appliances to manage your data center more efficiently. Deploy virtual appliances and
manage the resulting workloads. Pool your systems to increase resource utilization and automation.

P
(?)Learn more...

LR Active Status |°| @| ‘ Jobs ‘@)‘ 7] |
3 Virtuzl appliances Broblams - - - Adive N
2 Workloads

0 Server system pools Compliance - | - | - Completed 7 23
0 Storage system pools Scheduled - -

Basics Workloads Virtual Appliances Virtual Servers/Hosts

0 Server system pools

- Common tasks
00 Critical
Health summary
&D Warning Maonitors
0 Informational Problems

reate server system poo

0 oK Servar E2m pools and members
Storage system pools and members
View: Server system pools u,
Server System Pools (View Members)
Add Hosts | Create | View Dashboard Actions ¥ rch the table Search
Select | Name ¥ | State % | Problems ¢  CPU Avera... ¥ | CPU Peak ... % | Al

Figure 5-20 Create server system pool

2. Use the wizard to create a server pool.

3. While creating the server pool, you are presented with options to select the pool resilience
criteria, as shown in Figure 5-21 on page 181.
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Creats Server System Pool

Pooling Criteria

y Welcoma
/ Name Selact the pooling criteria to use for this server system pool.
& Pooling

Criteria Resilience criteria:

Initial Hos i¥| Only add hosts capable of live virtual server relocation

L Note: When adding hosts that contain existing virtual servers, the existing virtual servars will
Additional Hosts be excluded from server system pool management. These virtual servers vill still run on the
Antimization host, but not be managed by the server system poal.

Summary @Learn about server system poal capabilities

Figure 5-21 Server pool resilience criteria

4. All hosts in the server system pool must use the same shared storage. Available shared
storage is listed for selection, as shown in Figure 5-22.

-

Create Server System Poaol

Shared Storage
v/ Welcome All hosts in this server system pool must use the same shared storage. For shared storage,
J/ Name you can select a storage pool on a storage subsystem or a storage system pool that you
previously created, The following shared storage is connected to {0} and available for this
 Pooling Criteria server system pool. Select the shared storage you want this server system pool to use.
" Initial Host
Available shared storage:
cp Shared £ Select Trem - (]
orage -- Select Item --
Additional - SUBES12/2
o SUBES12/3
timization SUBES12/4
2u SUBES12/1

Figure 5-22 System pool shared storage
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5. The optimization function analyzes the server system pool and periodically optimizes for
performance. The process can relocate the virtual server to the most efficient host. We
provide more details about optimization next. You must select the optimization option while
creating the server system pool, as shown in Figure 5-23 on page 183.

Configuring SAN storage for server system pools
This section illustrates how to configure SAN storage for server system pools.

Add/remove host from server system pool

In addition to server pool creation, VMControl provides options to add/remove the hosts from
the pool.

Server system pool optimization

Optimization enables the analysis and periodic performance improvement of all the virtual
servers within a server system pool based on specified needs, such as the relocation of the
virtual servers within a workload to the most efficient hosts.

When optimization is run, the system pool is examined for performance hot spots, that is,
systems in the pool that are heavily used. If a hot spot is identified, workloads are relocated to
better balance resource usage in the environment.

Important: The hosts in the server system pool must support the relocation of their virtual
servers for workload resiliency, as shown in Figure 5-23 on page 183. The panel for
configuring optimization is displayed only if all the hosts in the server system pool support
workload resiliency.

There are two types of optimization:

» Manual optimization: Optimize manually whenever you want any task, such as relocation,
to be started at convenient off-peak times.

» Automated optimization: In automatic optimization, system analysis determines whether a
workload must be distributed.
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Create Server System Pool =0

/ Welome Optimization
/ Name Configure the optimization settings for the server system poaol.
v Pooling
Criteria Dynamic placement optimization analyzes your server system pool and can periedically
N optimize for performance.
e Specify how optimizations are to be started:
Shared
v Storaga ODnI',.' allow manual optimization
Additional @'Allow optimizations to occur automatically
v Hasts

L #0ptimization interval: |20 Minutes [V]
= Optimization

'::?::'Learn more about server system pool optimization

Figure 5-23 Server system pool optimization

We have described a few of the key features of VMControl. VMControl saves time and
reduces the configuration complexity that is involved with virtualization. In the next section, we
explain how another advanced software function from Systems Director called Active Energy
Management (AEM) can be used to enable power saving options for IBM Power servers.

5.3 IBM Systems Director Active Energy Management (AEM)

In this section, we provide an overview of the Active Energy Manager (AEM) plug-in. We
describe briefly the installation and uninstallation of AEM. We concentrate on how effectively
the power can be managed and monitored on the IBM POWER7 Systems. We cover
functionalities, such as power saving and power capping.

5.3.1 Active Energy Manager (AEM) overview

Active Energy Manager (AEM) is a Systems Director plug-in that offers power and thermal
monitoring. AEM also comes with many management capabilities, which can be used to gain
a better understanding of the data center’s power usage. Overall, this feature helps you to
better utilize the available power. You can also use AEM to plan for your future energy needs.

AEM directly monitors IBM Power Systems, System z, System x®, and IBM BladeCenter®
servers. AEM can also indirectly monitor non-IBM equipment by using external metering
devices, such as power distribution units (PDUs) and sensor devices.

Chapter 5. POWER?7 system management consoles 183



5.3.2 AEM planning, installation, and uninstallation

In the following section, we describe how to implement AEM.

Prerequisite: Systems Director must be installed and configured before the installation of
the AEM plug-in. You can obtain more information about how to configure Systems
Director in this document:

http://www.redbooks.ibm.com/redbooks/pdfs/sg247694.pdf

Use this link to download the IBM Systems Director software:

http://www-03.ibm.com/systems/software/director/downloads/plugins.html

Installation steps

You must install AEM on systems running IBM Systems Director server Version 6.2.1 or later.
The link in the previous shaded box provides the details about Systems Director. Follow these
AEM plug-in installation steps:

1.

Download the AEM plug-in from the following link:
http://www-03.ibm.com/systems/software/director/downloads/plugins.html

. Select the download package for the operating system that is running on the Systems
Director server.

Copy the downloaded package to a directory or folder on the Systems Director server and
extract the contents of the package.

Set a few attributes in the installer.properties file. Change the value of the three
following attributes for unattended installation:

INSTALLER UI=silent:
LICENSE_ACCEPTED=true
START_SERVER=true

If the START_SERVER option is set to false, you need to manually restart AEM. Perform these
steps to manually restart AEM:

a. Run #/opt/ibm/director/bin/smstop.
b. To see the status of the Systems Director, issue the smstatus command.
c. To start the Systems Director, issue the /opt/ibm/director/bin/smstart command.

Removal steps

Before removing AEM from the Systems Director database, ensure that both AEM and the
Systems Director server are running. The AEM group only gets removed if the Systems
Director server is active. Follow these AEM plug-in removal steps:

1.

To uninstall AEM on a system running AIX/LINUX, edit the installer.properties to
change the value of these attributes:

INSTALLER UI=silent
DATABASE_CLEANUP=true

Launch the uninstaller.

184 Power Systems Enterprise Servers with PowerVM Virtualization and RAS


http://www.redbooks.ibm.com/redbooks/pdfs/sg247694.pdf
http://www-03.ibm.com/systems/software/director/downloads/plugins.html
http://www-03.ibm.com/systems/software/director/downloads/plugins.html
http://www-03.ibm.com/systems/software/director/downloads/plugins.html

5.3.3 AEM and the managed systems

After installing AEM, we need to connect the managed systems to the Systems Director.
Figure 5-24 illustrates how a server can be connected to Systems Director.

POWERT? 16 CPU 256GB Hardware Management
AIX 6.1 running DB2 Console (HMC) Brower

DB2 Workload drivers

Windows XP running DB2 workload - ;

POWERS5 p570

AIX 6.1 running Systems
Director 6.1.2. AEM 4.2

Figure 5-24 Connection between Systems Director and the managed server

AEM, running on a Systems Director, communicates to the HMC, which communicates to the
server. You can access the Systems Director GUI via a browser. The DB2® workload is
running on the server (refer to Figure 5-24) managed by the HMC. The DB2 server simulates
the workload that is generated on the production servers. AEM manages and monitors the
energy that is consumed by the servers.

We need to connect the managed systems to the Systems Director. Follow these steps:

1. The first step is to discover the HMC, which manages the server. Log in to IBM Systems
Director server as a root user.

2. Select the Inventory tab.
3. Select the System Discovery tab.
4. Enter the IP address of the HMC.
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5. Click Discover Now, as shown in Figure 5-25.

View: | All tasks M

Welcome

My Startup Pages
Find a Task

Find a Resource

Mavigate Resources

Automation
Availability

.E Inventory

System Discovery
View and Collect Inventary
Yiews

Energy

Release Management

| System Dise... X\

Active Ener... Mavigate Re...

System Discovery ‘

Use system discovery to discover manzgeable resources now or
a single IP address or host name, discover resources of the sar
Discovery profiles enable you to customize discoveries, includin
inventory for the discovered resources,

Select a discovery option:

Single IPv4 address |
IP address:
E |3 |48 [.|146

Selact the resource type to discover:

Tl v
Security
Systzm Configuration
System Status and Health Schedule...
n

Figure 5-25 HMC discovery

6. After the HMC is discovered, you need to give access to the system. Under the column
heading Access, click No Access, as shown in Figure 5-26.

Discovered Manageable Systems:
Name z
g?guandlﬂ

L.E;.gua'||:|u3.upt.ausl:i'i.i|::m.|:... New

New

FY
Discoveraed 1

Type 2 ‘ Arress 2 | Problems &

W ok
W ok

Hardware Ma... ENG access

Operating Sy... ENG ACCESS

Figure 5-26 Accessing the discovered system

7. Provide the user ID and password for the HMC
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8. Click Request Access, as shown in Figure 5-27.

Request Access

Specify the user ID and password to authenticate Systems Director to one or more target systems. Then clic
to grant all authorized Systems Director users access to the target system(s).

#zar ID:
[HMC
#Password:

[ Request Access ] [ Close ]

Selected targets:

Name o | Access

g?guandu3 & Mo access

I4|4| Page 1 of 1 |&|® 1 Total: 1

Figure 5-27 Accessing the discovered system

9. After the access is granted, click Inventory — Views — Platform Managers and
Members, as shown in Figure 5-28. In this pane, you see the HMC, as well as the servers
that are managed by the HMC.

L] g ostame | LS I Information | g Ok
Availability
d [ ostiame @ ok B ok B ok
[ Inventory
O [ ostiame ok B ok Wl ok
System Discovery :
View and Collect Inventory O gq:leztin',-B [ offline o Mo
El Views O E ostName B unknown ok W ok
Warkload P ol |:| g'ggua1:L1.upt.auztij.ibm.c... & ok W oK oK
| Platform Managers and Members |
Virtual Servers and Hosts F 0 E “eHostNamet W ox Mok Wox

Figure 5-28 Discovered HMCs and the servers that are managed by the HMCs

5.3.4 Managing and monitoring the consumed power using AEM

There are two ways to manage power: the power capping method and the power savings
method.

Power capping

You can use power capping to limit the power that is used by the server. Setting a power
capping value ensures that system power consumption stays at or beneath the value that is
defined by the setting. You can specify this value in terms of an absolute value or in terms of a
percentage of the maximum power cap:

» Absolute value: This option is useful for a single object or for a group of similar objects for
which the same power cap value is appropriate.

» Percentage value: This option is particularly useful in the case of a group of
heterogeneous or unlike systems, where a specific power cap value is inappropriate, but
percentage capping makes sense.
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Licensing: The use of the power capping and power savings functions requires an Active
Energy Manager license. You are granted a 60-day evaluation license when you begin
using AEM. When the evaluation license expires, the power savings and power capping
functions, on systems where these functions were activated, are turned off. The policies
that were previously saved in the AEM still exist when the license expires, but they cannot
be applied to any resource.

Power savings

Power savings is helpful in saving the amount of power that is used by the servers. There are
two types of power savings:

» Static power saving: This mode lowers the processor frequency and voltage on a system
by a fixed amount, therefore reducing the power consumption of the system while still
delivering predictable performance. This percentage is predetermined to be within a safe
operating limit and is not configurable by the user.

Static power saving can be enabled based on regular variations in workloads, such as
predictable dips in utilization overnight, or over weekends. It can be used to reduce peak
energy consumption, which can lower the cost of all power used. Note that when static
power saving is enabled for certain workloads with low CPU utilization, workload
performance is not affected, although CPU utilization might increase due to the reduced
processor frequency.

» Dynamic power saving: Dynamic power saving allows for two kinds of modes: the favor
performance mode and the favor power mode:

— Favor performance mode: This mode allows the CPU cycles to go above the nominal
frequency. The system increases the CPU frequency above the nominal frequency if
the workload demands. With a lesser workload, the system runs at a lower frequency
to save energy.

— Favor power mode: In this mode, the CPU frequency is capped at a certain level, which
means that the CPU frequency cannot go higher that level, even if the workload
demands it. The system increases the CPU frequency up to the nominal frequency if
demanded by the workload. With no workload, the system runs at a slower frequency
to save energy.

Power capping versus power savings

It is important to understand the differences between power capping and power savings.
Power capping is used to allow the user to allocate less power to a system, which in turn
helps to cool the system. This mode can help you save on the data center infrastructure costs
and then potentially allow more servers to be put into an existing infrastructure. However,
power savings is used to put the server into a mode that consumes less energy.

Configuring dynamic power savings
Follow these steps to configure dynamic power savings:
1. Log on to the IBM Systems Director server.
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2. Expand the Energy tab to view the Active Energy Manager pane, as shown in
Figure 5-29.

View: | All tasks [»] | J Active Ener... X\

welcome

My Startup Pages

Find s Task Active Energy Manager

Find a Resaurce

Mawvigate Rescurces

Automation . =
m Availabiliy Active Energy Manager (&

Inventory

Work: with powar-managed resocurces. View recent powar and -
Configure power settings and automate tasks in response to

[Hl Energy
Wctive Energy Manager;
Release Management Status
Security E Top 5 highest average input power values

Figure 5-29 Active Energy Manager

3. From the AEM GUI, select Active Energy Managed Resources, which shows the list of
the systems that the Systems Director can manage, as shown in Figure 5-30.

[INTORITOr "

Select a resource and press Show Active Energy Information for quick
access to energy-related properties and tasks.

View trend data

Calculate energy cost

[ Show Active Energy Information ] View Active Enargy monitors

Manitor Tasks

Work: with resources managed by Active Energy Manager. Mavigate to a resource, right-click, and choqg

Search the table...

| Select ‘ Name ¢J Type
|:| :—._.: Active Energy Managed Resources (30) ‘ Dynamic: Any
|:| :—._.: Candidate Energy Managed Resources (36) Dynamic: Any
|:| - :Energ',r Managed Rescurces by Type (10) Static: Group
|:| :—._.: Externally Metered Energy Managed Devices (0] Dynamic: Any

Figure 5-30 Active Energy Managed Resources
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4. Select one of the systems. Then, click the Actions drop-down list box to navigate through
the power management panel. Select Energy — Manage Power —> Power Savings, as
shown in Figure 5-31.

Sel

O

Add to

Automation

Inventony

Release Managemsent
Security

System Configuration
Systern Status and Health

Edit Sort

Clear All Sorts
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Active Energy Properties
Energy Cost Calculator

Trend Data

Service and Support

b . . . .

w0 T o O |

Properties

Active Energy Managed Rescurces

Import Groups

Rescurce View
Map View
Relationship View

[l [ V=]l (= W[=it) (=)

Columns...

Power Capping

—

[H cstlame

2rver

343 202.551
o926 461.455
366.926 310.956
5596.245 505.279
585 514.615

Figure 5-31 Managing power

5. Select Dynamic power savings. Choose from two options: Favor Power mode and Favor

Performance mode, as shown in Figure 5-32.

Targets:
-

O Mo power savings
O Static power savings

'@} Cynamic power savings

O Fawvor Powear {‘:’} Favor Performance

System powser usage can be regulated by selecting one of the following options:

¥ou have the option to favor performance or favor power

Figure 5-32 Power saving mechanisms
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You have completed the setup for the AEM. To view the data and the graphical representation
of the power consumed, as well the CPU frequency, use the Trend Data option. Select
Actions — Energy — Trend Data, as shown in Figure 5-33.

Related Resources 3 Export
S "o e o [ —
Create Group Deselect All
Acti
o Show Filter Row
SR Clear All Filters
Sl Add to b Edit Sort he ... § | Average .. % | Ambient.
. Clear All Sorts
Automation 3
=js Active Enargy Properties
|: Inventory 3 Energy Cost Calculator
|: Release Management 3 end
I Security b Manage Powsr bz
Systern Configuration 3
[ System Status and Health 3
[l 337 293.722
Service and Support 3
I 524 453,117
|: Properties
[ Active Enargy Managed Resources 3
Import Groups

Figure 5-33 Selecting to view the Trend Data of the server
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Figure 5-34 shows the variation in the Maximum Input Power when in Favor Performance
mode compared to Favor Power mode.
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Figure 5-34 Shows the peak power consumption lowered

Figure 5-35 shows the variation in the Processor Frequency in the Favor Power mode and the
Favor Performance mode.
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Figure 5-35 \Variation of processor frequency

These features of AEM help to save energy.
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For more information: For further details, refer to the IBM Systems Director Active
Energy Manager Installation and User’s Guide, which is available at the following website:

http://publib.boulder.ibm.com/infocenter/director/v6r2x/topic/com.ibm.director.
aem.helps.doc/frb0_aem4.3 docs_user.pdf

5.4 High availability Systems Director management consoles

High availability of the server and its applications is maintained through the following
solutions:

» PowerHA
» Workload partition (WPAR)

The Systems Director provides management consoles to configure and manage both
PowerHA and WPAR. Both solutions are available as an additional plug-ins to the Systems
Director.

The following references provide details about how to install and configure these plug-ins to
manage high availability.

For more information:

» PowerHA Plug-in: See Chapter 12, “Creating and managing a cluster using IBM
Systems Director” in IBM PowerHA SystemMirror 7.1 for AlX:

http://www.redbooks.ibm.com/redbooks/pdfs/sg247845.pdf
» WPAR Plug-in:

http://publib.boulder.ibm.com/infocenter/director/v6rlx/index.jsp?topic=/wpa
rlpp_210/wparlpp-overview.htm]

Requirements:

» The PowerHA plug-in needs AIX 7.1 and PowerHA7.1 or later
» WPAR requires AIX Version 6.1 with the 6100-02 TL or later
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Scenarios

This chapter provides sample scenarios that show the various configurations in which IBM
Power Systems high-end servers can participate. The scenarios show the Power Systems
flexibility, high availability, reliability, availability, and serviceability (RAS) capabilities, and the
ease of administration with the IBM Systems Director.

In this chapter, we discuss the following topics:

Hot node add and repair

Hot GX adapter add and repair

Live Partition Mobility (LPM) using the HMC and SDMC
Active migration example

Building a configuration from the beginning

LPM and PowerHA

vyvVvyVvyvYyYyvyy

© Copyright IBM Corp. 2011. All rights reserved. 195



6.1 Hot node add and repair

The CEC Hot Add Repair Maintenance (CHARM) functions provide the ability to add/upgrade
system capacity and repair the Central Electronic Complex (CEC), including processors,
memory, GX adapters, systems clock, and service processor without powering down the
system. You can obtain more detailed information about CHARM in 4.3, “CEC Hot Add Repair
Maintenance (CHARM)” on page 121.

In this section, we show the configuration and repair steps using CHARM to help you
understand the operation of hot node add and repair, and hot GX adapter add and repair
through a simple scenario.

Physical environment of the test system

Table 6-1 shows the hardware specifications and the location code for each drawer in the test
system.

Table 6-1 Hardware specification for the test system on a Power780

Processor Number Memory size Drawer serial number

First CEC drawer 16 128 GB DBJH613

Second CEC drawer 16 (CoD processor) 128 GB (CoD memory) | DBJG781

6.1.1 Hot node add

In this scenario, the second CEC drawer is added to a single CEC drawer using the hot node
add feature, as shown in Figure 6-1. Our hot node add and repair is tested under the control
of a single Hardware Management Console (HMC). We do not provide you with all the steps,
but we show specific, useful steps.

1-Drawer 2-Drawer

Figure 6-1 Hot node add to a single CEC drawer
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Figure 6-2 shows the processor number before adding the second CEC drawer. The total
number of processors is 16.

p780_02
General | Processors | Memory | I/O | Migration Eglrﬁ;ler;-ectlgrs Capabilities = Advanced

Details of the managed system's processors are below.
Available: 12.00
Assigned to partitions: 4.00
Configurable: 15.00
Installed: 15.00
Multiple shared processor pools support: Yes

Cancel || Help

Figure 6-2 Processor number before the hot node add procedure

Figure 6-3 shows the memory size before adding the second CEC drawer. The total memory
size is 128 GB.

p780_02
General | Processors | Memory | I/O | Migration Eg';‘éﬁ_;’&gr: Capabilities | Advanced

Details of the managed system's memory are listed below.
Available: 122.50 GB (125440 MB)
Assigned to partitions: 4,00 GBE (4096 ME)
Reserved: 1.50 GE {1536 MB)
Configurable: 128.00 GB (131072 MB)
Installed: 125.00 GB (131072 MB)
Memaory region size: 0.25 GB (256 MB)

Active memory sharing support: Yes

Cancel ||Help

Figure 6-3 Memory size before the hot node add procedure
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Figure 6-4 shows the physical I/O resources before adding the second CEC drawer.

General | Processors | Memory | I/0 | Migration | Power-On Parameters | Capabilities | Adwvanced

é:)et_ailed below are the physical /O resources for the managed system. Select slot to view the properties of each
evice.

£ v]
Slot -~ | Description ~|Bus ~ If0 Pool Id ~ Owner ~ | Type »~
U78C0.001.DBIHE13}P2-C8-T5 Universal Serial Bus UHC Spec 512  Unassigned Unassigned
U78C0.001.DBIHE12P2-C1 Fibre Channel Serial Bus 516  Unassigned viosl _p780_2
U78C0.001.DBIHE13}P2-C2 Ethernet controller 517 | Unassigned Unassigned
U78C0.001.DBIHG13P2-C3 Empty slot 518 | Unassigned Unassigned
U78C0.001.0BIHG613P2-C4 Empty slot 519 Unassigned Unassigned
U78C0.001.0BIHG13P2-T3 RAID Controller 520 Unassigned Unassigned
U78C0.001.0BIHG13P2-C8-T7 Generic XT-Compatable Serial Controller 521 Unassigned Unassigned
U78C0.001.0BIH613P2-C5 Fibre Channel Serial Bus 524 Unassigned vios2_p780_2
U78C0.001.DBIHE13P2-CH Ethernet controller 525 Unassigned Unassigned
U78C0.001.0BIHE13}P2-C9-T2 PCI-E SAS Controller 526  Unassigned Unassigned
U78C0.001.0BJH513JP2-C9-T1 PCI-E SAS Controller : e 527 |Unassigned  Unassigned

Total: 11 Filtered: 11

Figure 6-4 Physical I/O resources before the hot node add procedure

Prerequisites for the hot node add procedure

Prior to adding the second CEC drawer, check that the prerequisites are met. Table 6-2
shows the system firmware and the HMC levels for the hot node add procedure for the
Power 780.

Table 6-2 System firmware and HMC levels for the hot node add procedure for the Power 780

Minimum recommended level | Test system level

System firmware AM720_064 or later AM720_090

HMC V7R7.2.0 + MHO1235 V7R7.2.0.1

If the prerequisites are met, continue with the preparation steps.

Figure 6-5 shows that the logical partition (LPAR) is running on the node during the CHARM
operation. We added a workload using over 90% of the processor during the hot node repair
and succeeded without any problem. However, we strongly advise that you quiesce a critical
application prior to starting the hot node repair.

Systama Manageamnment > Sarvers > praD_02

=& [NER ENFEE GO O | [rmeks = |[wiews > |
Sekect | Mame -~ e ~ | Status ~|r units -~ | y (GB) -~ | Active Prome =
™ [Egvios1_p7e0_2 1 I Running | = = mode_hod_aod
— [Eg wios2_p7EO_2 = Mot Activated 2 2 oetault
| max Page size [S00 | | Towskz Fitereaz Ssiecten o

Figure 6-5 Notice that the LPAR is running during hot node add procedure

Important: We strongly advise that all scheduled hot adds, upgrades, or repairs are
performed during off-peak hours.

You must move all critical business applications to another server using Live Partition
Mobility (LPM), if available, or quiesce critical applications for hot node add, hot node
repair, hot node upgrade, and hot GX adapter repair.
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Follow these steps to add the hot node:
1. In the navigation pane, select Systems Management.

2. Select Add Enclosure by selecting the server — Serviceability - Hardware — MES
Tasks — Add Enclosure (refer to Figure 6-6).

P |8 @ s e pop | Oveming ' ta
L] Eﬂ-“:_“ f Cparations ] Running
| Fl EI] e Cerfiauration " Running
Ers Connactions 4 =
Farchomi Infrmaten y B [0 | Totnk4 Fiterort 4 Bobeted: 1
Upchies P | Wanapg Sorkecabi Evanis
m Greats Serviosatis Event
Copacity On Demand (Col) M| Reference Code Hiskory Add Enclosure
Conirol Panad Funcibng ] Ackl FAU
Prepars For Hal RepairUparads Chass MES
Managm Dumps Exchangs FAL Opan MES
Colia t NP0 Favar Cris unk Reinava Enc ks ira
F&P Failbrver [ MES Tazhs Remova FALI

Figure 6-6 Add enclosure

3. Select a machine type - model to add. Click add (refer to Figure 6-7).

Enclosure Types:

Py --- Salect Action - ||
Select Machine Type - Model ~
0} 78C0-001 ?A
i 57956-001 |
€/ 9179-MHB |
@ 7314-G30 v

Pending Actions:

5] (2] | [ select Action — [x]

Select | Location Code -~ | Description ~

Figure 6-7 Step to select an enclosure type to add

4. Click Launch Procedure. Read every step carefully. Click Next.
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5. At this step (refer to Figure 6-8), connect the SMP and the FSP cable between the first
CEC drawer and the second CEC drawer. Click Next.

PBMesUseWrciilnstallProcedure - p780_02

This MES upgrade procedure must be performed using the hardware
mechanical installation instructions provided for this MES.

MNote: Record the following information for reference while performing
the hardware mechanical installation procedure. Record the entire
location code and serial number. The serial number should match the
label on the drawer being serviced.

Fru Location Code: U7SC0.001.__TMP___
Machine Type: 78C0
Model: 001

Serial Number: _ TMP___

Click Next once yvou have performed the hardware mechanical
installation procedure, and vou are ready to continue with these
instructions.

Figure 6-8 Step to connect SMP and FSP cable between two nodes

6. After a few minutes, you see the message that is shown in Figure 6-9.

PBCommonVerifySuccessful - p780_02

The verification procedure completed successfully.

Mo problems were detected.

Figure 6-9 Successful completion of hot node add
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Figure 6-10 shows the processor number after the hot node add. You can see the increased
installed number of processors. The configurable number of processors is not changed,
because the processors of the second CEC drawer are Capacity on Demand (CoD)
processors. The total installed processor number is 32.

p780_02

; : Power-0n
General | Processors | Memory | I/O | Migration P Capabilities | Advanced

Details of the managed system's processors are below.
Available: 12.00
Assigned to partitions: 4.00
Configurable; 16.00
Installed: 32.00
Multiple shared processor pools support: Yes

Cancel || Help

Figure 6-10 Processor number increase after the hot node add

Figure 6-11 shows the memory size after the hot node add. The configurable size of the
memory is not changed, because the memory of the second CEC drawer is CoD memory.
The total memory size is 256 GB.

p780_02

; ; Power-0On i
General | Processors | Memory | I/C | Migration e el Capabilities | Adwvanced

Details of the managed system's memory are listed below.
Available: 122.25 GB (125184 MB)
Assigned to partitions: 4.00 GB (4096 MB)
Reserved: 1.75 GB (1792 ME)
Configurable: 128.00 GB (131072 MB)
Installed: 256.00 GB (262144 MB)
Memory region size: 0.25 GB (256 MB)

Active memory sharing support: Yes

A cancel |[Help

Figure 6-11 Memory size increase after the hot node add
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Figure 6-12 shows the physical I/O resources after the hot node add. You can see the
additional I/O location codes.

p780_02
General | Processors | Memory | I/0 | Migration | Power-On Parameters | Capabilities | Advanced
Detailed be{%w are the physical I/O resources for the managed system. Select slot to view the properties of each device.
L EPF @ | --- Select Action --- | v|
Slot ~ | Description ~ Bus ~ I/0 Pool Id ~ Owner ~ Type ~
U78C0.001.DBIHG13-P2-C5 Fibre Channel Serial Bus 524  Unassigned viosZ2_p780_2 [A]
U78C0.001.DBIH613-P2-C6 Ethernet controller 525 | Unassigned Unassigned
U78C0.001.0BIH613-P2-C9-T2 PCI-E SAS Controller 526  Unassigned Unassigned
U78C0.001.DBIH613-P2-C0-T1 | PCI-E SAS Controller 527 | Unassigned Unassigned
U78C0.001.0B1G781-P2-C8-T5 Universal Serial Bus UHC Spec 576  Unassigned Unassigned
U7S8C0.001.0BIG7E81-P2-C1 Fibre Channel Serial Bus 580 Unassigned Unassigned
U78C0.001.DBIG7811-P2-T3 RAID Controller 584  Unassigned Unassigned
U78C0.001.0BIG781-P2-C8-T7 Unknown 585 Unassigned Unassigned
U78C0.001.DBIG781-P2-C2 Ethernet controller 581 | Unassigned Unassigned
U78C0.001.0BIG781-P2-C5 Fibre Channel Serial Bus 588 Unassigned viosZ_p780_2
U78C0.001.DBIG781-P2-C3 Empty slot 582 |Unassigned Unassigned '
U78C0.001.0BIG781-P2-C4 Empty slot 583 Unassigned Unassigned
U78C0.001.0BIG7E1-P2-C6 Ethernet controller 589 Unassigned Unassigned
U78C0.001.0B1G781-P2-C8-T2 PCI-E SAS Controller 5890  Unassigned Unassigned
LU72C0.001.0BIG7SP2-C9-T1 PCI-E SAS Controller 591 Unassigned Unassigned b
| Total: 22 Filtered: 22

Figure 6-12 /O resources increase after the hot node add

6.1.2 Hot node repair

202

In this scenario, we replace a memory dual inline memory module (DIMM) in the first CEC
drawer.

Prerequisites for hot node repair

As already explained in CHARM operations on 4.3.2, “Hot repair” on page 123, you must
have the following prerequisites installed before the hot node repair:

» The system must have two or more nodes to use the hot node repair function.
» Verify that the service processor redundancy capability is enabled.
— In the navigation pane, select Systems Management — Servers.

— In the work pane, select the Server — Serviceability — FSP Failover — Setup.
(Refer to Figure 6-13 on page 203).

» You must configure the HMC with a redundant service network with both service
processors. Refer to Figure 6-14 on page 203.
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i O 078001 & Ciperating

" pra0 02l properties | s L 1
Operations P be:[500 || Totak2 Fitered: 2 Selectad: 1
Configuration »

Connections »

Harctware Information »

Updates p | Manage Sarviceabls Events

C W Create Sarviceabls Event

Capacity On Demand (CoDy b | Reference Code History
Control Panel Functions J
Harchwars ]
Manage Dumps

Colect VPD
FSP Fail over

Figure 6-13 FSP Failover

Service processor failover is automatic if the primary service processor
fails for any reason. Use this window to enable the selected system to
perform this automatic failover. Or, use this window to disable service
processor failover for the selected system.

Selected System: 9179-MHEB/109AF7P
Primary service processor: 10.255.255.252
Secondary service processor: 10.255.255.254

| Failover status: Enabled

Click OK to disable service processaor failover.

D Cancel | HEI|::|

Figure 6-14 Service processor redundancy enabled

Preparing for the hot repair or upgrade (PHRU) utility

Prior to the start of the hot node repair, you need to run the Prepare For Hot Repair or
Upgrade tool first. All resources that are identified by the Prepare for Hot Repair or Upgrade
utility must be freed up by the system administrator prior to the start of the hot upgrade or
repair procedure.

The Prepare for Hot Repair or Upgrade utility is automatically run during every service
procedure requiring the evacuation of a node. This utility ensures that all requirements are
addressed prior to the execution of the repair or upgrade procedure.

The test system is managed by an HMC. Follow this procedure:

1. In the navigation pane, select Systems Management — Servers.

2. Inthe work pane, select the server name on which the procedure will be performed. Select
Serviceability —» Hardware — Prepare for Hot Repair/Upgrade.
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3. Select the base location code that contains the field-replaceable unit (FRU) to be serviced,
as shown in Figure 6-15.

Prepare for Hot Repair or Upgrade - p780_02

Prepare for Hot Repair or Upgrade

Prepare for Hot Repair or Upgrade provides a summary of
required actions to be performed in order to isolate a particular
hardware component as part of a service procedure. Select the
component by location code of the system to be repaired as
directed by an Authorized IBM Service Representative.

p
5&Iect| | Description
C » 9179-MHE"109AF7F
C » Unit U78C0.001 DEJGTST
[ & » Unit U78C0.001.0BJHE13 | 15t CEC Drawer
: ' Total: 3 Selected: 1

Mext

Figure 6-15 FRU selection on the Prepare for Hot Repair or Upgrade utility

4. Click Next.
5. Click OK when prompted to continue.

The Prepare for Hot Repair or Upgrade utility (PHRU) displays a window listing the set of
actions that must be performed for the node evacuation to be successful, as shown in
Figure 6-16.

Prepare for Hot Repair or Upgrade - p780_02
Prepare for Hot Repair or Upgrade
System:2179-MHB*109AF7F
Component: U78C0.001.DBIG751

The following messages are required actions to be performed in order to isolate the particular hardware component as part of the service procedure. Review
the recommendations and perform the actions required until no error conditions remain. If all error conditions cannot be resclved, the system must be powered
off to perform the procedure.

Select 'Recheck’ to update the list of messages following the completion of recommended actions.
Select 'Expart Data' to export a copy of all messages and log details.
Select a message link for additional details and information.

Total Conditions:3

Platform (1) | Partitions (3) | Memory (0) | Processors (0)

Status Message \ Perform Action

) 1/0 resource in use by AIX partition Use the AIX rmdev command fo unconfigure resource or power off the partition.
o L/O resource in use by AI¥ partition Use the AIX rmdev command to unconfigure resource or power off the partition.
© L/0 resource in use by AIX partition Use the AIX rmdev command to unconfigure resource or power off the partition.

| Total: 3
[E56EET] | Export Date ][ Recheck | [T

Figure 6-16 Prepare for Hot Repair or Upgrade window
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Click the message text to display information about the resources that are being used, as
shown in Figure 6-17.

Prepare for Hot Repair or Upgrade - p780_02

Prepare for Hot Repair or Upgrade

System:9179-MHB™109AF7P
Component:U78C0.001.DBIG7E1

Additional Information

An I/O resource location code "PHB 580" is in use by an AlX partition vios2_p780_2(2) and will be affected by the procedure. The operation to query PHE "PHB

580" has failed on partition 2*9178-MHB*1094F7P. The OS standard output is: operation: 4 (1:add,2:remove,4:query) drc_name: PHB

580 ..build_tree ..get_of dev_tree all_PHB_slots: 0x20074208 Invoking query_phb{) ..query_phb checking for PHB 580 in all=0x20074208 chosen

slot=0x2007d2a8 name=PHB 580 index=0x20000244 Connector type: 22 NOT FOUND drc-types for token: 0x1a214 The OS5 standard error is: 0931-029 The
pecified slot contains a device or devices that are currently configured. Unconfigure the following device or devices with the rmdev command and try again.

5
The RMC return code is 0. The OS return code is 1.

Figure 6-17 Information about the adapter to be removed prior to start the hot repair

The 1/O resource is removed by using the rmdev command. All errors are corrected and a
node can be evacuated for the host node repair.

Hot repair
During the hot node repair of replacing a memory DIMM in the first CEC drawer, the control
panel must be moved to the alternate CEC drawer, as shown in the Figure 6-18.

PBCmErrorHandlerPanelBean - p780_02

This repair procedure is for the CEC drawer containing the control panel. It
is recommended that vou perform the following steps:

1. Delayv this repair procedure,
2. |Follow the ASMI interface to move the control panel to the alternate

CEC drawer.
3. |After moving the control panel, restart this repair procedure,

Failure to follow these instructions will render the control panel non-
functional until the next system IPL.

Select option and click Next
YO BeiEy ThE SERice Procedura
Retry the failing command
® Continue the service procedure
Continue the service procedure non-concurrently

Figure 6-18 Move the control panel to the alternate CEC drawer
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At this step, the control panel is removed from the first CEC drawer and installed on the
second CEC drawer using the Advanced System Management Interface (ASM) function, as
shown in the Figure 6-19 and Figure 6-20.

Advanced S

Log out [OE=EINEEN

em Managemﬁ

p780_02

Copvright © 2002, 2011
IBM Corporation.
All rights reserved.

AMT720_090

Expand all menus
Bl Collapse all menus

Power/Restart Control
System Service Aids
System Information
System Gonfiguration
Network Services

Control Panel

Action: | Remow| | @]

: Control Panel
Action: Remove
1st CEC Drawer

OU78C0.001.DBJH613-D1

Performance Setup
On Demand Utilities
B Concurrent Maintenance

Save settings @

Control Panel

—

Operation completed successfullv.
Note: Please remove the operator panel from location 'UT8C0.001 DBJH613-D1'

RIOMSL Adapter Slot Reservation
Login Profile

Figure 6-19 Remove control panel from the first CEC drawer using ASM

Copyright © 2002, 2011
IBM Corporation.
All rights reserved.

Log out [EEESSIRET AMT7T20_090

Expand all menus Control Panel

Bl Collapse all menus

Action: v®
Power/Restart Control =
System Service Aids Continue | > Coatrol Panel
System Infarmation Action: Install

System Configuration

Network Services OUTEC0001 DBIHE13-D1

U78C0.001.DBIG781-D1

Save settings @

Performance Setup
H=On'Demand Utilities
E Concurrent Maintenance
Control Panel
RIOMSL Adapter Slot Reservation
Login Profile

- U

Control Panel

Operation completed successfully.

Figure 6-20 Install the control panel at the second CEC drawer using the ASM

6.2 Hot GX adapter add and repair

In this test scenario, the hot GX adapter add and repair is done under a dual management
console with the HMC and the Systems Director Management Console (SDMC). We do not
show all the steps, but we show specific, useful steps.

6.2.1 Hot GX adapter add

The following prerequisites are necessary for the hot GX adapter add.
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Prerequisites for hot GX adapter add

Prior to adding a GX adapter, check that the prerequisites are met. Table 6-3 shows the
system firmware and HMC levels prior to the hot GX adapter add in the Power 780.

Table 6-3 System firmware and HMC levels for the hot GX adapter add for the Power 780

Minimum recommended level | Test system level

System firmware All levels AM720_101

HMC V7R7.1.0 V7R7.3.0.1

If the prerequisites are met, continue with the next steps.

In the dual management console environment, you must perform all the CHARM operations
from the primary management console. But, with V7R7.3.x.x of the HMC and SDMC, a new
feature was added that if you start an add or repair process from the non-primary
management console, you are prompted if you want to make the console at which you are
performing the procedure the primary management console. The operation then tries to
renegotiate the role of the primary console. If the non-primary HMC can become the primary
HMC, the process allows you to continue with the procedure on this console.

Primary console: In a dual management console environment, generally the primary
console is the first console that is connected. So, the primary console is not fixed, and it
can be the HMC or SDMC if you use a mixed console of HMC and SDMC. This concept is
the same as two HMCs or two SDMCs.

We omitted most of the hot GX adapter add steps because they are similar to the steps of the
hot node add. During our hot GX adapter test, we see a message, as shown in Figure 6-21,
and we select Yes, force the local management console to become the primary. Then,
the management console becomes the primary, and we continue with the procedure on this
console.

| PBForcePrimaryOption-p780.02 . |
The requested service action cannot currently be completed from this management console.

This management console is the secondary and the service action depends on Problem Analysis processing
that only happens on the primary for proper verification.
Would you like to force this management console to become the primary?
Select an answer
i {_No, proceed to instructions for using the other management consale!

& Yes, force the local management console to become the primary.

Figure 6-21 Force the local management console to become the primary

After finishing the hot GX adapter add, it is necessary to add an 1/O drawer separately.

6.2.2 Hot GX adapter repair

In this scenario, we replace a GX adapter in the first CEC drawer. The prerequisites for the
hot GX adapter repairs are presented in the next section.
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Prerequisites for the hot GX adapter repair

Prior to repairing a GX adapter, check that the prerequisites are met. Table 6-4 shows the
system firmware and HMC levels prior to the hot GX adapter repair in the

Power 780.

Table 6-4  System firmware, HMC levels for hot GX adapter repair for Power 780

Minimum recommended level | Test system level

System firmware AM720_064 or later AM720_101

HMC V7R7.2.0 + MHO1235 V7R7.3.0.1

If the prerequisites are met, continue with the following steps.

Follow these steps to perform the hot GX adapter repair:
1. In the navigation pane, select Systems Management — Servers.

2. Inthe work pane, select the server name on which the procedure will be performed. Select
Serviceability —» Hardware — Exchange FRU (see Figure 6-22).

T 8§ preoo i,  Oporaling 106
54 IL—'H [ preo ceil Propariies Manage Servicealle Events L 12
Opemaions b | Creats Sarvkaable Event actech |
Configuration b | Relaence Code History
Comnetions F Control Panad Functions (]
Harchwara Information 2 Prapare For Hot RapainUparads
UIpclatos ¥ | Manage Dumps
Collct VPD Posvar S Uini
Capacity On Demand (CoD) B | FSP Failwar | WKES Tasks | ]

Figure 6-22 Window for exchanging the FRU
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3. Select the proper enclosure types and FRU to be replaced, as shown in Figure 6-23. After

this window, read every step carefully and click Next.

Select an installed enclosure type to get the list of FRU types which may
be installed in the selected enclosure type. Choose the FRU type to be
replaced, then click Next to locate and replace the FRU.

Selected System 9179-MHB™109AF7P
Installed Enclosure Types: System Unit, Modal MHB b
FRU Types: EXDansion UL, Feature Code 581 -

Sl |2 |- select Action =] i)

Select| Description =
O SAS Cable |~
Memory DIMM [
SPCN Cable
VPD Card
Operator Panel
Cache Battery Pack
G¥ Adapter Card
Serial Cable
Thermal Power Management Device (TPMD) Card
RAID Enablement Card
HMC Cable
Processor Card
Flexible Service Processor Card
USB Cable
Power Cable
DASD Backplane
Power Supply
PCI Adapter Card
HEA Card
Disk Drive (DASD)
Battery
G¥ Cable
Air Moving Device
SMP Cable E
FSP Flex Cable [+

| MNext }I | Cancel | HE||J|

olislislislialle]

slislislislislislislislialislislialisloliellalIolle]

Figure 6-23 Select a FRU for a hot repair
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Even though you skip the step to identify which I/O resources are to be removed with the
PHRU. Figure 6-24 shows you the step that notifies you to remove an adapter during the hot
GX adapter repair.

Prepare for Hot Repair or Upgrade
System:9179-MHB™109AF7P
Component: U78C0.001.DBIH613-F1-C2

The following messages are required actions to be performed in order to isolate the particular hardware component as part of the service procedure. Review
the recommendations and perform the actions required until no error conditions remain. If all error conditions cannot be resolved, the system must be powered
off to perform the procedure.

Select 'Recheck’ to update the list of messages following the completion of recommended actions.
Select 'Export Data' to export a copy of all messages and log details.

Select a message link for additional details and information.

Total Conditions:3

Platform (1) | Partitions (3) | Memory (0) | Processors (0)

Status Message Perform Action

1/O resource in use by AlX partition Use the AIX rmdev command to unconfigure resource or power off the partition.

(N /O resource in use by Al partition Use the AIX rmdev command to unconfigure resource or power off the partition.

o 1/O resource in use by Al partition Use the AIX rmdev command to unconfigure resource or power off the partition.
Total: 3

i Gangel || Export Data Recheck i

Figure 6-24 Prepare for Hot Repair or Upgrade main window

Prior to continuing to the next step, all the adapters must be removed first. To continue, read y
every step carefully and follow each step.

6.3 Live Partition Mobility (LPM) using the HMC and SDMC

We use this HMC and SDMC for this scenario:

» Source: hmctest2 (172.16.20.109)
» Destination: sdmc1 (172.16.20.22)

One node is attached to the HMC, and the other node is attached to the SDMC.

6.3.1 Inactive migration from POWERG6 to POWER7 using HMC and SDMC

The POWERG®6 server and the POWERY7 server are shown in “ITSO Poughkeepsie
environment” on page 395.

In this example, we perform an inactive migration from a POWERS6 server to a POWER7
server. The POWERG server is managed by an HMC, and the POWER7 Server is managed
by the SDMC. We deliberately ignored the LPM prerequisites to demonstrate the importance
of planning prior to the process. You notice that most of the errors relate to items that are
listed in Table 3-2 on page 66. We attempt to show the resolution to several of the issues in
this example. We demonstrate a migration that has met all the prerequisites in 6.4, “Active
migration example” on page 214.
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Follow these steps for the migration:

1.

4.

remote mobility:

hscroot@hmctest4:™> IsIparmigr -r manager
remote_lpar mobility capable=1

Notice that a message equal to 1 means that the HMC is capable of performing the
mobility.

Log on to the SDMC and confirm that it is also capable of remote mobility:

sysadmin@sdmcl:™> 1slparmigr -r manager
remote_Tpar_mobility_capable=1

a. Log on to the HMC.

b. Click System Management — Servers — Select properties.
c. Select the Capabilities tab.

Look for Mobility Capable, as shown on Figure 6-25.

General Processh{s Memory | I/O | Migration Fower-0On Farameters I Capabilities Adwvanced
Capability Value
Logical Host Ethernet Adapter Capability True ~
Huge Page Capable True
Barrier Synchronization Register (BSE) Capable True
Service Processor Failover Capable True
Shared Ethernet Adapter Failover Capable True
Redundant Error Path Reporting Capable True
G¥ Plus Capable True
Hardware Discavery Capahle True
Active Partition Mobility Capable True ]
nactive Partition Mobility Capable True
Partition Processor Compatibility Mode Capable True
Partition Availability Priarity Capable True
Electronic Error Reporting Capable True
Active Partition Processor Sharing Capable True
Firmware Power Saver Capable True
Hardware Power Saver Capable True
Virtual Switch Capable True
Virtual Fibre Channel Capable True

Figure 6-25 Capabilities of the POWER6 570

Assuming that all prerequisites are met, proceed with the rest of the steps.
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Confirm that the managed server is mobile capable. On the HMC, follow these steps:

Log on to the HMC command-line interface (CLI) and confirm if the HMC can perform the
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5. Perform a validation by selecting Managed Server, which lists the valid partitions. Select a
partition. Click the pop-up arrow icon. Click Operations — Mobility — Validate, as shown

on Figure 6-26.

~|ID & | Status

e J Processing Units J =]

i

2

sakect | Name

C [Epsmo1vio

[F] [| Wparligr

T |[| "'TW" Froperties

[~ [E migipart | Change Default Profie

|_ [IU'DSE Cparations
Configuration
Harchsare Informaticn

Cwnamic Logical Partitioning

Consok Window
Sarvicea bility

Migrate

Running 0z
Mot Activated 0
Running 2|
Mot Activatedd 0.4
Restart 06
P | Shut Down »
P | Deactivate Attention LED R
b Sz hecule O parations
4
d

Recovar

Figure 6-26 Validating the partition mobility

6. Enter the remote SDMC, as requested. We are performing a remote LPM, as shown in

Figure 6-27. Click Refresh Destination System to propagate the list of systems that are
managed by the SDMC.

Fill in the fol
Validate to

Source system :
Migrating partition:
Remote HMC:

Remote User:

Destination system:

p570_170
Iparz

Partition Migration Validation - p570_170 - Ipar2

[17z.16.20.22

sysadmin

1=

Destination profile name:

Destination shared processor pool:

Refresh Destination System

wing information to set up a migration of the partition to a different managed system. Cli
ure that all requirements are met for this migration. You cannot migrate until the
migration set up has been verified.

|
-

Source

|Select g1t 1D

Override virtual network errors when possible:

Slot Type v

O

Override virtual storage errors when possible: Fl

Wirtual Storage assignments ;

Destination’
10S

validate Cancel

Hel

Figure 6-27 Destination and validation window

This request fails with an error, because the Secure Shell (SSH) authorization keys are not
set up between the HMC and the SDMC. To resolve this error, refer to “Setting up Secure
Shell keys between two management consoles” on page 360. Figure 6-28 on page 213

shows the error.
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"I Data Error - Ipar2

HSCL35653 The Secure Shell (SSH) communication configuration between
the source and destination management consoles has not been set up
properly for user sysadmin. Bun the mkauthkeys command to set up the
SSH communication authentication keys.

o]

Figure 6-28 SSH authentication error

After you resolve the error, retry the validate operation. Again, you see an error code
HSCLA27C, which is generic and depends on your environment. The error can relate to N_Port
ID Virtualization (NPIV) or virtual Small Computer System Interface (vSCSI). Or, the error
might be because the addition of a virtual adapter is not required. Another possibility is that
there are Resource Monitoring and Control (RMC) communication issues between the HMC
and the virtual 1/0 servers. Review the settings and retry the operation.

Avoid using clones: Using cloned images, such as the alt_disk_install, to clone servers
creates RMC challenges. Avoid using cloned images. The previous error was partly
caused because RMC uses a node ID to communicate with the LPARs. The node ID is
stored in /etc/ct_node_id. If one or more LPARs, including the VIO servers on the same
network, have the same node_id, RMC cannot confirm with which LPAR it is
communicating. Either avoid alt_disk_clone to install another LPAR or clean the node_id
immediately after the cloning. Other node_id symptoms include the inability to perform
dynamic LPAR (DLPAR) operations.

Figure 6-29 shows an example of an error. The error is caused by RMC communication
issues between the HMC/SDMC and the virtual 1/O server.

Validation Errors/Warnings - lpar2_570

(O all Errors/Warnings (O Detailed information & Errors O Warnings

Message
HSCLAZ7C The operation to get the physical device location for
adapter U9117.MMA.101F170-V5-C107 on the virtual I/0 server
partition VIOS2 has failed. The partition command is: migmgr -f
get_adapter -t vscsi -s U9117.MMA.101F170-V5-C107 -d 1 The
partition standard error is: child process returned error

Close | Help

Figure 6-29 LPM validation error
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When migrating to POWER7, check that the operating system level is on a TL that supports
the destination server processor mode. Failure to do so might result in the migration request
failing, which is shown with the error code HSCL366B in Figure 6-30.

) all Errors/Wamings ‘O Detailed information ® Erors O Warnings

Message
HSCLEG6E The processar class of the source managed system 15
different from the processor class of the destination managed system,
therefore the partition cannot be magrated because its OS5 level does
not support moving between processor classes. Please upgrade the
05 level of the partibian, and try the operaton Jgam.

Close | Helg |

Figure 6-30 LPM processor mode failure

In this example, we tried to migrate an LPAR with AIX 6.11 TL3 to a POWER?7 machine. This
attempt failed due to the processor mode. To resolve the issue, we upgraded AIX to AIX 6.1
TL 6 and retried the operation. The migration checked for the virtual 1/0 servers. After a
suitable virtual I/O server was selected, the migration completed successfully, as shown in
Figure 6-31.

ation Status : Ipa

Migration status :
Action Status
Migration Success

Frogress (%:): 100

[Cloze | Halp |

& Internet fa | ®ioow -
Figure 6-31 LPM migration status

6.4 Active migration example

In this example, we migrate a POWER7 LPAR to a POWERG server that is on a separate
management console. The POWERSG server is managed by the HMC. The POWERY server is
managed by the SDMC. Prior to this migration example, we performed a similar migration of
the same LPAR from POWERG6 to POWER7 without meeting the requirements outlined in the
planning section. That migration kept failing due to requirements that were not met (see 6.3.1,
“Inactive migration from POWER6 to POWER7 using HMC and SDMC” on page 210 for that
example). Refer to the scenario to see which errors might be experienced. In this section, we
learned from our mistakes and experiences, and we completed the prerequisites in the
following example. Follow these steps:
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1.

Log on to the LPAR and run 1sconf, as shown in Example 6-1.

Example 6-1 Running Isconf on the server to confirm the system model

# uname -a
AIX rflpar20 1 6 00F69AF64C00

# 1sconf | head -15

System Model: IBM,9179-MHB

Machine Serial Number: 109AF6P
Processor Type: PowerPC _POWER7
Processor Implementation Mode: POWER 6
Processor Version: PV_7 Compat
Number Of Processors: 2

Processor Clock Speed: 3864 MHz
CPU Type: 64-bit

Kernel Type: 64-bit

LPAR Info: 6 1par2_ 570

Memory Size: 3072 MB

Good Memory Size: 3072 MB

Platform Firmware Tevel: AM720 090
Firmware Version: IBM,AM720_090

Example 6-1 shows that rflpar20 is on a POWER7 Server running in POWER6 mode.

Before attempting a migration, ensure that the destination server is capable of handling

the running mode. Refer to 7.2.3, “Processor compatibility mode” on page 251.

Follow these steps to initiate an LPM operation:

a. Log on to the SDMC.

b. Select Hosts.

c. Select the Virtual Server.

d. Click Action — Operations — Mobility — Validate.

Figure 6-26 on page 212 shows these steps using an HMC instead of the SDMC.
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3. At the validation window, enter the destination management system (SDMC/HMC) with
the appropriate user, and select Refresh Destination System. This action propagates the
list of managed servers that are managed by the remote SDMC/HMC. Select Validate, as

shown in Figure 6-32.

a1 1} Enter Remote
Source system: p780 01
L o - HMC and user

Migrating wirtual server: |parz_570

Remote management consele: 172.16.20.10
2) Refresh List

¥Destination system: pS70_170 ¥||  Refresh Destination System l
0 . B =BT T
Destination profile name: p370_170 o
Server-8233-EBE-SN106078F

82
Destination shared processor pool: S.eanEEZ-EEEEHmEﬂ?EP
5570_6AD - DO NOT USE

Source mover service partition:

, ) . 3) Select

Destination mover service partition: % D}astin ation
Wait time (in min): 5' Managed Sever
Cverride virtual network errors when possitle: E
Crverride virtuzl storage errors when possible: |:
Virtual Storage assignments

i 0%

Source ' Destination

Select | Slot ID Slot Type VIOS

There is no data to display.

Total: 0, Displayed: C

4} Validate \

Figure 6-32 Validating the LPM between separate management consoles

Validate

4. After validation, the capable virtual I/O servers are listed. Select the appropriate virtual I/O

server and click Migrate.

5. After the migration completes, rerun the 1sconf command to confirm that you are on a
separate server, as shown in Example 6-2.

Example 6-2 The Isconf command confirming that the LPAR has moved

# uname -a;lsconf | head -15
AIX rflpar20 1 6 00C1F1704C00

216 Power Systems Enterprise Servers with PowerVM Virtualization and RAS



System Model: IBM,9117-MMA
Machine Serial Number: 101F170
Processor Type: PowerPC_POWER6
Processor Implementation Mode: POWER 6
Processor Version: PV_6_Compat
Number Of Processors: 2

Processor Clock Speed: 4208 MHz
CPU Type: 64-bit

Kernel Type: 64-bit

LPAR Info: 6 Tpar2_570

Memory Size: 3072 MB

Good Memory Size: 3072 MB

Platform Firmware Tevel: EM350_085
Firmware Version: IBM,EM350 085
Console Login: enable

6.5 Building a configuration from the beginning

The following scenario shows a complete HA virtual solution built from nothing. For this
scenario, we use two IBM Power 780 servers and implemented Active Memory Sharing
(AMS), Active Memory Expansion (AME), LPM, and PowerHA features using NPIV.

Figure 6-33 on page 218 illustrates the scenario to be configured in this section. Figure 6-33
on page 218 represents the configuration use for each server in this scenario. We create the
same configuration for both of the 780 servers in our ITSO environment. We described our
environment in “ITSO Poughkeepsie environment” on page 395.

Notice that this scenario is a high availability solution. However, you can increase the levels of
redundancy by adding, for example, more Ethernet adapters or host bus adapters (HBAS)
and additional paths to the storage area network (SAN).

When implementing your solution, remember to check that each physical Ethernet adapter is
located in a separate CEC (in this scenario, we use Integrated Virtual Ethernet (IVE)
adapters). Also, check that each physical Fibre Channel (FC) adapter is located in a separate
CEC.

In the following sections, we describe these configurations:

Virtual I/O server definition and installation
HEA port configuration for dedicated SEA use
NIB and SEA failover configuration

Active Memory Sharing configuration
Server-side NPIV configuration

Active Memory Expansion (AME) configuration
The LPM operation

The PowerHA operation

VVYyVYVYVYVYYVYY

RMC connection: The RMC connection between the virtual servers and the HMC or the
SDMC are key to the implementation. You can check if it works correctly by executing the
command 1spartition -dlpar at your HMC or SDMC.
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Client Ipar1
fes1 fcs3
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