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Preface

To meet today’s complex and ever-changing business demands, you need a solid
foundation of compute, storage, networking, and software resources that is
simple to deploy and can quickly and automatically adapt to changing conditions.
You also need to make full use of broad expertise and proven preferred practices
in systems management, applications, hardware maintenance, and more.

The IBM® Flex System p270 Compute Node is an IBM Power Systems™ server
that is based on the new dual-chip module POWER7+™ processor and is
optimized for virtualization, performance, and efficiency. The server supports IBM
AIX®, IBM i, or Linux operating environments, and is designed to run various
workloads in IBM PureFlex™ System. The p270 Compute Node is a follow-on to
the IBM Flex System™ p260 Compute Node.

This IBM Redbooks® publication is a comprehensive guide to the p270 Compute
Node. We introduce the related Flex System offerings and describe the compute
node in detail. We then describe planning and implementation steps including
converged networking, management, virtualization, and operating system
installation.

This book is for customers, IBM Business Partners, and IBM technical specialists
who want to understand the new offerings and plan and implement an IBM Flex
System installation that involves the Power Systems compute nodes.

© Copyright IBM Corp. 2013. All rights reserved. Xiii
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Here’s an opportunity to spotlight your skills, grow your career, and become a
published author—all at the same time! Join an ITSO residency project and help
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participate either in person or as a remote resident working from your home
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apply online at:

http://www.ibm.com/redbooks/residencies.html
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Your comments are important to us!
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Introduction

During the last 100 years, information technology moved from a specialized tool
to a pervasive influence on nearly every aspect of life. From tabulating machines
that counted with mechanical switches or vacuum tubes to the first
programmable computers, IBM was a part of this growth, while always helping
customers solve problems.

Information technology (IT) is a constant part of business and of our lives. IBM
expertise in delivering IT solutions helped the planet become smarter. As
organizational leaders seek to extract more real value from their data, business
processes, and other key investments, IT is moving to the strategic center of
business.

To meet those business demands, IBM introduces a new category of systems
that combine the flexibility of general-purpose systems, the elasticity of cloud
computing, and the simplicity of an appliance that is tuned to the workload.
Expert integrated systems are the building blocks of this capability. This new
category of systems represents the collective knowledge of thousands of
deployments, established preferred practices, innovative thinking, IT leadership,
and distilled expertise.

The new IBM Flex System p270 Compute Node is part of this new Expert
Integrated category of systems.
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This chapter includes the following topics:

1.1, “IBM PureFlex System”

1.2, “Choosing an IBM PureFlex System or IBM Flex System” on page 4
1.3, “IBM Flex System p270 Compute Node” on page 5

1.4, “Flex System components” on page 5

1.5, “This book” on page 13
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1.1 IBM PureFlex System

If you are looking for a highly integrated system for infrastructure consolidation or
cloud implementation, IBM PureFlex System offerings can help simplify your IT
experience.

IBM PureFlex Systems are comprehensive infrastructure systems that provide an
expert integrated computing system, which combines servers, enterprise
storage, networking, virtualization, and management into a single structure. Its
built-in expertise enables organizations to manage and flexibly deploy integrated
patterns of virtual and hardware resources through unified management. These
systems are ideally suited for customers who are interested in a system that
delivers the simplicity of an integrated solution, but that also want control over
tuning middleware and the runtime environment.

IBM PureFlex Systems recommend workload placement is based on virtual
machine compatibility and resource availability. By using built-in virtualization
across servers, storage, and networking, the infrastructure system enables
automated scaling of resources and true workload mobility.

IBM PureFlex Systems undergo significant testing and experimentation, so they
can mitigate IT complexity without compromising the flexibility to tune systems to
the tasks that businesses demand. By providing flexibility and simplicity, an IBM
PureFlex System can provide extraordinary levels of IT control, efficiency, and
operating agility that enable businesses to rapidly deploy IT services at a
reduced cost. Moreover, they are built on decades of expertise, enabling deep
integration and central management of a comprehensive, open-choice
infrastructure system, and dramatically cutting down on the skills and training
that is required for management and deployment.

IBM PureFlex Systems combine advanced IBM hardware and software with
patterns of expertise and integrates them into optimized configurations that are
simple to acquire and deploy, which helps you to get faster time to value for your
solution.
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1.2 Choosing an IBM PureFlex System or IBM Flex
System

If you are looking to build your own system or upgrade an existing blade server
installation, you can make use of an IBM Flex System, which is a build-to-order
(BTO) solution that is designed to help you go beyond blade servers.

These offerings include the following features:
» IBM PureFlex System

The IBM PureFlex System is a pre-configured and pre-integrated IT
infrastructure solution that is available in three configurations with x86 or
POWER processor-based compute nodes. More configuration options are
available to meet your precise IT infrastructure needs.

If you want a pre-configured, pre-integrated infrastructure with integrated
management and cloud capabilities that is factory-tuned from IBM, IBM
PureFlex System is the answer.

» IBM Flex System

Custom-build infrastructure to your specific requirements, IBM Flex System
offers a broad range of x86 and POWER compute nodes in an innovative
chassis design that goes beyond blade servers. With advanced networking
and system management, it provides the capability to support extraordinary
simplicity, flexibility, and upgradeability.

1.2.1 PureFlex System

PureFlex System offers the following configurations that include the p270:

» IBM PureFlex System Express: Designed for small and medium businesses, it
is the most affordable entry point in the PureFlex Systems family.

» IBM PureFlex System Enterprise: Optimized for transactional and database
systems with built-in redundancy for highly reliable and resilient operation, it
supports your most critical workloads.

For more information about the PureFlex configurations and specific details and
comparisons of the two offerings, see Chapter 2, “IBM PureFlex System” on
page 15.
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1.3 IBM Flex System p270 Compute Node

All compute nodes are installed in the Flex System Enterprise Chassis, which
provides power, cooling, and connectivity for the compute node.

As shown in Figure 1-1, the IBM Flex System p270 Compute Node 7954-24X is a
standard-width Power Systems compute node with 2 POWER7+ processor
sockets, 16 memory slots, 2 1/O slots, an expansion port, and options for two
internal drives to provide local storage.

Figure 1-1 IBM Flex System p270 Compute Node

1.4 Flex System components

IBM PureSystems consists of no-compromise building blocks that are based on
reliable IBM technology that support open standards and offer confident
roadmaps. The IBM Flex System is designed for multiple generations of
technology, which supports your workload today while being ready for the future
demands of your business.

1.4.1 IBM Flex System Enterprise Chassis

The IBM Flex System Enterprise Chassis offers compute, networking, and
storage capabilities that far exceed products that are currently available in the
market. With the ability to handle up to 14 compute nodes and intermixing
POWER7®, POWER?7+, and Intel x86 architectures, the Enterprise Chassis
provides flexibility and tremendous compute capacity in a 10 U package.
Additionally, the rear of the chassis accommodates four high-speed networking
switches. Interconnecting compute, networking, and storage through a high
performance and scalable mid-plane, the Enterprise Chassis can support
interfaces with up to 40 Gb speeds.
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The ground-up design of the Enterprise Chassis reaches new levels of energy
efficiency through innovations in power, cooling, and air flow. Smarter controls
and market-leading designs allow the Enterprise Chassis to break free of “one
size fits all” energy schemes.

The ability to support the demands of tomorrow’s workloads is built in to a new
I/O architecture, which provides choice and flexibility in fabric and speed. With
the ability to use Ethernet, InfiniBand, FC, FCoE, RoCE, and iSCSI, the
Enterprise Chassis is uniquely positioned to meet the growing I/O needs of the IT
industry.

Figure 1-2 shows the IBM Flex System Enterprise Chassis.

Figure 1-2 The IBM Flex System Enterprise Chassis

1.4.2 Management: IBM Flex System Manager

The IBM Flex System Manager (FSM) is designed to optimize the physical and
virtual resources of the IBM Flex System infrastructure while simplifying and
automating repetitive tasks. From easy system set up procedures with wizards
and built-in expertise, to consolidated monitoring for all of your resources
(compute, storage, networking, virtualization, and energy), the FSM provides
core management functionality and automation. The FSM is an ideal solution to
reduce administrative expense and focus freed up resource on business
innovation.
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The following features are available from a single user interface:

» Intelligent automation

Resource pooling

Improved resource usage
Complete management integration
Simplified setup

vvyyy

The FSM is a high-performance, scalable systems management appliance with a
preinstalled software stack. As an appliance, the FSM software runs on a
dedicated compute node and is designed to provide a specific purpose:
configure, monitor, and manage IBM Flex System resources in multiple IBM Flex
System Enterprise Chassis, optimizing time-to-value.

The FSM provides a world-class user experience with a truly “single pane of
glass” approach for all chassis components. Featuring an instant
resource-oriented view of the Enterprise Chassis and its components, the FSM
provides vital information for real-time monitoring.

An increased focus on optimizing time-to-value is evident in the following
features:

» Setup wizards, including initial setup wizards, which provide intuitive and
quick setup of the FSM.

» A chassis map, which provides multiple view overlays to track health,
firmware inventory, and environmental metrics.

» Configuration management for a repeatable setup of compute, network, and
storage devices.

» Remote presence applications for remote access to compute nodes with
single sign-on.

» Quick search provides results as you type.

Beyond the physical world of inventory, configuration, and monitoring, the IBM
Flex System Manager enables the following virtualization and workload
optimization for a new class of computing:

» Resource usage: Within the network fabric, the FSM detects congestions,
notification policies, and relocation of physical and virtual machines, including
storage and network configurations.

» Resource pooling: The FSM pools network switches, with placement advisors
that consider VM compatibility, processor, availability, and energy.

» Intelligent automation: FSM has automated and dynamic VM placement that
is based on usage, energy, hardware predictive failure alerts, or host failures.
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For more information about the FSM, see the following resources:

» The IBM Flex System Manager™ Product Guide:
http://www.redbooks.ibm.com/abstracts/tips0862.html

» The IBM Flex System topic on the Flex & PureFlex Information Center:
http://publib.boulder.ibm.com/infocenter/flexsys/information/topic/c
om.ibm.acc.8731.doc/product_page.html

Figure 1-3 shows the IBM Flex System Manager.

Figure 1-3 The IBM Flex System Manager

1.4.3 Power Systems virtualization management: FSM, HMC, and IVM

The IBM Flex System Manager is the preferred appliance for managing an IBM
Flex System environment with its high-end management, virtualization, and
cloud capabilities. However, if a Hardware Management Console (HMC) or
Integrated Virtualization Manager (IVM) is more convenient for the user to
manage Power Systems virtualization, these management interfaces are
supported for Power Systems compute nodes.

IVM must be activated in VIOS on each compute node to use virtualization
capabilities. After you configure an IP address on VIOS, you open a browser
window to that IP address and the IVM user interface loads.

If advanced capabilities are required, such as, Advanced Memory Expansion
(AME) or Multiple Shared Processor Pools, an FSM, or HMC is required.

For more information about management capabilities and guidelines of Power
compute nodes, see Chapter 7, “Power node management” on page 183.
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For more information about IVM, see Integrated Virtualization Manager for IBM
Power Systems Servers, REDP-4061, which is available at this website:

http://www.redbooks.ibm.com/abstracts/redp4061.html

For more information about HMC, see IBM Power Systems HMC Implementation
and Usage Guide, SG24-7491, which is available at this website:

http://www.redbooks.ibm.com/abstracts/sg247491.htmI

1.4.4 Chassis I/O modules

Data center networking is undergoing a transition from a discrete, traditional
model to a more flexible, optimized model. The network architecture in IBM Flex
System is designed to address the key challenges customers are facing today in
their data centers. The key focus areas of the network architecture on this
platform are unified network management, optimized and automated network
virtualization, and a simplified network infrastructure.

Providing innovation, leadership, and choice in the I/O module portfolio uniquely
positions IBM Flex System to provide meaningful solutions to address customer
needs.

The following 1/O technologies are available for Flex System:

40 Gb Ethernet switches

10 Gb Ethernet switches and pass-thru modules

10 Gb Converged networking switches

1 Gb Ethernet switches

16 Gb Fibre Channel switches

8 Gb Fibre Channel switches and pass-thru modules
Quad and 14 data rate InfiniBand switches
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Figure 1-4 shows the IBM Flex System Fabric EN4093R 10Gb Scalable Switch.
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Figure 1-4 IBM Flex System Fabric EN4093R 10Gb Scalable Switch

1.4.5 Compute nodes

Making use of the full capabilities of IBM POWER7+ processors or Intel Xeon
processors, compute nodes are designed to offer the performance you need for
your critical applications.

With support for a range of hypervisors, operating systems, and virtualization
environments, compute nodes provide the foundation for the following
components:

Virtualization solutions
Database applications
Infrastructure support

Line of business applications

vyvyyy

IBM Flex Systems offer compute nodes that vary in architecture, dimension, and
capabilities. The new, no-compromise nodes feature market-leading designs for
current and future workloads.

Optimized for efficiency, density, performance, reliability, and security, the
portfolio includes compute nodes that are based on the following processors:

» IBM POWERY single-chip modules
IBM POWER7+ single-chip modules
IBM POWER7+ dual-chip modules
Intel Xeon Processor E5-2400 family
Intel Xeon Processor E5-2600 family

vVvyyy
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Figure 1-5 shows the IBM Flex System p270 Compute Node.

Figure 1-5 The IBM Flex System p270 Compute Node

1.4.6 Storage

You can use the storage capabilities of IBM Flex System to gain advanced
functionality with the IBM Flex System V7000 Storage Node or the IBM V7000
Storwize® in your system while making use of your existing storage infrastructure
through advanced virtualization.

IBM Flex System simplifies storage administration by using a single user
interface for all your storage through a management console that is integrated
with the comprehensive management system. You can use these management
and storage capabilities to virtualize third-party storage with nondisruptive
migration of the current storage infrastructure. You can also make use of
intelligent tiering so you can balance performance and cost for your storage
needs. The solution also supports local and remote replication and snapshots for
flexible business continuity and disaster recovery capabilities.

1.4.7 Networking

With a range of available adapters and switches to support key network
protocols, you can configure IBM Flex System to fit in your infrastructure while
still being ready for the future. The networking resources in IBM Flex System are
standards-based, flexible, and fully integrated into the system, so you get
no-compromise networking for your solution. Network resources are virtualized
and managed by workload. These capabilities are automated and optimized to
make your network more reliable and simpler to manage.
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The following key capabilities are included:

» Supports the networking infrastructure that you have today, including
Ethernet, Fibre Channel, and InfiniBand.

» Offers industry-leading performance with 1 Gb, 10 Gb, and 40 Gb Ethernet,
8 Gb and 16 Gb Fibre Channel, FCoE, RoCE, and QDR/FDR InfiniBand.

» Provides pay-as-you-grow scalability so you can add ports and bandwidth
when needed.

1.4.8 Infrastructure

The IBM Flex System Enterprise Chassis is the foundation of the offering, which
supports intelligent workload deployment and management for maximum
business agility. The 14-node, 10 U chassis delivers high-performance
connectivity for your integrated compute, storage, networking, and management
resources. The chassis is designed to support multiple generations of technology
and offers independently scalable resource pools for higher usage and lower cost
per workload. The following features are available:

» A chassis map that provides multiple view overlays to track health, firmware
inventory, and environmental metrics.

» Configuration management for a repeatable setup of compute, network, and
storage devices.

» Remote presence applications for remote access to compute nodes with
single sign-on.

» Quick search that provides results as you type.

Beyond the physical world of inventory, configuration, and monitoring, IBM Flex
System Manager enables the following virtualization and workload optimization
for a new class of computing:

» Resource usage: Within the network fabric, FSM detects congestions,
notification policies, and relocation of physical and virtual machines, including
storage and network configurations.

» Resource pooling: FSM pools network switches with placement advisors that
consider VM compatibility, processor, availability, and energy.

» Intelligent automation: FSM performs automated and dynamic VM placement
that is based on usage, energy, hardware predictive failure alerts, or host
failures.
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The ability to support the workload demands of tomorrow’s workloads is built into
the new I/O architecture, which provides choice and flexibility in fabric and speed.
With the ability to use Ethernet, InfiniBand, FC, FCoE, RoCE, and iSCSI, the

Enterprise Chassis is uniquely positioned to meet the growing I/O needs of the IT
industry.

1.5 This book

This book is a comprehensive guide to IBM PureFlex System and Flex Systems
with the p270 Compute Node. The book introduces the new offerings and
describes the compute node. Also covered are the management features of IBM
PureFlex System and partitioning and installing various operating systems.
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IBM PureFlex System

IBM PureFlex System is one member of the IBM PureSystems range of expert
integrated systems. PureSystems deliver Application as a Service (AaaS), such
as, the PureApplication System and PureData™ System, and Infrastructure as a
Service (laaS), which can be enabled with IBM PureFlex System.

This chapter includes the following topics:

2.1, “Introduction” on page 16

2.2, “Components” on page 17

2.3, “PureFlex solutions” on page 20

2.4, “IBM PureFlex System Express” on page 22

2.5, “IBM PureFlex System Enterprise” on page 35

2.6, “Services for IBM PureFlex System Express and Enterprise” on page 47
2.7, “IBM SmartCloud Entry for Flex system” on page 50

VVYyVYyVYVYYVYYy
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2.1 Introduction

IBM PureFlex System provides an integrated computing system that combines
servers, enterprise storage, networking, virtualization, and management into a
single structure. You can use its built-in expertise to manage and flexibly deploy
integrated patterns of virtual and hardware resources through unified
management.

PureFlex System includes the following features:

» Configurations that ease acquisition experience and match your needs.
» Optimized to align with targeted workloads and environments.

» Designed for cloud with the SmartCloud Entry option.

» Choice of architecture, operating system, and virtualization engine.

» Designed for simplicity with integrated, single-system management across
physical and virtual resources.

» Shipped as a single integrated entity directly to you.
» Included factory integration and lab services optimization.

Revised in the fourth quarter of 2013, IBM PureFlex System now consolidates
the three previous offerings (Express, Standard, and Enterprise) into two
simplified pre-integrated offerings (Express and Enterprise) that support the
latest compute, storage, and networking requirements. Clients can select from
either of these offerings that help simplify ordering and configuration. As a result,
PureFlex System helps cut the cost, time, and complexity of system
deployments, which reduces the time to gain real value.

Enhancements include support for the latest compute nodes, I/O modules, and
I/O adapters with the latest release of software, such as, IBM SmartCloud Entry
with the latest Flex System Manager release.

PureFlex 4Q 2013 includes the following enhancements:

New PureFlex Express

New PureFlex Enterprise

New Rack offerings for Express: 25U, 42U (or none)
New compute nodes: x222, p270, p460

New networking support: 10 GbE Converged

New SmartCloud Entry v3.2 offering

vVVyYvYyVvYYyvYYy
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The IBM PureFlex System includes the following offerings:

» Express: An infrastructure system for small and mid-size businesses. This is

the most cost-effective entry point with choice and flexibility to upgrade to
higher function.

For more information, see 2.4, “IBM PureFlex System Express” on page 22.

Enterprise: An infrastructure system that is optimized for scalable cloud
deployments with built-in redundancy for highly reliable and resilient
operation to support critical applications and cloud services.

For more information, see 2.5, “IBM PureFlex System Enterprise” on page 35.

2.2 Components

A PureFlex System configuration features the following main components:

»

»

A preinstalled and configured IBM Flex System Enterprise Chassis.

Choice of compute nodes with IBM POWER7, POWER7+, or Intel Xeon
E5-2400 and E5-2600 processors.

IBM FSM that is preinstalled with management software and licenses for
software activation.

IBM Flex System V7000 Storage Node or IBM Storwize V7000 external
storage system.

The following hardware components are preinstalled in the IBM PureFlex
System rack:

— Express: 25 U, 42 U rack, or no rack configured
— Enterprise: 42 U rack only

The following choices of software are available:

— Operating system: IBM AIX®, IBM i, Microsoft Windows, Red Hat
Enterprise Linux, or SUSE Linux Enterprise Server

— Virtualization software: IBM PowerVM®, KVM, VMware vSphere, or
Microsoft Hyper V

— SmartCloud Entry 3.2 (for more information, see 2.7, “IBM SmartCloud
Entry for Flex system” on page 50)

Complete pre-integrated software and hardware

Optional onsite services to get you up and running and provide skill transfer
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The hardware differences between Express and Enterprise are summarized in
Table 2-1. The base configuration of the two offerings is shown that can be
further customized within the IBM configuration tools.

Table 2-1 PureFlex System hardware overview configurations

Components

PureFlex Express

PureFlex Enterprise

PureFlex Rack

Optional: 42 U, 25 U, or no rack

Required: 42 U Rack

Flex System Enterprise Chassis

Required. Single chassis only

Required: Multi-chassis, 1, 2, or
3 chassis

Chassis power supplies 2/6 2/6
Minimum/maximum

Chassis Fans 4/8 4/8
minimum/maximum

Flex System Manager Required Required

Compute nodes (one minimum)
POWER or x86 based

p260, p270, p460, x220, x222,
x240, x440

p260, p270, p460, x220, x222,
x240, x440

VMware ESXi USB key

Selectable on x86 nodes

Selectable on x86 nodes

Top of rack switches

Optional: Integrated by client

Integrated by IBM

Integrated 1 GbE switch

Selectable (redundant)

Selectable (redundant)

Integrated 10 GbE switch

Selectable (redundant)

Selectable (redundant)

Integrated 16 Gb Fibre Channel

Selectable (redundant)

Selectable (redundant)

Converged 10 GbE switch
(FCoE)

Selectable (Redundant or
non-redundant)

Selectable (redundant)

IBM Storwize V7000 or V7000
Storage Node

Required and selectable

Required and selectable

Media enclosure

Selectable DVD or DVD and tape

Selectable DVD or DVD and tape
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PureFlex System software can also be customized in a similar manner to the
hardware components of the two offerings. Enterprise has a slightly different

composition of software defaults than Express, which are summarized in

Table 2-2.

Table 2-2 PureFlex software defaults overview

Software

Express

Enterprise

Storage

Storwize V7000 or Flex System V7000 Base

Real Time Compression (optional)

Flex System Manager (FSM)

FSM Standard

Upgradeable to Advanced

FSM advanced
Selectable to Standard?®

IBM Virtualization

PowerVM Standard
Upgradeable to Enterprise

PowerVM Enterprise
Selectable to Standard

Virtualization customer installed

VMware, Microsoft Hyper-V, KVM, Red Hat, and SUSE Linux

Operating systems

AIX Standard (V6 and VV7), IBM i (7.1, 6.1). RHEL (6), SUSE

(SLES 11)

Customer installed: Windows Server, RHEL, SLES

Security Power SC Standard (AIX only)
Tivoli Provisioning Manager (x86 only)
Cloud SmartCloud Entry (optional)

Software maintenance

Standard one year, upgradeable to three years

a. Advanced is required for Power Systems

2.2.1 Configurator for IBM PureFlex System

For the latest Express and Enterprise PureFlex System offerings, the IBM
Configurator for e-business (e-config) tool must be used. Configurations that are

composed of x86 and Power Systems compute nodes are configurable. The

e-config configurator is available at this website:

http://ibm.com/services/econfig/announce/
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2.3 PureFlex solutions

To enhance the integrated offerings that are available from IBM, two new
PureFlex based solutions are available. One is focused on IBM i and the other on
Virtual Desktop.

These solutions, which can be selected within the IBM configurators for ease of
ordering, are integrated at the IBM factory before they are delivered to the client.

Services are also available to complement these PureFlex Solutions offerings.

2.3.1 PureFlex Solution for IBM i

The IBM PureFlex System Solution for IBM i is a combination of IBM i and an
IBM PureFlex System with POWER and x86 processor-based compute nodes
that provide an integrated business system.

By consolidating their IBM i and x86 based applications onto a single platform,
the solution offers an attractive alternative for small and mid-size clients who
want to reduce IT costs and complexity in a mixed environment.

The PureFlex Solution for IBM i is based on the PureFlex Express offering and
includes the following features:
» Complete integrated hardware and software solution:

— Simple, one button ordering fully enabled in configurator

— All hardware is pre-configured, integrated, and cabled

— Software preinstall of IBM i OS, PowerVM, Flex System Manager, and
V7000 Storage software

» Reliability and redundancy IBM i clients demand:

— Redundant switches and I/O
— Pre-configured Dual VIOS servers
— Internal storage with pre-configured drives RAID and Mirrored

» Optimally sized to get started quickly:

— p260 compute node that is configured for IBM i
— x86 compute node that is configured for x86 workloads
— ldeal for infrastructure consolidation of multiple workloads

» Management integration across all resources

Flex System Manager simplifies management of all resources within
PureFlex.
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» IBM Lab Services (optional) to accelerate deployment

Skilled PureFlex and IBM i experts perform integration, deployment, and
migration services onsite from IBM or can be delivered by a Business Partner.

2.3.2 PureFlex Solution for SmartCloud Desktop Infrastructure

The IBM PureFlex System Solution for SmartCloud Desktop Infrastructure (SDI)
offers lower costs and complexity of existing desktop environments while
securely manages a growing mobile workforce.

This integrated infrastructure solution is made available for clients who want to
deploy desktop virtualization. It is optimized to deliver performance, fast time to
value, and security for Virtual Desktop Infrastructure (VDI) environments.

The solution uses IBM’s breadth of hardware offerings, software, and services to
complete successful VDI deployments. It contains predefined configurations that
are highlighted in the reference architectures that include integrated Systems
Management and VDI management nodes.

PureFlex Solution for SDI provides performance and flexibility for VDI and
includes the following features:

» Choice of compute nodes for specific client requirements, including x222
high-density node.

» Windows Storage Servers and Flex System V7000 Storage Node provide
block and file storage for non-persistent and persistent VDI deployments.

» Flex System Manager and Virtual Desktop Management Servers easily and
efficiently manage virtual desktops and VDI infrastructure.

» Converged FCoE offers clients superior networking performance.

» Windows 2012 and VMware View are available.

» New Reference Architectures for Citrix Xen Desktop and VMware View are
available.

For more information about these and other VDI offerings, see the IBM

SmartCloud Desktop Infrastructure page at this website:

http://ibm.com/systems/virtualization/desktop-virtualization/
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2.4 IBM PureFlex System Express

The tables in this section represent the hardware, software, and services that
make up an IBM PureFlex System Express offering. The following items are
described:
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2.4.1, “Available Express configurations”

2.4.2, “Chassis” on page 26

2.4.3, “Compute nodes” on page 27

2.4.4, “IBM FSM” on page 27

2.4.5, “PureFlex Express storage requirements and options” on page 28
2.4.6, “Video, keyboard, mouse option” on page 32

2.4.7, “Rack cabinet” on page 33

2.4.8, “Available software for Power Systems compute nodes” on page 33
2.4.9, “Available software for x86-based compute nodes” on page 34

To specify IBM PureFlex System Express in the IBM ordering system, specify the
indicator feature code that is listed in Table 2-3 for each machine type.

Table 2-3 Express indicator feature code

AAS feature code

XCC feature code

Description

EFDA

Not applicable

IBM PureFlex System Express Indicator Feature Code

EBMH1

Not applicable

IBM PureFlex System Express with PureFlex Solution for IBM
i Indicator Feature Code

2.4.1 Available Express configurations

The PureFlex Express configuration is available in a single chassis as a
traditional Ethernet and Fibre Channel combination or converged networking
configurations that use Fibre Channel over Ethernet (FCoE) or Internet Small
Computer System Interface (iISCSI). The required storage in these configurations
can be an IBM Storwize V7000 or an IBM Flex System V7000 Storage Node.
Compute nodes can be POWER or x86 based, or a combination of both.

The IBM FSM provides the system management for the PureFlex environment

Ethernet and Fibre Channel combinations have the following characteristics:

v
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POWER, x86 or hybrid combinations of compute nodes

1 Gb or 10 Gb Ethernet adapters or LAN on Motherboard (LOM, x86 only)
1 Gb or 10 Gb Ethernet switches

16 Gb (or 8 Gb for x86 only) Fibre Channel adapters

16 Gb (or 8 Gb for x86 only) Fibre Channel switches
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FCoE configurations have the following characteristics:

» POWER, x86 or hybrid combinations of compute nodes
» 10 Gb Converged Network Adapters (CNA) or LOM (x86 only)
» 10 Gb Converged Network switch or switches

Configurations

There are seven different configurations that are orderable within the PureFlex
express offering. These offerings cover various redundant and non-redundant
configurations with the different types of protocol and storage controllers.

Table 2-4 summarizes the PureFlex Express offerings.

Table 2-4 PureFlex Express Offerings

Configuration | 1A 2A 2B 3A 3B 4A 4B
Networking 10 GbE 10 GbE 10 GbE 1 GbE 1 GbE 10 GbE 10 GbE
Ethernet
Networking FCoE FCoE FCoE 16 Gb 16 Gb 16 Gb 16 Gb
Fibre Channel
Number of 1 2 2 4 ) 4 4
Switches
V7000 V7000 V7000 Storwize | V7000 Storwize | V7000 Storwize
Storage node Storage Storage V7000 Storage V7000 Storage V7000
or Storwize Node Node Node Node
V7000
Chassis 1 Chassis with 2 Chassis management modules, fans, and power supple units (PSUs)
Rack None or 42 U or 25 U (+PDUs)
TF3 KVM Tray | Optional
Media DVD only DVD and Tape
Enclosure
(optional)
V7000 Options | Storage Options: (24 HDD, 22 HDD + 2 SSD, 20 HDD + 4 SSD or Custom)
Storwize expansion (limit to single rack in Express, overflow storage rack in Enterprise),
nine units per controller
Up to two Storwize V7000 controllers and up to nine IBM Flex System V7000 Storage
Nodes.
V7000 VIOS, AlX, IBM i, and Solutions Consultant Express on first Controller
Content
Nodes P260, p270, p460, x222, x240, x220, x440
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Configuration | 1A 2A 2B 3A 3B 4A 4B

POWER CN4058 8-port 10Gb Converged EN2024 4-port 1Gb EN4054 4-port 10GbE

Nodes Adapter Ethernet Adapter Adapter

Ethernet I/O

Adapters

POWER Not applicable FC5054 4-port 16Gb FC Adapter

nodes Fibre

Channel 1/0

Adapters

x86 Nodes CN4054 10Gb Virtual Fabric EN2024 4-port 1Gb EN4054 4-port 10GbE

Ethernet I/0 Adapter Ethernet Adapter Adapter

adapters LAN on Motherboard LAN on Motherboard
(2-port, 10 GbE) (2-port, 10 GbE)

x86 Nodes Not applicable FC5022 16Gb 2-port Fibre Channel adapter

Fibre Channel FC3052 8Gb 2-port Fibre Channel adapter

I/O Adapters FC5024D 4-port Fibre Channel adapter (x222
only)

ESXi USB Key | Optional with x86 Nodes

Port FoD Ports are computed during configuration that is based on chassis switch, node type, and

Activations the 1/0 adapter selection.

IBMiPureFlex | Not configurable Available | Not Available | Not

Solution configur- configur-
able able

VDI PureFlex Not configurable
Solution

Example configuration

There are seven configurations for PureFlex Express, as described in Table 2-4
on page 23. Configuration 2B features a single chassis with an external V7000
Storwize controller. This solution uses FCoE and includes the Converged Switch
module CN3093 to provide an FC Forwarder. This means that only converged
adapters must be installed on the node and that the CN4093 breaks out Ethernet
and Fibre Channel externally from the chassis.
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Figure 2-1 shows the connections, including the Fibre Channel and Ethernet
data networks and the management network that is presented to the Access
Points within the PureFlex Rack. The green box signifies the chassis and its
components with the inter-switch link between the two switches.

Because this is an Express solution, it is an entry configuration.

CN4093

CN4093

CMM

Access
Points —— MN— N

— dh Ty StoreWize
v V7000

e

A A4
Midplane Connections Chassis Boundary
Management 1GbE Label  Chassis Elements

Data 10GbE Label Rack Mounted Elements
Data 40GbE

Data 8Gb FC

Figure 2-1 PureFlex Express with FCoE and external V7000 Storwize
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2.4.2 Chassis

The IBM Flex System Enterprise Chassis contains all the components of the
PureFlex Express configuration except for the IBM Storwize V7000 and any
expansion enclosure. The chassis is installed in a 25 U or 42 U rack. The
compute nodes, storage nodes, switch modules, and IBM FSM are installed in
the chassis. When the V7000 Storage Node is chosen as the storage type, a “no
rack” option is also available.

Table 2-5 lists the major components of the Enterprise Chassis, including the
switches and options.

Feature codes: The tables in this section do not list all feature codes. Some
features are not listed here for brevity.

Table 2-5 Components of the chassis and switches

AAS feature XCC feature Description

code code

7893-92X 8721-HCA1 IBM Flex System Enterprise Chassis

7955-01M 8731-AC1 IBM FSM

AOTF 3598 IBM Flex System EN2092 1GbE Scalable Switch

ESW7 A3J6 IBM Flex System Fabric EN4093R 10Gb Scalable Switch

ESW2 A3HH IBM Flex System Fabric CN4093 10Gb Converged Scalable
Switch

EB28 5053 IBM SFP+ SR Transceiver

EB29 3268 IBM SFP RJ45 Transceiver

3286 5075 IBM 8 Gb SFP+ Software Optical Transceiver

3771 A2RQ IBM Flex System FC5022 24-port 16Gb ESB SAN Scalable Switch

5370 5084 Brocade 8 Gb SFP+ Software Optical Transceiver

9039 AOTM Base Chassis Management Module

3592 AOUE Additional Chassis Management Module
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2.4.3 Compute nodes

The PureFlex System Express requires at least one of the following compute

nodes:

» IBM Flex System p24l, p260, p270, or p460 Compute Nodes, IBM POWER?7,
or POWER7+ based (see Table 2-6)

» IBM Flex System x220, x222, x240, or x440 Compute Nodes, x86 based (see

Table 2-7)

Table 2-6 Power Based Compute Nodes

AAS feature code MTM Description

0497 1457-7FL IBM Flex System p24L Compute Node

0437 7895-22x IBM Flex System p260 Compute Node

ECSD 7895-23A | IBM Flex System p260 Compute Node (POWER7+, 4 cores only)
ECS3 7895-23X | IBM Flex System p260 Compute Node (POWER7+)

0438 7895-42X IBM Flex System p460 Compute Node

ECS9 7895-43X IBM Flex System p460 Compute Node (POWER7+)

ECS4 7954-24X IBM Flex System p270 Compute Node (POWER7+)

Table 2-7 x86 based compute nodes

AAS feature code | MTM Description

ECS7 7906-25X IBM Flex System x220 Compute Node

ECSB 7916-27X IBM Flex System x222 Compute Node

0457 7863-10X IBM Flex System x240 Compute Node

ECSB 7917-45X IBM Flex System x440 Compute Node
2.4.4 IBM FSM

The IBM FSM is a high-performance, scalable system management appliance. It
is based on the IBM Flex System x240 Compute Node. The FSM hardware is
preinstalled with Systems Management software that you can use to configure,
monitor, and manage IBM PureFlex Systems.
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The IBM FSM 7955-01M includes the following features:

Intel Xeon E5-2650 8 C 2.0 GHz 20 MB 1600 MHz 95 W

32 GB of 1333 MHz RDIMMs memory

Two 200 GB, 1.8-inch, SATA MLC SSD in a RAID 1 configuration

1 TB 2.5-inch SATA 7.2 K RPM hot-swap 6 Gbps HDD

IBM Open Fabric Manager

Optional FSM advanced, which adds VM Control Enterprise license

vyVvyYvyvyYYyvyy

2.4.5 PureFlex Express storage requirements and options

The PureFlex Express configuration requires a SAN-attached storage system.

The following storage options are available:
» |IBM Storwize V7000
» IBM Flex System V7000 Storage Node

The required number of drives depends on drive size and compute node type. All
storage is configured with RAID-5 with a single hot spare that is included in the
total number of drives. The following configurations are available:

» Power Systems compute nodes only, 16 x 300 GB, or 8 x 600 GB drives
» Hybrid (Power and x86), 16 x 300 GB, or 8 x 600 GB drives
» Multi-chassis configurations require 24 x 300 GB drives

SmartCloud Entry is optional with Express; if it is selected, the following
drives are available:

— x86 based nodes only, including SmartCloud Entry, 8 x 300 GB, or 8 x
600 GB drives

— Hybrid (both Power and x86) with SmartCloud Entry, 16x 300 GB, or
600 GB drives

Solid-state drives (SSDs) are optional. However, if they are added to the
configuration, they are normally used for the V7000 Easy Tier® function, which
improves system performance.
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IBM Storwize V7000

The IBM Storwize V7000 that is shown in Figure 2-2 is one of the two storage

options that is available in a PureFlex Express configuration. This option is
installed in the same rack as the chassis. Other expansion units can be added in

the same rack or an adjoining rack, depending on the quantity that is ordered.

e e e e e e ey S | g

Figure 2-2 IBM Storwize V7000

The IBM Storwize V7000 consists of the following components, disk, and
software options:

>

>

IBM Storwize V7000 Controller (2076-124)
SSDs:

— 200 GB 2.5-inch
— 400 GB 2.5-inch

Hard disk drives (HDDs):

— 300 GB 2.5-inch 10K RPM
— 300 GB 2.5-inch 15K RPM
— 600 GB 2.5-inch 10K RPM
— 800 GB 2.5-inch 10K RPM
— 900 GB 2.5-inch 10K RPM
— 1TB 2.5-inch 7.2K RPM

- 1.2 TB 2.5-inch 10K RPM

Expansion Unit (2076-224): up to nine per V7000 Controller
IBM Storwize V7000 Expansion Enclosure (24 disk slots)
Optional software:

— IBM Storwize V7000 Remote Mirroring
— IBM Storwize V7000 External Virtualization
— IBM Storwize V7000 Real-time Compression™
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IBM Flex System V7000 Storage Node

IBM Flex System V7000 Storage Node (as shown in Figure 2-3) is one of the two
storage options that is available in a PureFlex Express configuration. This option
uses four compute node bays (two wide x two high) in the Flex chassis. Up to two
expansion units can also be in the Flex chassis, each using four compute node
bays. External expansion units are also supported.

Figure 2-3 IBM Flex System V7000 Storage Node

The IBM Flex System V7000 Storage Node consists of the following
components, disk, and software options:

>

>

IBM Storwize V7000 Controller (4939-A49)
SSDs:

— 200 GB 2.5-inch
— 400 GB 2.5-inch
— 800 GB 2.5-inch

HDDs:

— 300 GB 2.5-inch 10K
— 300 GB 2.5-inch 15K
— 600 GB 2.5-inch 10K
— 800 GB 2.5-inch 10K
— 900 GB 2.5-inch 10K
— 1TB 2.5-inch 7.2K
— 1.2 TB 2.5-inch 10K

Expansion Unit (4939-A29)
IBM Storwize V7000 Expansion Enclosure (24 disk slots)
Optional software:

— IBM Storwize V7000 Remote Mirroring
— IBM Storwize V7000 External Virtualization
— IBM Storwize V7000 Real-time Compression
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Table 2-8 Multi-Media Enclosure and options

7226 Multi-Media Enclosure
The 7226 system (as shown in Figure 2-4) is a rack-mounted enclosure that can
be added to any PureFlex Express configuration and features two drive bays that

can hold one or two tape drives, and up to four slim-design DVD-RAM drives.

These drives can be mixed in any combination of any available drive technology
or electronic interface in a single 7226 Multimedia Storage Enclosure.

Figure 2-4 7226 Multi-Media Enclosure

The 7226 enclosure media devices offers support for SAS, USB, and Fibre
Channel connectivity, depending on the drive. Support in a PureFlex
configuration includes the external USB and Fibre Channel connections.

Table 2-8 shows the Multi-Media Enclosure and available PureFlex options.

Machine type Feature Code Description

7226 Model 1U3 Multi-Media Enclosure

7226-1U3 5763 DVD Sled with DVD-RAM USB Drive
7226-1U3 8248 Half-high LTO Ultrium 5FC Tape Drive
7226-1U3 8348 Half-high LTO Ultrium 6 FC Tape Drive
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2.4.6 Video, keyboard, mouse option

The IBM 7316 Flat Panel Console Kit that is shown in Figure 2-5 is an option to
any PureFlex Express configuration that can provide local console support for
the FSM and x86 based compute nodes.

Figure 2-5 IBM 7316 Flat Panel Console

The console is a 19-inch, rack-mounted 1 U unit that includes a
language-specific IBM Travel Keyboard. The console kit is used with the Console
Breakout cable that is shown in Figure 2-6. This cable provides serial and video
connections and two USB ports. The Console Breakout cable can be attached to
the keyboard, video, and mouse (KVM) connector on the front panel of x86
based compute nodes, including the FSM.

Figure 2-6 Console Breakout cable

The CMM in the chassis also allows direct connection to nodes via the internal
chassis management network that communicates to the FSP or iMM2 on the
node to allow remote out-of-band management.
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2.4.7 Rack cabinet

Table 2-9 Components of the rack

The Express configuration includes the options of being shipped with or without a
rack. Rack options include 25 U or 42 U size.

Table 2-9 lists the major components of the rack and options.

AAS feature XCC feature Description
code code
42U
7953-94X 93634AX IBM 42 U 1100 mm Enterprise V2 Dynamic Rack
EU21 None PureFlex door
ECO1 None Gray Door
ECO03 None Side Cover Kit (Black)
EC02 None Rear Door (Black/flat)
25U
7014-S25 93072RX IBM S2 25U Standard Rack
ERGA None PureFlex door
None Gray Door
No Rack
4650 None No Rack specify

2.4.8 Available software for Power Systems compute nodes

In this section, we describe the software that is available for Power Systems

compute nodes.

VIOS, AIX, and IBM i

VIOS are preinstalled on each Power Systems compute node with a primary
operating system on the primary node of the PureFlex Express configuration.
The primary OS can be one of the following options:

» AIXv6.1
» AIXv7.A1
» IBMiv7.1
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RHEL and SUSE Linux on Power

VIOS is preinstalled on each Linux on Power selected compute node for the
virtualization layer. Client operating systems, such as, Red Hat Enterprise Linux
(RHEL) and SUSE Linux Enterprise Server (SLES), can be ordered with the
PureFlex Express configuration, but they are not preinstalled. The following Linux
on Power versions are available:

» RHEL v5U9 POWER?7

>

RHEL v6U4 POWER7 or POWER7+

» SLESv11SP2

2.4.9 Available software for x86-based compute nodes

34

x86-based compute nodes can be ordered with VMware ESXi 5.1 hypervisor
preinstalled to an internal USB key. Operating systems that are ordered with x86
based nodes are not preinstalled. The following operating systems are available
for x86 based nodes:

>

vVvyyvyyvyy

Microsoft Windows Server 2008 Release 2
Microsoft Windows Server Standard 2012
Microsoft Windows Server Datacenter 2012
Microsoft Windows Server Storage 2012
RHEL

SLES
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2.5 IBM PureFlex System Enterprise

The tables in this section show the hardware, software, and services that make
up IBM PureFlex System Enterprise. We describe the following items:

2.5.1, “Enterprise configurations”

2.5.2, “Chassis” on page 39

2.5.3, “Top-of-rack switches” on page 40

2.5.4, “Compute nodes” on page 40

2.5.5, “IBM FSM” on page 41

2.5.6, “PureFlex Enterprise storage options” on page 41

2.5.7, “Video, keyboard, and mouse option” on page 44

2.5.8, “Rack cabinet” on page 45

2.5.9, “Available software for Power Systems compute node” on page 46
2.5.10, “Available software for x86-based compute nodes” on page 46

YyVYyVYYVYVYVYVYVYYVYY

To specify IBM PureFlex System Enterprise in the IBM ordering system, specify
the indicator feature code that is listed in Table 2-10 for each machine type.

Table 2-10 Enterprise indicator feature code

AAS feature XCC feature Description

code code

EFDC Not applicable IBM PureFlex System Enterprise Indicator Feature Code

EVD1 Not applicable IBM PureFlex System Enterprise with PureFlex Solution for
SmartCloud Desktop Infrastructure

2.5.1 Enterprise configurations

PureFlex Enterprise is available in a single or multiple chassis (up to three
chassis per rack) configuration as a traditional Ethernet and Fibre Channel
combination or a converged solution that uses Converged Network Adapters
(CNAs) and FCoE. All chassis in the configuration must use the same connection
technology. The required storage in these configurations can be a IBM Storwize
V7000 or a IBM Flex System V7000 Storage Node. Compute nodes can be
Power or x86 based, or a hybrid combination that includes both. The IBM FSM
provides the system management.

Ethernet and Fibre Channel Combinations have the following characteristics:

» Power, x86, or hybrid combinations of compute nodes
» 1 Gb or 10 GbE adapters or LAN on Motherboard (LOM, x86 only)
» 10 GbE switches
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Table 2-11 PureFlex Enterprise Offerings

» 16 Gb (or 8 Gb for x86 only) Fibre Channel adapters
» 16 Gb (or 8 Gb for x86 only) Fibre Channel switches

CNA configurations have the following characteristics:

» Power, x86, or hybrid combinations of compute nodes
» 10 Gb CNAs or LOM (x86 only)

» 10 Gb Converged Network switch or switches

Configurations

There are eight different orderable configurations within the enterprise PureFlex

offerings. These offerings cover various redundant and non-redundant

configurations with the different types of protocol and storage controllers.

Table 2-11 summarizes the PureFlex Enterprise offerings that are fully

configurable within the IBM configuration tools.

Configuration 5A 5B 6A 6B 7A 7B 8A 8B
Networking 10 GbE 10 GbE 10 GbE 10 GbE 10 GbE 10 GbE 10 GbE 10 GbE
Ethernet

Networking Fibre FCoE FCoE FCoE FCoE 16 Gb 16 Gb 16 Gb 16 Gb
Channel

Number of 2/0 2/0 1x: 2/8 1x: 2/8 4/0 4/0 1x: 4/10 1x: 4/10
Switches up to 18 2x:4/10 | 2x:4/10 2x:8/14 | 2x: 8/14
maximum.? 3x:6/12 | 3x:6/12 3x: 3x: 12/18
(chassis/TOR) 12/18

V7000 Storage V7000 Storwize | V7000 Storwize | V7000 Storwize | V7000 Storwize
Node or Storwize Storage V7000 Storage V7000 Storage | V7000 Storage V7000
V7000 Node Node Node Node

Chassis 1, 2, or 3x Chassis with two Chassis management modules, fans, and PSUs

Rack 42 U Rack mandatory

TF3 KVM Tray Optional

Media enclosure DVD only DVD and tape

(optional)

V7000 Storage Options: (24 HDD, 22 HDD + 2 SSD, 20 HDD + 4 SSD or Custom)

Options Storwize expansion (limit to single rack in Express, overflow storage rack in Enterprise): nine units
per controller
Up to two Storwize V7000 controllers, up to nine IBM Flex System V7000 Storage Nodes

V7000 VIOS, AlX, IBM i, and Solutions Consultant Express on first Controller

Content
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Configuration 5A 5B 6A 6B 7A 7B 8A 8B

Nodes P260, p270, p460, x222, x240, x220, x440

POWER Nodes CN4058 8-port 10Gb Converged Adapter EN4054 4-port 10GbE Adapter

Ethernet I/O

Adapters

POWER nodes Not applicable FC5054 4-port 16Gb FC Adapter

Fibre Channel I/0

Adapters

x86 Nodes CN4054 10Gb Virtual Fabric Adapter EN4054 4-port 10GbE Adapter

Ethernet I/O LAN on Motherboard (2-port 10 GbE) + FCoE | LAN on Motherboard (2-port 10 GbE)

adapters

x86 Nodes Not applicable FC5022 2-port 16Gb FC Adapter

Fibre Channel 1/0 FC3052 2-port 8Gb FC Adapter

Adapters FC5024D 4-port Fibre Channel adapter (x222
only)

ESXi USB Key Optional; for x86 compute nodes only

Port FoD Ports are computed during configuration that is based upon chassis switch, node type, and the

Activations 1/0 adapter selection.

IBM i PureFlex Not configurable

Solution

VDI PureFlex Supported Not configurable

Solution

a. 1x = 1 Chassis, 2x = 2 Chassis & 3x = 3 Chassis

Example configuration

There are eight different configuration starting points for PureFlex Enterprise, as
described in Table 2-11 on page 36. These configurations can be enhanced
further with multi-chassis and other storage configurations.

Figure 2-7 on page 38 shows an example of the wiring for base configuration 6B,
which is an Enterprise PureFlex that uses an external Storwize V7000 enclosure
and CN4093 10Gb Converged Scalable Switch converged infrastructure
switches. Also included are external SAN B24 switches and Top-of-Rack (TOR)
(G8264 Ethernet switches. The TOR switches enable the data networks to allow
other chassis to be configured into this solution (not shown).
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Figure 2-7 PureFlex Enterprise with External V7000 and FCoE
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There is a management network that is included in this configuration that is
composed of a 1 GbE G8062 network switch.

The Access points within the PureFlex chassis provide connections from the
clients network into the internal networking infrastructure of the PureFlex system
and connections into to the Management network.

2.5.2 Chassis

Table 2-12 lists the major components of the IBM Flex System Enterprise
Chassis, including the switches.

Feature codes: The tables in this section do not list all feature codes. Some
features are not listed here for brevity.

Table 2-12 Components of the chassis and switches

AAS feature XCC feature Description

code code

7893-92X 8721-HCA1 IBM Flex System Enterprise Chassis

7955-01M 8731-AC1 IBM FSM

AOTF 3598 IBM Flex System EN2092 1GbE Scalable Switch

ESW2 A3HH IBM Flex System Fabric CN4093 10Gb Converged Scalable Switch
ESW7 A3J6 IBM Flex System Fabric EN4093R 10Gb Scalable Switch

EB28 5053 IBM SFP+ SR Transceiver

EB29 3268 IBM SFP RJ45 Transceiver

3286 5075 IBM 8 Gb SFP+ Software Optical Transceiver

3771 A2RQ IBM Flex System FC5022 24-port 16Gb ESB SAN Scalable Switch
5370 5084 Brocade 8 Gb SFP+ Software Optical Transceiver

9039 AOTM Base Chassis Management Module

3592 AOUE Other Chassis Management Module
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2.5.3 Top-of-rack switches

The PureFlex Enterprise configuration can consist of a compliment of six TOR
switches, two IBM System Networking RackSwitch G8052, two IBM System
Networking RackSwitch G8264, and two IBM System Storage SAN24B-4
Express switches. These switches are required in a multi-chassis configuration
and are optional in a single chassis configuration.

The TOR switch infrastructure is in place for aggregation purposes, which
consolidate the integration point of a multi-chassis system to core networks.

Table 2-13 lists the switch components.

Table 2-13 Components of the Top-of-Rack Ethernet switches

AAS feature XCC feature Description

code code

1455-48E 7309-G52 IBM System Networking RackSwitch G8052R
1455-64C 7309-HC3 IBM System Networking RackSwitch G8264R
2498-B24 2498-24E IBM System Storage SAN24B-4 Express

2.5.4 Compute nodes

The PureFlex System Enterprise requires one or more of the following compute

nodes:

» IBM Flex System p24L, p260, p270, or p460 Compute Nodes, IBM POWER?7,
or POWER7+ based (see Table 2-14)

» IBM Flex System x220, x222, x240 or x440 Compute Nodes, x86 based (see
Table 2-15 on page 41)

Table 2-14 Power Systems compute nodes

AAS feature MTM Description

code

0497 1457-7FL IBM Flex System p24L Compute Node

0437 7895-22x IBM Flex System p260 Compute Node

ECSD 7895-23A IBM Flex System p260 Compute Node (POWER7+ 4 core only)
ECS3 7895-23X IBM Flex System p260 Compute Node (POWER7+)

0438 7895-42X IBM Flex System p460 Compute Node
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AAS feature MTM Description

code

ECS9 7895-43X IBM Flex System p460 Compute Node (POWER7+)
ECS4 7954-24X IBM Flex System p270 Compute Node (POWER7+)

Table 2-15 x86 based compute nodes

AAS feature MTM Description

code

ECS7 7906-25X IBM Flex System x220 Compute Node
ECSB 7916-27X IBM Flex System x222 Compute Node
0457 7863-10X IBM Flex System x240 Compute Node
ECS8 7917-45X IBM Flex System x440 Compute Node

2.5.5 IBM FSM

The IBM FSM is a high-performance, scalable system management appliance. It
is based on the IBM Flex System x240 Compute Node. The FSM hardware is
preinstalled with Systems Management software that you can use to configure,
monitor, and manage IBM PureFlex Systems.

FSM is based on the following components:

YyVyVYVYYVvYYy

Intel Xeon E5-2650 8C 2.0 GHz 20 MB 1600 MHz 95 W

32 GB of 1333 MHz RDIMMs memory

Two 200 GB, 1.8-inch, SATA MLC SSD in a RAID 1 configuration
1 TB 2.5-inch SATA 7.2 K RPM hot-swap 6 Gbps HDD

IBM Open Fabric Manager

Optional FSM advanced, adds VM Control Enterprise license

2.5.6 PureFlex Enterprise storage options

Any PureFlex Enterprise configuration requires a SAN-attached storage system.
The following storage options are available are the integrated storage node or the
external Storwize unit:

» |IBM Storwize V7000
» IBM Flex System V7000 Storage Node
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The required numbers of drives depends on drive size and compute node type.
All storage is configured with RAID5 with a single Hot Spare that is included in
the total number of drives. The following configurations are available:

»

»

>

Power based nodes only, 16 x 300 GB, or 8 x 600 GB drives
Hybrid (both Power and x86), 16 x 300 GB, or 8 x 600 GB drives

x86 based nodes only, including SmartCloud Entry, 8 x 300 GB, or 8x 600 GB
drives

Hybrid (both Power and x86) with SmartCloud Entry, 16x 300 GB, or 600 GB
drives

SSDs are optional; however, if they are added to the configuration, they are
normally used for the V7000 Easy Tier function to improve system performance.

IBM Storwize V7000

The IBM Storwize V7000 is one of the two storage options that is available in a
PureFlex Enterprise configuration. This option can be rack mounted in the same
rack as the Enterprise chassis. Other expansion units can be added in the same
rack or a second rack, depending on the quantity ordered.

The IBM Storwize V7000 consists of the following components, disk, and
software options:

>

>

IBM Storwize V7000 Controller (2076-124)
SSDs:

— 200 GB 2.5-inch
— 400 GB 2.5-inch

HDDs:

— 300 GB 2.5-inch 10K RPM
— 300 GB 2.5-inch 15K RPM
— 600 GB 2.5-inch 10K RPM
— 800 GB 2.5-inch 10K RPM
— 900 GB 2.5-inch 10K RPM
- 1TB 2.5-inch 7.2 KRPM

- 1.2TB 2.5-inch 10 K RPM

Expansion Unit (2076-224): Up to nine per V7000 Controller
IBM Storwize V7000 Expansion Enclosure (24 disk slots)
Optional software:

— IBM Storwize V7000 Remote Mirroring
— IBM Storwize V7000 External Virtualization
— IBM Storwize V7000 Real-time Compression
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IBM Flex System V7000 Storage Node

IBM Flex System V7000 Storage Node is one of the two storage options that is
available in a PureFlex Enterprise configuration. This option uses four compute
node bays (two wide x two high) in the Flex chassis. Up to two expansion units
also can be in the Flex chassis, each using four compute node bays. External
expansion units are also supported.

The IBM Flex System V7000 Storage Node consists of the following
components, disk, and software options:

» SSDs:

— 200 GB 2.5-inch
— 400 GB 2.5-inch
— 800 GB 2.5-inch

» HDDs:

— 300 GB 2.5-inch 10K RPM
— 300 GB 2.5-inch 15K RPM
— 600 GB 2.5-inch 10K RPM
— 800 GB 2.5-inch 10K RPM
— 900 GB 2.5-inch 10K RPM
— 1TB 2.5-inch 7.2K RPM
1.2 TB 2.5-inch 10K RPM

» Expansion Unit (4939-A29)
IBM Storwize V7000 Expansion Enclosure (24 disk slots)
» Optional software:

— IBM Storwize V7000 Remote Mirroring
— IBM Storwize V7000 External Virtualization
— IBM Storwize V7000 Real-time Compression

7226 Multi-Media Enclosure

The 7226 system that is shown in Figure 2-8 on page 44 is a rack-mounted
enclosure that can be added to any PureFlex Enterprise configuration and
features two drive bays that can hold one or two tape drives, one or two RDX
removable disk drives, and up to four slim-design DVD-RAM drives. These drives
can be mixed in any combination of any available drive technology or electronic
interface in a single 7226 Multimedia Storage Enclosure.
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Figure 2-8 7226 Multi-Media Enclosure

The 7226 enclosure media devices offers support for SAS, USB, and Fibre
Channel connectivity, depending on the drive. Support in a PureFlex
configuration includes the external USB and Fibre Channel connections.

Table 2-16 shows the Multi-Media Enclosure and available PureFlex options.

Table 2-16 Multi-Media Enclosure and options

Machine/Type Feature Code Description

7226 Model 1U3 Multi-Media Enclosure

7226-1U3 5763 DVD Sied with DVD-RAM USB Drive
7226-1U3 8248 Half-high LTO Ultrium 5 FC Tape Drive
7226-1U3 8348 Half-high LTO Uitrium 6 FC Tape Drive

2.5.7 Video, keyboard, and mouse option

The IBM 7316 Flat Panel Console Kit that is shown in Figure 2-9 is an option to
any PureFlex Enterprise configuration that can provide local console support for
the FSM and x86 based compute nodes.

Figure 2-9 IBM 7316 Flat Panel Console
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The console is a 19-inch, rack-mounted 1 U unit that includes a
language-specific IBM Travel Keyboard. The console kit is used with the Console
Breakout cable that is shown in Figure 2-10. This cable provides serial and video
connections and two USB ports. The Console Breakout cable can be attached to
the KVM connector on the front panel of x86 based compute nodes, including the

FSM.

Figure 2-10 Console Breakout cable

The CMM in the chassis also allows direct connection to nodes via the internal

chassis management network that communicates to the FSP or iMM2 on the

node, which allows remote out-of-band management.

2.5.8 Rack cabinet

Table 2-17 Components of the rack

The Enterprise configuration includes an IBM PureFlex System 42 U Rack.

Table 2-17 lists the major components of the rack and options.

AAS feature XCC feature Description

code code

7953-94X 93634AX IBM 42 U 1100 mm Enterprise V2 Dynamic Rack
EU21 None PureFlex Door

ECO1 None Gray Door (selectable in place of EU21)

ECO03 None Side Cover Kit (Black)

EC02 None Rear Door (Black/flat)
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2.5.9 Available software for Power Systems compute node

In this section, we describe the software that is available for the Power Systems
compute node.

Virtual I/O Server, AlIX, and IBM i

VIOS is preinstalled on each Power Systems compute node with a primary
operating system on the primary node of the PureFlex Express configuration.
The primary OS can be one of the following options:

» AIXv6.1
» AIXv7.A1
» IBMiv7.1

RHEL and SUSE Linux on Power

VIOS is preinstalled on each Linux on Power compute node for the virtualization
layer. Client operating systems (such as, RHEL and SLES) can be ordered with
the PureFlex Express configuration, but they are not preinstalled. The following

Linux on Power versions are available:

» RHEL v5U9 POWER?7
» RHEL v6U4 POWER7 or POWER7+
» SLESv11SP2

2.5.10 Available software for x86-based compute nodes

46

x86 based compute nodes can be ordered with VMware ESXi 5.1 hypervisor
preinstalled to an internal USB key. Operating systems that are ordered with x86
based nodes are not preinstalled. The following operating systems are available
for x86 based nodes:

» Microsoft Windows Server 2008 Release 2
Microsoft Windows Server Standard 2012
Microsoft Windows Server Datacenter 2012
Microsoft Windows Server Storage 2012
RHEL

SLES

vyvyVvyyvyy
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2.6 Services for IBM PureFlex System Express and
Enterprise

Services are recommended, but can be decoupled from a PureFlex
configuration. The following offerings are available and can be added to either
PureFlex offering:

» PureFlex Introduction

This three-day offering provides IBM FSM and storage functions but does not
include external integration, virtualization, or cloud. It covers the setup of one
node.

» PureFlex Virtualized

This offering is a five-day Standard services offering that includes all tasks of
the PureFlex Introduction and expands the scope to include virtualization,
another FC switch, and up to four nodes in total.

» PureFlex Enterprise

This offering provides advanced virtualization (including VMware clustering)
but does not include external integration or cloud. It covers up to four nodes in
total.

» PureFlex Cloud

This pre-packaged offering is available which, in addition to all the tasks that
are included in the PureFlex Virtualized offering, adds the configuration of the
SmartCloud Entry environment, basic network integration, and
implementation of up to 13 nodes in the first chassis.

» PureFlex Extra Chassis Add-on

This offering is a services offering that extends the implementation of another
chassis (up to 14 nodes), and up to two virtualization engines (for example,
VMware ESXi, KVM, or PowerVM VIOS).

As shown in Table 2-18 on page 48, the four main offerings are cumulative; for
example, Enterprise takes seven days in total and includes the scope of the
Virtualized and Introduction services offerings. PureFlex Extra Chassis is per
chassis.
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Table 2-18 PureFlex Service offerings

Function delivered PureFlex | PureFlex PureFlex PureFlex | PureFlex Extra
Intro Virtualized | Enterprise | Cloud Chassis Add-on
3 days 5 days 7 days 10 days 5 days
» One node Included Included Included Included No add-on
» FSM Configuration
» Discovery, Inventory
» Review Internal Storage
configuration
» Basic Network Integration
using pre-configured
switches (factory default)
» No external SAN
integration
» No FCoE changes
» No Virtualization
» No Cloud
» Skills Transfer
» Basic virtualization Not Included Included Included | » Configure up
(VMware, KVM, and included to 14 nodes
VMControl) within one
» No external SAN chassis
Integration » Uptotwo
» No Cloud virtualization
» Up to four nodes engines
(ESXi, KVM,
or PowerVM)
» Advanced virtualization Not Not Included Included | » Configure up
» Server pools or VMware included included to 14 nodes
cluster configured within one
(VMware or VMControl) chassis
» No external SAN » Uptotwo
integration virtualization
» No FCoE Config Changes engines
» No Cloud (ESXi, KVM,
or PowerVM)
» Configure SmartCloud Not Not Not Included | » Configure up
Entry included included included to 14 nodes
» Basic External network within one
integration chassis
» No FCoE Config changes » Uptotwo
» No external SAN virtualization
integration engines
» First chassis is configured (ESXi, KVM,

with 13 nodes

or PowerVM)

48
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In addition to the offerings that are listed in Table 2-18 on page 48, two other
services offerings are now available for PureFlex System and PureFlex IBM i
Solution: PureFlex FCoE Customization Service and PureFlex Services for IBM i.

2.6.1 PureFlex FCoE Customization Service

This new services customization is one day in length and provides the following
features:

Design a new FCoE solution to meet customer requirements
Change FCoE VLAN from default

Modify internal FCoE Ports

Change FCoE modes and Zoning

vyvyyy

The prerequisite for the FCoE customization service is PureFlex Intro,
Virtualized, or Cloud Service and that FCoE is on the system.

Limited two pre-configured switches in the single chassis, no External SAN
configurations, other chassis, or switches are included.

2.6.2 PureFlex Services for IBM i

This package offers five days of support the IBM i PureFlex Solution. IBM
performs the following PureFlex Virtualized services for a single Power node:

» Provisioning of a virtual server through VMControl basic provisioning for the
Power node:

— Prepare, capture, and deploy an IBM i virtual server.
— Perform System Health and Monitoring with basic Automation Plans.
— Review Security and roles-based access.

» Services on a single x86 node:

— Verify VMware ESXi installation, create a virtual machine (VM), and install
a Windows Server operating system on the VM.

— Install and configure vCenter on the VM.

This service includes the following prerequisites:
» One p460 Power compute node

» Two IBM Flex System Fabric EN2092 10 Gb Scalable Ethernet switch
modules

» Two IBM Flex System 16 Gb FC5022 chassis SAN scalable switches
» One IBM Flex System V7000 Storage node
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This service does not include the following features:

» External SAN integration
» FCoE configuration changes
» Other chassis or switches

Services descriptions: The services descriptions that are described in this
section (including the number of service days) do not form a contracted
deliverable. They are shown for guidance only. In all cases, contact an IBM
Lab Services (or your chosen Business Partner) to define a formal statement
of work.

2.6.3 Software and hardware maintenance

The following service and support offerings can be selected to enhance the
standard support that is available with IBM PureFlex System:

» Service and Support:

— Software maintenance: 1-year 9x5 (9 hours per day, 5 days per week).
— Hardware maintenance: 3-year 9x5 Next Business Day service.
— 24x7 Warranty Service Upgrade

» Maintenance and Technical Support (MTS): Three years with one microcode
analysis per year.

2.7 IBM SmartCloud Entry for Flex system

IBM SmartCloud Entry is an easy to deploy, simple to use software offering that
features a self-service portal for workload provisioning, virtualized image
management, and monitoring. It is an innovative, cost-effective approach that
also includes security, automation, basic metering, and integrated platform
management.

IBM SmartCloud Entry is the first tier in a three-tier family of cloud offerings that
is based on the Common Cloud Stack (CCS) foundation. The following offerings
form the CCS:

» SmartCloud Entry
» SmartCloud Provisioning
» SmartCloud Orchestrator
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IBM SmartCloud Entry is an ideal choice to get started with a private cloud
solution that can scale and expand the number of cloud users and workloads.
More importantly, SmartCloud Entry delivers a single, consistent cloud
experience that spans multiple hardware platforms and virtualization
technologies, which makes it a unique solution for enterprises with
heterogeneous IT infrastructure and a diverse range of applications.

SmartCloud Entry provides clients with comprehensive laaS capabilities.

For enterprise clients who are seeking advanced cloud benefits, such as,
deployment of multi-workload patterns and Platform as a Service (PaaS)
capabilities, IBM offers various advanced cloud solutions. Because IBM’s cloud
portfolio is built on a common foundation, clients can purchase SmartCloud Entry
initially and migrate to an advanced cloud solution in the future. This
standardized architecture facilitates client migrations to the advanced
SmartCloud portfolio solutions.

SmartCloud Entry offers simplified cloud administration with an intuitive interface
that lowers administrative overhead and improves operations productivity with an
easy self-service user interface. It is open and extensible for easy customization
to help tailor to unique business environments. The ability to standardize virtual
machines and images reduces management costs and accelerates
responsiveness to changing business needs.

Extensive virtualization engine support includes the following hypervisors:

PowerVM

VMware vSphere 5
KVM

Microsoft Hyper-V

v

vYyy

The latest release of PureFlex (announced October 2013) allows the selection of
SmartCloud Entry 3.2. This now supports Microsoft Hyper-V and Linux KVM that
uses OpenStack. The product also allows the use of OpenStack APIs.

Also included is IBM Image Construction and Composition Tool (ICCT). ICCT on
SmartCloud is a web-based application that simplifies and automates virtual
machine image creation. ICCT is provided as an image that can be provisioned
on SmartCloud.

You can simplify the creation and management of system images with the
following capabilities:

» Create “golden master” images and software appliances by using
corporate-standard operating systems.

» Convert images from physical systems or between various x86 hypervisors.
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» Reliably track images to ensure compliance and minimize security risks.

» Optimize resources, which reduces the number of virtualized images and the
storage that is required for them.

Reduce time to value for new workloads with the following simple VM

management options:

» Deploy application images across compute and storage resources.

» Offer users self-service for improved responsiveness.

» Enable security through VM isolation, project-level user access controls.

» Simplify deployment; there is no need to know all the details of the
infrastructure.

» Protect your investment with support for existing virtualized environments.

» Optimize performance on IBM systems with dynamic scaling, expansive
capacity, and continuous operation.

Improve efficiency with a private cloud that includes the following capabilities:

» Delegate provisioning to authorized users to improve productivity.

» Implement pay-per-use with built-in workload metering.

» Standardize deployment to improve compliance and reduce errors with
policies and templates.

» Simplify management of projects, billing, approvals, and metering with an
intuitive user interface.

» Ease maintenance and problem diagnosis with integrated views of both
physical and virtual resources.

For more information about IBM SmartCloud Entry on Flex System, see this

website:

http://www.ibm.com/systems/flex/smartcloud/bto/entry/
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Introduction to IBM Flex
System

IBM Flex System is a solution that consists of hardware, software, and expertise.
The IBM Flex System Enterprise Chassis (the major hardware component) is the
next generation platform that provides new capabilities in many areas.

This chapter includes the following topics:

3.1, “IBM Flex System Enterprise Chassis” on page 54
3.2, “Compute nodes” on page 56

3.3, “I/O modules” on page 57

3.4, “Systems Management” on page 61

3.5, “Power supplies” on page 63

3.6, “Cooling” on page 69

vVvyvyvYyYyy
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3.1 IBM Flex System Enterprise Chassis

Figure 3-1 shows the front and rear views of the IBM Flex System Enterprise
Chassis.

Figure 3-1 IBM Flex System Enterprise Chassis: Front and rear

The chassis provides 14 bays for standard width nodes, four scalable I/O switch
modules, and two Chassis Management Modules (CMMs). Current node
configurations include standard width and double-wide options. The chassis
supports other configurations, such as double-wide, double-high nodes, such as,
the V7000 Storage Node. Power and cooling can be scaled up as required in a
modular fashion as more nodes are added.

Table 3-1 shows the specifications of the Enterprise Chassis.

Table 3-1 Enterprise Chassis specifications

Feature Specifications
Machine type-model System x ordering sales channel: 8721-A1x or 8721-LRx
Power Systems sales channel: 7893-92X.
Form factor 10 U rack mounted unit.
Maximum number of 14 standard (single bay), or seven double-wide (two bays) or three

compute nodes that are double-height, double-wide (four bays). Intermix of node types is supported.
supported

Chassis per 42 U rack 4
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Feature

Specifications

Management

One or two CMMs for basic chassis management. Two CMMs form a
redundant pair; one CMM is standard in 8721-A1x. The CMM interfaces with
the integrated management module (IMM) or flexible service processor
(FSP) integrated in each compute node in the chassis. There is an optional
IBM Flex System Manager appliance for comprehensive management,
including virtualization, networking, and storage management.

1/0 architecture

Up to eight lanes of I/O to an I/O adapter, with each lane capable of up to
16 Gbps bandwidth. Up to 16 lanes of I/O to a standard node with two
adapters. There are a wide variety of networking solutions, including
Ethernet, Fibre Channel, FCoE, RoCE, and InfiniBand

Power supplies

Model 8721-A1x (x-config) or 7893-92X (e-config): 2500 W or 2100 W power
modules (two minimum, six maximum)

Up to six power modules that provide N+N or N+1 redundant power. Power
supplies are 80 PLUS Platinum-certified that provides 95% efficiency at 50%
load and 92% efficiency at 100% load. Power capacity of 2500 W or 2100 W
output rated at 200 VAC. Each power supply contains two independently
powered 40 mm cooling fan modules.

For more information, see 3.5, “Power supplies” on page 63.

Fan modules 10 fan modules (eight 80 mm fan modules and two 40 mm fan modules)
Four 80 mm and two 40 mm fan modules are standard in model 8721-A1x
8721-LRx, and 7953-94X

Dimensions » Height: 440 mm (17.3 inches)

» Width: 447 mm (17.6 inches)
» Depth (measured from front bezel to rear of chassis): 800 mm (31.5
inches)
» Depth (measured from node latch handle to the power supply handle):
840 mm (33.1 inches)
Weight » Minimum configuration: 96.62 kg (213 Ib).

» Maximum configuration: 220.45 kg (486 Ib).

Declared sound level

6.3 - 6.8 bels.

Temperature

Operating air temperature 5 - 40 °C.

Electrical power

Input power: 200 - 240 V AC (nominal), 50 or 60 Hz.
Minimum configuration: 0.51 kVA (two power supplies).
Maximum configuration: 13 kVA (six 250 W power supplies).

Power consumption

12,900 W maximum
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3.2 Compute nodes

The IBM Flex System portfolio of servers, or compute nodes, includes IBM
POWER?7, POWER7+, and Intel Xeon processors. Depending on the compute
node design, the following form factors are available:

» Standard node: This node occupies one chassis bay, or half of the chassis
width. An example is the IBM Flex System p270 Compute Node.

» Double-wide node: This node occupies two chassis bays side-by-side, or the
full width of the chassis. An example is the IBM Flex System p460 Compute
Node.

Figure 3-2 shows a front view of the chassis, with the bay locations identified and
several standard width nodes installed.

Bay 13 __— Bay 14
Bay 11 Bay 12
Bay9 — 7 Bay 10
Bay 7 Bay 8
Bay5 - . Bay 6
T @m0 ||| = =i Te——. |1
Bay3 i 8 Bay 4
Ris @o] |l = _
Bay 1 L = Bay 2
@ == DDDD[ &
TN v =[] ]
Information panel

Figure 3-2 Enterprise Chassis: Front view

Compute nodes that are based on POWER or Intel processor architectures have
options for processors, memory, expansion cards, and internal disks.

Virtualization technologies that are supported are PowerVM on Power Systems
compute nodes and KVM, VMware ESX, and Microsoft Hyper-V on x86 based
compute nodes.
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3.3 1/0 modules

The I/O modules provide external connectivity and internal connectivity to the
nodes in the chassis. These modules are scalable in terms of the number of
internal and external ports that can be enabled, how these ports can be used to
aggregate bandwidth, and create virtual switches within a physical switch. The
number of internal and external physical ports that are available exceeds
previous generations of products. These additional ports can be scaled or
enabled as requirements grow, and more capability can be introduced.

The Enterprise Chassis can accommodate a total of four I/O modules, which are
installed in a vertical orientation into the rear of the chassis, as shown in

Figure 3-3.
1/0O module 1/0O module 1/0 module I/O module

bay 1 bay 3 bay 2 bay 4

Figure 3-3 Enterprise Chassis I/O module locations
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The internal connections between the node ports and the I/O module internal
ports are defined by the following components:

» 1/O modules 1 and 2

These modules connect to the ports on an I/O expansion card in slot position
1 for standard width compute nodes (such as, the p270) or slot positions 1
and 3 for double wide compute nodes (such as, the p460).

x86-based computer nodes: Certain x86-based compute nodes offer
integrated local area network (LAN) networking via LAN On Motherboard
(LOM) hardware. Power Systems compute nodes have no LOM
capabilities and require 1/0 cards for network access.

» /O modules 3 and 4

These modules are connected to the ports on an I/O expansion card in slot
position 2 for standard width compute nodes or slots positions 2 and 4 for
double wide compute nodes.

An example of I/O Adapter to /O Module connectivity is shown in Figure 3-4
on page 59.
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Figure 3-4 Connectivity between I/O adapter slots and switch bays

The following Ethernet modules were announced at the time of writing:

>

IBM Flex System Fabric EN4093R 10Gb Scalable Switch:

— 42x internal ports, 14x 10 Gb and 2x 40 Gb (convertible to 8x 10 Gb) uplinks
— Base switch: 10x external 10 Gb uplinks, 14x 10 Gb internal 10 Gb ports
— Upgrade 1: Adds 2x external 40 Gb uplinks and 14x internal 10 Gb ports
— Upgrade 2: Adds 4x external 10 Gb uplinks, 14x internal 10 Gb ports

IBM Flex System EN2092 1Gb Ethernet Scalable Switch:

28 Internal ports, 20 x 1 Gb and 4 x 10 Gb uplinks

Base: 14 internal 1 Gb ports, 10 external 1 Gb ports

Upgrade 1: Adds 14 internal 1 Gb ports, 10 external 1 Gb ports
Uplinks upgrade: Adds four external 10 Gb uplinks

IBM Flex System EN4091 10Gb Ethernet Pass-thru:

— 14x 10 Gb internal server ports
— 14x 10 Gb external SFP+ ports
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» ENG6131 40Gb Ethernet Switch:

— 14x 40 Gb internal ports
— 18x External 40 Gb QSFP ports

» CN4093 10Gb Converged Scalable Switch:

42x internal ports, 2x 10 Gb, 2x 40 Gb and 12x Omni Ports

Base: 14x internal 10 Gb ports, 2x external 10 Gb ports, 6x Omni Ports
Upgrade 1: Adds 14x internal ports, 2x 40 GbE QSFP+

Upgrade 2: Adds 14x internal ports and 6x Omni Ports

» SI4093 System Interconnect Module:

42x internal ports, 14x 10 Gb and 2x 40 Gb (convertible to 8x 10 Gb) uplinks
Base switch: 10x external 10 Gb uplinks, 14x internal 10 Gb ports
Upgrade 1: Adds 2x external 40 Gb uplinks and 14x internal 10 Gb ports
Upgrade 2: Adds 4x external 10 Gb uplinks and14x internal 10 Gb ports

The following Fibre Channel modules were announced at the time of this writing:
» IBM Flex System FC3171 8Gb SAN Pass-thru

14 internal and six external ports: 2 Gb, 4 Gb, and 8 Gb capable
» IBM Flex System FC3171 8Gb SAN Switch

14 internal and six external ports: 2 Gb, 4 Gb, and 8 Gb capable

» IBM Flex System FC5022 16Gb SAN Scalable Switch and IBM Flex System
FC5022 24-port 16Gb ESB SAN Scalable Switch:

— 28 internal and 20 external ports; 4 Gb, 8 Gb, and 16 Gb capable
— FC5022 16 Gb SAN Scalable Switch: Any 12 ports
— FC5022 16 Gb ESB Switch: Any 24 ports

» IBM Flex System I1B6131 InfiniBand Switch InfiniBand module:

— 14 internal QDR ports (up to 40 Gbps)
— 18 external QDR ports
— Upgradeable to FDR speeds (56 Gbps)

For more information about available switches, see IBM PureFlex System and
IBM Flex System Products and Technology, SG24-7984, which is available at this
website:

http://www.redbooks.ibm.com/abstracts/sg247984.html
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3.4 Systems Management

IBM Flex System uses the following tiered approach to overall system
management:

Private management network within each chassis

Firmware and management controllers for nodes and scalable switches
Chassis Management Module for basic chassis management

IBM Flex System Manager for advanced chassis management

Upward integration with IBM Tivoli® products

vyvyyvyyvyy

These tiers are described next.

3.4.1 Private management network

At a physical level, the private management network is a dedicated 1 Gb
Ethernet network within the chassis. This network is only accessible by the
management controllers in the compute nodes or switch elements, the Chassis
Management Modules, and the IBM Flex System Manager management
appliance. This private network ensures a separation of the chassis
management network from the data network.

The private management network is the connection for all traffic that is related to
the remote presence of the nodes, delivery of firmware packages, and a direct
connection to the management controller on each component.

3.4.2 Management controllers

At the next level, chassis components have their own core firmware and
management controllers. Depending on the processor type of the compute
nodes, an Integrated Management Module 2 (IMMv2) or Flexible Service
Processor (FSP), serves as the management controller. Additionally, each switch
has a controller. In each case, the management controller provides an access
point for the next level of system managers and a direct user interface.

3.4.3 Chassis Management Module

The Chassis Management Module (CMM) is a hot-swap module that is central to
the management of the chassis and is required in each chassis. The CMM
automatically detects any installed modules in the chassis and stores vital
product data (VPD) from the modules.
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The CMM also acts as an aggregation point for the chassis nodes and switches,
including enabling all of the management communications by Ethernet
connection. EnergyScale™ functions of the POWER7 and POWER7+ processor
chips are managed by the CMM.

The CMM is also the key component that enables the internal management
network. The CMM has a multiport, L2, 1 Gb Ethernet switch with dedicated links
to all 14 node bays, the four switch bays, and the optional second CMM.

The second optional CMM provides redundancy in an active/standby mode (by
using the same internal connections as the primary CMM) and is aware of all
activity of the primary CMM through the trunk link between the two CMMs. This
configuration ensures that the backup CMM is ready to take over in a failover
situation.

3.4.4 IBM Flex System Manager

The next tier in the management stack is the IBM Flex System Manager (FSM)
management appliance. The FSM a dedicated, special-purpose, standard-width
compute node that can be installed in any chassis node bay and provides full
management capabilities for up to eight chassis. All functions and software are
preinstalled and are initially configured with Quick Start wizards, which integrates
all components of the chassis, nodes, and I/0O modules.

The IBM Flex System Manager includes the following features:

A single pane of glass to manage multiple chassis and nodes

Discovery of nodes in a managed chassis

Integrated x86 and POWER servers, storage, and network management
Virtualization management (VMControl)

Upward integration to an existing Tivoli environment

vyvyvyyy

IBM Flex System Manager is a hardware appliance with a specific hardware
configuration and preinstalied software stack. The appliance concept is similar to
the Hardware Management Console in Power Systems environments. However,
FSM expands upon the capabilities of these products.

Although based on a Intel compute node, the hardware platform for FSM is not
interchangeable with any other compute node. A unique expansion card that is
not available on other compute nodes allows the software stack to communicate
on the private management network.

The FSM is available in two editions: IBM Flex System Manager and IBM Flex
System Manager Advanced.
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The IBM Flex System Manager base feature set offers the following functionality:

Support up to 16 managed chassis
Support up to 5,000 managed elements
Auto-discovery of managed elements
Overall health status

Monitoring and availability

Hardware management

Security management

Administration

Network management (Network Control)
Storage management (Storage Control)
Virtual machine lifecycle management (VMControl Express)

VVYVYVYYVYYVYVYVYYY

The IBM Flex System Manager Advanced feature set offers all the capabilities of
the base feature set and the following features:

» Image management (VMControl Standard)
» Pool management (VMControl Enterprise)

3.5 Power supplies

A minimum of two and a maximum of six power supplies can be installed in the
Enterprise Chassis, as shown in Figure 3-5 on page 64. All power supply
modules are combined into a single power domain in the chassis, which
distributes power to each of the compute nodes and I/O modules through the
Enterprise Chassis midplane.
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Figure 3-5 Enterprise Chassis power supply locations

Currently, the following types of power supplies are available:

» 2100 W power supplies
» 2500 W power supplies

The ordering feature codes for these power supplies are listed in Table 3-2. The
minimum number of power supplies that is configurable is two and the total
number installable is six. Intermixing of 2100 W and 2500 W power supplies in
the same chassis is not permitted.

Table 3-2 Power supply feature codes AAS (Power Brand,)

Description Feature code for base Feature code for
power supplies additional power
(quantity must be 2) supplies
(quantity can be 0, 2 or 4)
2100 W@ #9036 #3666
2500 W #9059 #3590

a. Available in IBM Flex System only; not supported in PureFlex System
configurations
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The default chassis configuration ships with two 2500 W supplies, but it is
possible to specify installation of two 2100 W supplies, if required. (See
Table 3-4 on page 65 for information about how to meet your power
requirements.)

As shown in Table 3-3, the 2100 W power supplies are rated at 2100 W output
that is rated at 200 - 240 VAC, with oversubscription to 2895 W for a short
duration. The 2100 W supplies have two independently powered dual 40 mm
cooling fans that draw power from the midplane included within the power supply
assembly.

The 2500 W power supplies are rated at 2500 W output that is rated at 200 VAC,
with oversubscription to 3538 W output at 200 VAC.

Both power supply types have a C20 socket that is provided for connection to a
power cable, such as a C19-C20. They also have two independently powered 40
mm cooling fans that are integrated into the power supply assembly, which draw
power from the midplane.

Table 3-3 Power supplies comparisons

Power supplies Operation voltages Oversubscription
2500 W 200-240V 3538 W
2100 W 200-240V 2895 W

Table 3-4 shows the maximum number of configurable Power compute nodes for
the power supplies that are installed in the chassis. The following color codes are
used in the table:

» Green: No restriction to the number of compute nodes installable
» Yellow: Some restrictions apply and some bays must be left unpopulated

Table 3-4 Maximum supported number of compute nodes for installed power supplies

2100 W 2500 W
Power N+1 N+1 N+1 N+N N+1 N+1 N+1 N+N
supply N=5 N=4 N=3 N=3 N=5 N=4 N=3 N=3
configuration 6 total 5 total 4 total 6 total 6 total 5 total 4 total 6 total
p260 14 12 9 10 14 14 12 13
p270 14 12 9 9 14 14 12 12
p460 7 6 4 5 7 7 6 6
V7000 3 3 3 3 3 3 3 3
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Power configurator: For more information about exact configuration support,
see the Power configurator (System x), which is available at this website:

http://www.ibm.com/systems/bladecenter/resources/powerconfig.html

IBM Systems Energy Estimator, which is used for regular Power rack servers,
is not supporting Power Systems compute nodes.

The 2100 W and 2500 W power supplies are 80 PLUS Platinum certified.

The 80 PLUS Platinum standard is a performance specification for power
supplies that are used in servers and computers. To meet this standard, the
power supply must have an energy efficiency rating of 90% or greater at 20% of
rated load, 94% or greater at 50% of rated load, and 91% or greater at 100% of
rated load, with a power factor of 0.9 or greater. For more information about the
80 PLUS Platinum standard, see this website:

https://www.80PLUS.org

The Enterprise Chassis allows configurations of power policies to give N+N or
N+1 redundancy.

Tip: N+1 in this context means a single backup device for N number of
devices. Any component can replace any other component, but only once.

N+N means that there are N backup devices for N devices, where N number
of devices can fail and each has a backup.
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The redundancy options are configured from the CMM and can be changed
nondisruptively. The five policies are shown in Table 3-5.

Table 3-5 Chassis power management policies

Power management policy Function

Basic Power Management Allows the chassis to fully use available power (no
N+N or N+1 redundancy).

Power Module Redundancy Single power supply redundancy with no compute
node throttling (N+1 redundancy).

Power Module Redundancy Single power supply redundancy. Compute nodes
with Compute Node Throttling | can be throttled (if required) to stay within the
allowed available power. This setting provides higher power

availability over simple Power Module Redundancy
(N+1 setting).

Power Source Redundancy Maximum power available, limited to one-half of the
installed number of power supplies (N+N setting).

Power Source Redundancy Maximum power available, limited to one-half of the
with Compute Node Throttling | installed number of power supplies. Compute nodes
allowed can be throttled (if required) to stay within available

power. This setting provides higher power availability
compared with simple Power Source Redundancy
(N+N setting).

Throttling: Node throttling is an IBM EnergyScale feature of POWER
architecture that allows the processor frequency to be varied to reduce power
requirements.
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Figure 3-6 shows the available power management policies in the CMM.

Power Managerent Palicies
Power  Maximum
Supply  power Estimated
Failure  Limit utilization 11
Limitt  (watts)
Power Source Redundancy 3 7515 2%
Intended For dual power sources into the chassis, Maximum power is limited ko the capacity of half the
nurber of installed power modules. This is the most conservative approach and is recommended when all
power modules are installed, When the chassis is correctly wired with dual power sources, one power
source can Fail without affecting compute node server operation, Noke that some compute nodes may
nok be allowed ko power on iF doing so would exceed the policy power limit,
Power Source Redundancy with Compute Node Throttling Allowed 3 10614 16%
‘ery similar to the Power Source Redundancy, This policy allows For a higher power limit, however
capable compute nodes may be alowed to throttle down if one power source Fails,
Power Module Redundancy 1 12525 13%
Intended for a single power source inko the chassis where each Power Module is on its own dedicated
circuit. Maximum power is limited to one less than the number of Power Modules when more than one
Power Module is present. One Power Module can Fail without affecting compute node operation. Mulkiple
Pawer Module Failures can cause the chassis to power off. Mote that some compute nodes may not be
allowed ko power an if doing so would exceed the policy power limit,
Power Module Redundancy with Compute Nodes Throttling allowed 1 15020 11%
Very similar ko Power Module Redundancy, This policy allows For a higher power limit; however, capable
compute nodes may be allowed ta thrattle down if one Power Module Fails.
Basic Power Management a 15030 11%
Maximun pawer limit is higher than other palicies and is limited only By the nameplate power of all the
Pawer Modules combined. This is the least conservative approach, since it does not provide any
prokection For power source of Power Module Failure, IF any single power supply Fails, compute node
and/or chassis operation may be affected,
T This is the maximum number of power supplies that can fail while stil guarantesing the operation of the sslected policy,
™ The estimated utiization is based on the maximurm power lmit alowed in this policy and the current aggregated power in use of al
components in the chassis,
CK || Cancel

Figure 3-6 Power Management Policies in CMM

In addition to the redundancy settings, a power limiting and capping policy can be
enabled by the CMM to limit the total amount of power that a chassis requires.

For more information about power supplies, see IBM PureFlex System and IBM
Flex System Products and Technology, SG24-7984, which is available at this
website:

http://www.redbooks.ibm.com/abstracts/sg247984.html
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3.6 Cooling

The flow of air in the Enterprise Chassis follows a front to back cooling path,
where cool air is drawn in at the front of the chassis and warm air is exhausted to
the rear. Air movement is controlled by hot-swappable fan modules in the rear of
the chassis and a series of internal dampers.

The cooling is scaled up as required, based on the number of nodes installed.
(The number of cooling fan modules that is required for a number of nodes is
shown in Table 3-6 on page 71.)

Chassis cooling is adaptive and node-based rather than chassis-based. Inputs
into the cooling algorithm are determined from the following factors:

» Node configurations

» Power monitor circuits

» Component temperatures
» Ambient temperature

With these inputs, each fan module has greater independent granularity in fan
speed control. This results in lower airflow volume (CFM) and lower cooling
energy that is spent at the chassis level for any configuration and workload.
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Figure 3-7 shows the location of the fan modules.

Fan Fan
bay 10 bay 5
Fan
bay 4
Fan
bay 9— |
— Fan
bay 3
Fan
bay 8 — |
Fan Fan
bay 7 bay 2

Figure 3-7 Enterprise Chassis fan module locations

3.6.1 Node cooling

There are two compute node cooling zones: zone 1 on the right side of the
chassis, and zone 2 on the left side of the chassis (both viewed from the rear).
The chassis can contain up to eight 80 mm fan modules across the two zones.
Four 80 mm fan modules are included in the base configuration for node cooling.
Other fan modules are added in pairs across the two zones.
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Figure 3-8 shows the node cooling zones and fan module locations.

9 4
8 3
7 2
6 1
Cooling zone 2 Cooling zone 1

Figure 3-8 Enterprise Chassis node cooling zones and fan module locations

When a node is not inserted in a bay, an airflow damper closes in the midplane to
prevent air from being drawn through the unpopulated bay. By inserting a node
into a bay, the damper is opened, thus allowing cooling of the node in that bay.

Table 3-6 shows the relationship between the number of fan modules and the
number of nodes supported.

Table 3-6 Fan module options and numbers of supported nodes

Fan module option Total number of fan Total number of nodes
modules supported

Base 4 4

First option 6 8

Second option 8 14

Chassis area: The chassis area for the node is effectively one large chamber.
The nodes can be placed in any slot; however, preferred practices indicate
that the nodes must be placed as close together as possible to be inline with
the fan modules.
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3.6.2 Switch and Chassis Management Module cooling

There are two other cooling zones for the I/O switch bays. These zones, zones 3
and 4, are on the right and left side of the bays, as viewed from the rear of the
chassis. Cooling zones 3 and 4 are serviced by 40 mm fan modules that are
included in the base configuration and cool the four available I/O switch bays.

Upon hot-swap removal of a 40 mm fan module, a back flow damper in the fan
bay closes. The backflow damper prevents hot air from entering the system from
the rear of the chassis. When the fan module is being replaced, the 80 mm fan
modules cool the I/O modules and the Chassis Management Module. Figure 3-9
shows cooling zones 3 and 4 that service the 1/0 modules.

Cooling zone 4 Cooling zone 3
9 4
8 3
7 2
6 1

Figure 3-9 Cooling zones 3 and 4

3.6.3 Power supply cooling

72

The power supply modules have two integrated 40 mm fans. Installation or
replacement of a power supply and fans is done as a single unit.

The integral power supply fans are not dependent upon the power supply being
functional. Rather, they are powered independently from the midplane.
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Product information and
technology

The IBM Flex System p270 Compute Node is based on IBM POWER7+
architecture and provides a high-density, high-performance environment for AlX,
Linux, and IBM i workloads.

This chapter includes the following topics:

4.1, “Overview” on page 74

4.2, “Front panel” on page 76

4.3, “Chassis support” on page 80

4.4, “System architecture” on page 81

4.5, “IBM POWER7+ processor” on page 82

4.6, “Memory subsystem” on page 93

4.7, “Active Memory Expansion” on page 96

4.8, “Storage” on page 98

4.9, “I/O adapters” on page 102

4.10, “System management” on page 118

4.11, “IBM EnergyScale” on page 119

4.12, “Anchor card” on page 124

4.13, “External USB device support” on page 125

4.14, “Operating system support” on page 127

4.15, “Warranty and maintenance agreements” on page 128
4.16, “Software support and remote technical support” on page 128
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4.1

Overview

This section introduces the IBM Flex System p270 Compute Node. The system
is shown in Figure 4-1.

Figure 4-1 The IBM Flex System p270 Compute Node: POWER7+ based compute node

74

The IBM Flex System p270 Compute Node, 7954-24X, is a standard-wide Power
Systems compute node with 2 POWER7+ processor module sockets, 16
memory slots, 2 /0 adapter slots, and options for up to two internal drives for
local storage and another SAS controller.

The IBM Flex System p270 Compute Node includes the following features:

» Two dual chip modules (DCM) each consisting of two POWER7+ chips to
provide a total of 24 POWER7+ processing cores

» 16 DDR3 memory DIMM slots
» Supports Very Low Profile (VLP) and Low Profile (LP) DIMMs
» Two P7IOC I/O hubs

» A RAID-capable SAS controller that supports up to two solid-state drives
(SSDs) or hard disk drives (HDDs)

» Optional second SAS controller on the IBM Flex System Dual VIOS Adapter
to support dual VIO servers on internal drives

» Two I/O adapter slots
» Flexible Service Processor (FSP)
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» IBM light path diagnostics
» USB 2.0 port

Figure 4-2 shows the system board layout of the IBM Flex System p270 Compute

Node.
POWER7+ Dual Two I/O adapter  I/O adapter 1
Chip Module 16 DIMM slots connectors

_ (under heatsinks)

(Disks are mounted on the cover, Optional SAS controller card (IBM
which is over the memory DIMMs.) Flex System Dual VIOS Adapter)

Figure 4-2 System board layout of the IBM Flex System p270 Compute Node

4.1.1 Comparing the compute nodes

The p270 is the follow-on to the p260 Compute Node. Table 4-1 shows a
comparison between the various models of two systems.

Table 4-1 p260 and p270 comparison table

p260 (Machine type 7895) p270 (7954)
Model number 22X 23A 23X 24X
Chip POWER7 POWER7+ POWER7+
Processor Single-chip module (SCM) Dual-chip
packaging module (DCM)
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p260 (Machine type 7895) p270 (7954)
Model number 22X 23A 23X 24X
Specifications
Total cores 8 16 16 4 8 16 16 24 24
per system
Clock speed 3.3 3.22 3.55 4.08 4.08 3.6 4.1 3.1 3.4
L2 cache 2MB | 4MB 4MB | 2MB 2 MB 4 MB 4 MB 2 MB 2 MB
per chip 4 per 4 per

DCM DCM

L3 cache 16 MB | 32MB | 32MB | 20MB | 40 MB | 80 MB 80 MB | 60 MB 60 MB
per chip
L3 cache 32MB | 64MB | 64MB | 40MB | 80 MB | 160 MB | 160 MB | 240 MB | 240 MB
per server
Memory min 8 GB per server
Memory max 512 GB per server

Relative Performance (rperf) figures for AIX performance and spec_int2006
performance figures for Linux can be found at this website:

http://ibm.com/systems/power/hardware/reports/system perf.html

Commercial Processing Workload (CPW) figures for IBM i performance can be
found at this website:

http://ibm.com/systems/power/software/i/management/performance/resource
s.html

4.2 Front panel

The front panel of Power Systems compute nodes have the following common
elements, as shown in Figure 4-3 on page 77:

One USB 2.0 port

Power button and light path, light-emitting diode (LED) (green)
Location LED (blue)

Information LED (amber)

Fault LED (amber)

vyvyyvyyvyy
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USB 2.0 port Power button LEDs (left-right):
location, info, fault

Figure 4-3 Front panel of the IBM Flex System p270 Compute Node

The USB port on the front of the Power Systems compute nodes is useful for
various tasks, including out-of-band diagnostic tests, hardware RAID setup,
operating system access to data on removable media, and local OS installation.
It might be helpful to obtain a USB optical (CD or DVD) drive for these purposes,
in case the need arises. An externally powered CD/DVD drive is recommended.

Tip: There is no optical drive in the IBM Flex System Enterprise Chassis.

4.2.1 Light path diagnostic LED panel

The power button on the front of the server (as shown in Figure 4-3) has the
following functions:

» When the system is fully installed in the chassis: Use this button to power the
system on and off.

» When the system is removed from the chassis: Use this button to illuminate
the light path diagnostic panel on the top of the front bezel, as shown in
Figure 4-4 on page 78.
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Figure 4-4 Light path diagnostic panel

The LEDs on the light path panel indicate the following subsystems:

>

»

»

>

>

>

>

LP: Light Path panel power indicator
S BRD: System board LED (can indicate trouble with a processor or memory)

MGMT: Anchor card error (also referred to as the management card) LED.
For more information, see 4.12, “Anchor card” on page 124.

D BRD: Drive (HDD or SSD) board LED
DRV 1: Drive 1 LED (SSD 1 or HDD 1)
DRV 2: Drive 2 LED (SSD 2 or HDD 2)
ETE: Expansion connector LED

If problems occur, you can use the light path diagnostics LEDs to identify the
subsystem that is involved. To illuminate the LEDs with the compute node
removed, press the power button on the front panel. This action temporarily
illuminates the LEDs of the troubled subsystem to direct troubleshooting efforts
towards a resolution.

Typically, an administrator already obtained this information from the IBM Flex
System Manager or Chassis Management Module (CMM) before removing the
node. However, having the LEDs helps with repairs and troubleshooting if onsite
assistance is needed.
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For more information about the front panel and LEDs, see IBM Flex System p270
Compute Node Installation and Service Guide, which is available at this website:

http://www.ibm.com/support

4.2.2 Labeling

IBM Flex System offers several options for labeling your server inventory to track
your machines. It is important to not put stickers on the front of the server across
the bezel’s grating because this inhibits proper airflow to the machine.

We provide the following labeling features:

» Vital Product Data (VPD) sticker

On the front bezel of the server is a vital product data sticker that lists the
following information about the machine, as shown in Figure 4-5:

— Machine type
— Model
— Serial number

Figure 4-5 Vital Product Data sticker

» Node bay labeling on IBM Flex System Enterprise Chassis

Each bay of the IBM Flex System Enterprise Chassis has space for a label to
be affixed to identify or provide information about each Power Systems
compute node, as shown in Figure 4-6.

Figure 4-6 Chassis bay labeling
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» Pull-out labeling

Each Power Systems compute node has two pull-out tabs that can also
accommodate labeling for the server. The benefit of using these tabs is that
they are affixed to the node rather than the chassis, as shown in Figure 4-7.

Figure 4-7 Pull out labeling on the Power Systems compute node

4.3 Chassis support

The Power Systems compute nodes can be used only in the IBM Flex System
Enterprise Chassis. They do not fit in the previous IBM modular systems, such
as, IBM iDataPlex® or IBM BladeCenter.

There is no onboard video capability in the Power Systems compute nodes. The
machines are designed to use Serial Over LAN (SOL) with Integrated
Virtualization Manager (IVM) or the IBM Flex System Manager (FSM) or
Hardware Management Console (HMC) when SOL is disabled.

For more information about the IBM Flex System Enterprise Chassis, see
Chapter 3, “Introduction to IBM Flex System” on page 53. For information about
FSM, see 7.3, “IBM Flex System Manager” on page 191.

Power supplies: There are restrictions as to the number of p270 systems you
can install in a chassis that are based on the power supplies installed and the
power policies used. For more information and a support matrix, see 3.5,
“Power supplies” on page 63.
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4.4 System architecture

This section describes the system architecture and layout of Power Systems
compute nodes.

The overall system architecture for the p270 is shown in Figure 4-8.

DIMM I— i Drive
DIMM SMI _‘— —I----
DIMM I— Optional
omm— M T L_| POwER7+ ETE| “sast
dual-chip
o =1 L -
DIMM k - front
° e - panel
DIMM SMI _,_ Each:
DIMM — PCle 2.0 x8
4 bytes PCle 1/0 connector 1
2.0 x8
DIMM each X
SMI
DIMM '— |
1/0 connector 2
|—HDIMM SMI /) POWER?
+ Each:
DIMM dual-chip PCle 2.0 x8
DIMM SMI | module 1
DIMM '—
DIMM '_ | 1 SAS controller on the optional
SMI Dual VIOS Adapter installed in
DIMM the ETE connector
Flash
Systems = Gb
NVRAM
Management Ethernet
256 MB'IE')F?I\'/TS connector = ports
Anchor card/VPD
Figure 4-8 IBM Flex System p270 Compute Node block diagram

The p270 compute node now has its POWER7+ processors packaged as
dual-chip modules (DCMs). Each DCM consists of two POWER7+ processors.
DCMs installed in the p270 consist of two six-core chips that give 12 processor
cores per socket.

In Figure 4-8, you can see the two DCMs, with eight memory slots for each
module. Each module is connected to a P7IOC I/O hub, which connects to the
I/0O subsystem (I/O adapters and local storage). At the bottom of the block
diagram, you can see a representation of the flexible service processor (FSP)
architecture.
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Introduced in this generation of Power Systems compute nodes is a secondary
SAS controller card, which is inserted in the ETE connector. This secondary SAS
controller allows independent assignment of the internal drives to separate
partitions.

4.5 IBM POWER7+ processor

The IBM POWER7+ processor is an evolution of the POWER7 architecture and
represents an improvement in technology and associated computing capability of
the POWERY. The multi-core architecture of the POWER7+ processor is
matched with a wide range of related technologies to deliver leading throughput,
efficiency, scalability, and Reliability, Availability, and Serviceability (RAS).

Note: This section provides a general description of the POWER7+ processor
design that applies to Power Systems servers in general. The p270 Compute
Node uses a six-core chip variant that is packaged in a DCM.

Although the processor is an important component in servers, many elements
and facilities must be balanced across a server to deliver maximum throughput.
As with previous generations of systems that were based on POWER
processors, the design philosophy for POWER7+ processor-based systems is
one of system-wide balance in which the POWER7+ processor plays an
important role.

4.5.1 Processor options

Table 4-2 defines the processor options for the p270 Compute Node.

Table 4-2 Processor options

Feature | Number of | POWER7+ chips Cores per | Total | Core L3 cache size

code sockets per socket POWER7+ | cores | frequency | per POWER7+
chip processor

EPRF 2 (DCMs) 6 24 3.1 GHz 60 MB

EPRE 2 (DCMs) 6 24 3.4 GHz 60 MB
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4.5.2 Unconfiguring

You can order the p270 with Feature Code #2319, which reduces the number of
active processor cores in the compute node, which reduces software licensing
costs.

Feature Code #2319 is listed in Table 4-3.

Table 4-3 Deconfiguration of cores

Feature | Description Minimum | Maximum
code
2319 Factory Deconfiguration of one core | 0 1 less than the total number of cores (23)

This core deconfiguration feature can also be updated after installation by using
the field core override option.

As noted in table Table 4-3, a minimum of one core must be enabled in the
compute node. For example, with the EPRE two-socket (four-chip) 24-core
Compute Node, you can unconfigure a maximum of 23 cores, leaving one core
configured.

The field core override option specifies the number of functional cores that are
active in the compute node. By using the field core override option, you can
increase or decrease the number of active processor cores in the compute node.
The compute node firmware sets the number of active processor cores to the
entered value. The value takes effect when the compute node is rebooted. The
field core override value can be changed only when the compute node is
powered off.

The advanced system management interface (ASMI) is used to change the
number of functional override cores in the compute node. For more information,
see this website:

http://publib.boulder.ibm.com/infocenter/flexsys/information/topic/com.
ibm.acc.psm.hosts.doc/dpsm _managing_hosts_Taunch_asm.html

For more information about the field core override feature, see this website:
http://publib.boulder.ibm.com/infocenter/powersys/v3rim5/topic/p7hby/fi
eldcore.htm

For more information, see this website:

http://publib.boulder.ibm.com/infocenter/powersys/v3rim5/topic/p7hby/vi
ewprocconfig.htm
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System maintenance: The configuration information about this feature is
stored in the anchor card (see 4.12, “Anchor card” on page 124) and the
system board.

If the system board is replaced, transfer the anchor card from the old system
board to the new system board. If the anchor card is replaced, the information
is transferred from the system board to the new anchor card upon the next
boot.

If the system board and the anchor card are replaced, the field core override
option must be used to reset the core count back to the previous value.

4.5.3 Architecture

IBM uses innovative methods to achieve the required levels of throughput and
bandwidth. Areas of innovation for the POWER7+ processor and POWER7+
processor-based systems include (but are not limited to) the following elements:

» On-chip L3 cache that is implemented in embedded dynamic random access
memory (eDRAM)

» Cache hierarchy and component innovation
» Advances in memory subsystem
» Advances in off-chip signaling

» Advances in RAS features, such as, power-on reset and L3 cache dynamic
column repair

The superscalar POWER7+ processor design also provides the following
capabilities:

» Binary compatibility with the prior generation of POWER processors

» Support for PowerVM virtualization capabilities, including PowerVM Live
Partition Mobility to and from POWER6®, POWER6+™, and POWER7
processor-based systems

Figure 4-9 on page 85 shows the POWER7+ processor die layout with the
following major areas identified:

Eight POWER7+ processor cores
L2 cache

L3 cache

Chip power bus interconnect
SMP links

GX++ interface
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» Memory controllers
» 1/O links
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Figure 4-9 POWERY7+ processor architecture

POWER7+ processor overview

The POWER7+ processor chip is fabricated with IBM 32 nm silicon-on-insulator
(SOI) technology that uses copper interconnects and implements an on-chip L3
cache by using eDRAM.

The POWER7+ processor chip is 567 mm? and is built by using 2,100,000,000
components (transistors). Eight processor cores are on the chip, each with 12
execution units, 256 KB of L2 cache per core, and access to up to 80 MB of
shared on-chip L3 cache.

For memory access, the POWER7+ processor includes a double data rate 3
(DDR3) memory controller with four memory channels. To scale effectively, the
POWER7+ processor uses a combination of local and global high-bandwidth
SMP links.
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Table 4-4 summarizes the technology characteristics of the POWER7+
processor.

Table 4-4 Summary of POWER7+ processor technology

Technology POWER7+ processor
Die size 567 mm?
Fabrication technology » 32 nm lithography
» Copper interconnect
» Silicon-on-insulator
» eDRAM
Components 2,100,000,000 components (transistors) which

offers the equivalent function of 2,700,000,000 (for
more information, see “On-chip L3 intelligent
cache” on page 90)

Processor cores 8
Max execution threads core or 4/32
chip

L2 cache per core or per chip 256 KB/2 MB

On-chip L3 cache per core per 10 MB/80 MB

chip
DDR3 memory controllers Two per processor
Compatibility Compatible with prior generations of the POWER

processor

POWER7+ processor core

Each POWER7+ processor core implements aggressive out-of-order (OoQO)
instruction execution to drive high efficiency in the use of available execution
paths. The POWERT7+ processor as an Instruction Sequence Unit can dispatch
up to six instructions per cycle to a set of queues. Up to eight instructions per
cycle can be issued to the instruction execution units. The POWER7+ has the
following set of 12 execution units:

Two fixed-point units

Two load store units

Four double precision floating point units
One vector unit

One branch unit

One condition register unit

One decimal floating point unit

vVVYyVYVYVYVYY
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The following caches are tightly coupled to each POWER7+ processor:

Instruction cache: 32 KB

Data cache: 32 KB

L2 cache: 256 KB, which is implemented in fast SRAM
L3 cache: 10 MB eDRAM

v

vYyy

Simultaneous multithreading

The POWER7+ processor supports Simultaneous Multi-Threading (SMT) mode
four, known as SMT4, which enables up to four instruction threads to run
simultaneously in each POWER7+ processor core. The processor supports the
following instruction thread execution modes:

» SMT1: Single instruction execution thread per core
» SMT2: Two instruction execution threads per core
» SMT4: Four instruction execution threads per core

SMT4 mode enables the POWER7+ processor to maximize the throughput of the
processor core by offering an increase in processor-core efficiency. SMT4 mode
is the latest step in an evolution of multithreading technologies that were
introduced by IBM.
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Figure 4-10 shows the evolution of simultaneous multithreading.

Multi-threading Evolution
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Figure 4-10 Evolution® of simultaneous multithreading

The various SMT modes that are offered by the POWER7+ processor provides
flexibility, which enables the selection of the threading technology that meets a
combination of objectives, such as, performance, throughput, energy use, and

workload enablement.

Intelligent threads

The POWER7+ processor features intelligent threads, which can vary based on
the workload demand. The system automatically selects (or the system
administrator can manually select) whether a workload benefits from dedicating
as much capability as possible to a single thread of work, or if the workload
benefits more from spreading this capabilty across two or four threads of work.
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With more threads, the POWER7+ processor delivers more total capacity to
accomplish more tasks in parallel. With fewer threads, workloads that require
fast, individual tasks get the performance that they need for maximum benefit.

Memory access

Each POWER7+ processor chip in the compute node has two DDR3 memory
controllers, with two memory channels. Each channel operates at 6.4 Gbps and
can address up to 64 GB of memory. Thus, the POWER7+ DCM that is used in
these compute nodes can address up to 256 GB of memory each. Figure 4-11
gives a simple overview of the p270 Compute Node memory access structure.

P7+
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cPo

Chip 1
Memory
Channel

1D

Chip 1
Memory
Channel

1C

\ . DDR3 RDIMM Slot 1 -
Buffer

\ . DDR3 RDIMM Slot 2 Port B | Port A

Port A | Port B DDR3 RDIMM Slot 3
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- |

DDR3 RDIMM Slot 4

DDR3 RDIMM Slot 5

DDR3 RDIMM Slot 8
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DCM
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Chip 1
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[ DDR3 RDIMM Sot 9 .
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\ ’ DDR3 RDIMM Sot 10 Port B | Port A
Port A | Port B DDR3 RDIMM Slot 11 S
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DDR3 RDIMM Slot 12

DDRS3 RDIMM Slot 13

DDR3 RDIMM Slot 16

Figure 4-11 Overview of POWER7+ memory access structure
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Flexible POWER7+ processor packaging and offerings
POWER7+ processors can optimize to various workload types. For example,
database workloads typically benefit from fast processors that handle high
transaction rates at high speeds. Web workloads typically benefit more from
processors with many threads that allow the breakdown of web requests into
many parts and handle them in parallel.

POWER7+ processor cores

The architectural design for the POWER7+ processor is an eight-core processor
with 80 MB of on-chip L3 cache (10 MB per core). However, the architecture
allows for differing numbers of processor cores to be active from one core to the
full eight-core version.

On-chip L3 intelligent cache

A breakthrough in material engineering and microprocessor fabrication enabled
IBM to implement the L3 cache in eDRAM and place it on the POWER7+
processor die. L3 cache is critical to a balanced design, as is the ability to provide
good signaling between the L3 cache and other elements of the hierarchy, such
as, the L2 cache or SMP interconnect.

The L3 cache that is associated with the implementation depends on the number
of active cores. For the six-core variant in the p270, this means that
6 x 10 = 60 MB of L3 cache is available.

The on-chip L3 cache is organized into separate areas with differing latency
characteristics. Each processor core is associated with a Fast Local Region of L3
cache (FLR-L3), but also has access to other L3 cache regions as shared L3
cache. Additionally, each core can negotiate to use the FLR-L3 cache that is
associated with another core, depending on reference patterns. Data can also be
cloned to be stored in more than one core’s FLR-L3 cache, again, depending on
reference patterns. This intelligent cache management enables the POWER7+
processor to optimize the access to L3 cache lines and minimize overall cache
latencies.
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Figure 4-12 shows the FLR-L3 cache regions for the cores on the POWER7+
processor chip design. This is the same overall design as the POWER7
processor; the POWER7+ implements this design in a smaller die and packages
two chips per processor package.

o3 A A : T
Figure 4-12 FLR-L3 cache regions on the POWER7+ processor

The innovation of the use of eDRAM on the POWER7+ processor die is
significant for the following reasons:

» Latency improvement

A six-to-one latency improvement occurs by moving the L3 cache on-chip,
compared to L3 accesses on an external (on-ceramic) application-specific
integrated circuit (ASIC).

» Bandwidth improvement

A 2x bandwidth improvement occurs with on-chip interconnect. Frequency
and bus sizes are increased to and from each core.
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» No off-chip drivers or receivers

Removing drivers and receivers from the L3 access path lowers interface
requirements, conserves energy, and lowers latency.

» Small physical footprint

The performance of eDRAM when implemented on-chip is similar to
conventional SRAM but requires far less physical space. IBM on-chip eDRAM
uses only one-third of the components that are used in conventional SRAM,
which has a minimum of six transistors to implement a 1-bit memory cell.

» Low energy consumption
The on-chip eDRAM uses only 20% of the standby power of SRAM.

POWER7+ processor and intelligent energy

Energy consumption is an important area of focus for the design of the
POWER7+ processor, which includes intelligent energy features that help to
optimize energy usage and performance dynamically, so that the best possible
balance is maintained. Intelligent energy features (such as, EnergyScale) are
available on the CMM to optimize processor speed dynamically, which is based
on thermal conditions and system usage.

For more information about the POWER7+ energy management features, see
Adaptive Energy Management Features of the POWER7+ Processor, which is
available at this website:

http://researcher.watson.ibm.com/researcher/files/us-lefurgy/hotchips22
_power7.pdf

Comparison of the POWER7+ and POWER7 processors

Table 4-4 shows the comparable characteristics between the generations of
POWER7+ and POWER7 processors.

Table 4-5 Comparing the technology of the POWER7+ and POWER7 processors

Characteristic POWER7+ POWER7
Technology 32 nm 45 nm

Die size 567 mm? 567 mm?
Maximum cores 8 8

Maximum SMT threads per | 4 4

core

Maximum frequency 4.3 GHz 4.25 GHz

L2 Cache 256 KB per core 256 KB per core
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Characteristic POWER7+ POWER?7

L3 Cache 10 MB of FLR-L3 cache 4 MB or 8 MB of FLR-L3
per core with each core cache per core with each
having access to the full core having access to the
80 MB of L3 cache, full 32 MB of L3 cache,
on-chip eDRAM on-chip eDRAM

Memory Support DDR3 DDRS3

I/0 Bus Two GX++ Two GX++

4.6 Memory subsystem

Each POWER7+ processor that is used in the compute nodes has an integrated
memory controller. Industry-standard DDR3 Registered DIMM (RDIMM)
technology is used to increase reliability, speed, and density of memory
subsystems.

4.6.1 Memory placement rules

The minimum and maximum configurable memory for the p270 is listed in

Table 4-6.
Table 4-6 Configurable memory limits
Model Minimum memory Maximum memory
p270 - All | 8 GB 512 GB (16x 32 GB DIMMs)

While the functional minimum memory is shown in Table 4-6, it is recommended
to use a minimum of 2 GB of memory per core in the p270 (48 GB). This provides
sufficient memory for reasonable production usage of the machine.

Low Profile and Very Low Profile form factors

One benefit of deploying IBM Flex System systems is the ability to use Low
Profile (LP) memory DIMMs. This design allows for more choices to configure the
machine to match your needs.

Table 4-7 on page 94 lists the available memory options for the p270 Power
Systems compute node.
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Table 4-7 Memory options

Feature code Description Speed Form factor
8196 2x 4 GB DDR3 DIMM 1066 MHz VLP

EEMD 2x 8 GB DDR3 DIMM 1066 MHz VLP

EEME 2x 16 GB DDR3 DIMM 1066 MHz LP

EEMF 2x 32 GB DDR3 DIMM 1066 MHz LP

DASD/local storage option dependency on memory form factor: Because

of the design of the on-cover storage connections, clients that seek to use
SAS HDDs must use VLP DIMMs (4 GB or 8 GB).

The cover cannot close properly if LP DIMMs and SAS HDDs are configured

in the same system. However, SSDs and LP DIMMs can be used together. For

more information, see 4.8, “Storage” on page 98.

There are 16 buffered DIMM slots on the p270, as shown in Figure 4-13.

POWER7+
dual-chip
module 0

POWER7+
dual-chip
module 1

< DIMM1(P1-C1) |
M T DivM2 (P1c2) |
—  DIMM 3 (P1-C3) |
L | ™ { Diuma (Pica) |
_SMl —| DIMM5 (P1-C5) ]
| —_DIMM6 (P1-C6) |
_SMI_—| DIMM 7 (P1-C7) |
— DIMM8 (P1-C8) |

sui —  DIMM 9 (P1-C9)

— DIMM 10 (P1-C10)

| —{ DIMM 11 (P1-C11)
| ™M LMz pici2)
ey — DIMM 13 (P1-C13)
— DIMM 14 (P1-C14)

| - — DIMM 15 (P1-C15)
— DIMM 16 (P1-C16)

Figure 4-13 Memory DIMM topology
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The following memory-placement rules should be observed:
» Install DIMM fillers in unused DIMM slots to ensure proper cooling.
» Install DIMMs in pairs.

» Both DIMMs in a pair must be the same size, speed, type, and technology.

You can mix compatible DIMMs from multiple manufacturers.

» Install only supported DIMMSs, as described at this IBM ServerProven®
website:

http://www.ibm.com/servers/eserver/serverproven/compat/us/

For the p270, Table 4-8 shows the required placement of memory DIMMs,
depending on the number of DIMMs that are installed.

Table 4-8 DIMM placement - p270

é’ Processor 0 Processor 1
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2 X X

4 X X X X

6 X X X X X X

8 X X X X X X X X
10 X X X X X X X X X X
12 X X X X X X X X X X X X
14 X X X X X X X X X X X X X X
16 X X X X X X X X X X X X X X X X

Using mixed DIMM sizes

All installed memory DIMMs do not have to be the same size, but it is a preferred

practice that the following groups of DIMMs be kept the same size:

» Slois1-4

» Slots5-8

» Slots9-12
» Slots 13-16
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4.7 Active Memory Expansion

96

The optional Active Memory™ Expansion feature is a POWER7+ technology that
allows the effective maximum memory capacity to be much larger than the true
physical memory. Applicable to AIX V6.1 Technology Level 4 (TL4) or later, this
innovative compression and decompression of memory content that uses
processor cycles allows memory expansion of up to 100%.

By using this configuration, an AIX V6.1 TL4 or later partition can do more work
with the same physical amount of memory. A server also can run more partitions
and do more work with the same physical amount of memory.

Active Memory Expansion uses processor resources to compress and extract
memory contents. The trade-off of memory capacity for processor cycles can be
an excellent choice, but the degree of expansion varies, based on how
compressible the memory content is, and having adequate spare processor
capacity available for the compression and decompression. Tests in IBM
laboratories that use sample workloads showed excellent results for many
workloads in terms of memory expansion per additional processor used. Other
test workloads had more modest results.

Clients have a great deal of control over Active Memory Expansion usage. Each
AlX partition can turn on or off Active Memory Expansion. Control parameters set
the amount of expansion that is wanted in each partition to help control the
amount of processor that is used by the Active Memory Expansion function. An
IBM Public License (IPL) is required for the specific partition that is turning on or
off memory expansion. After it is turned on, monitoring capabilities in standard
AIX performance tools are available, such as, 1parstat, vmstat, topas, and
svmon.

Figure 4-14 on page 97 represents the percentage of processor that is used to
compress memory for two partitions with various profiles. The green curve
corresponds to a partition that has spare processing power capacity. The blue
curve corresponds to a partition that is constrained in processing power.

IBM Flex System p270 Compute Node Planning and Implementation Guide



% CPU 1
utilization 1 = Plenty of spare
for CPU resource available
expansion ,
. 2 = Constrained CPU
Very cost effective resource — already
< running at significant
utilization
>

Amount of memory expansion

Figure 4-14 Processor usage versus memory expansion effectiveness

Both cases show the following knee of the curve relationship for processor
resources that are required for memory expansion:

» Busy processor cores do not have resources to spare for expansion.

» The more memory expansion that is done, the more processor resources are
required.

The knee varies, depending on how compressible the memory contents are. This
situation demonstrates the need for a case-by-case study to determine whether
memory expansion can provide a positive return on investment (ROI). To help
you perform this study, a planning tool is included with AIX V6.1 TL4 SP2 or later.
You can use this planning tool to sample actual workloads and estimate how
expandable the partition memory is and how much processor resources are
needed. Any Power Compute Node model can run the planning tool.

Figure 4-15 on page 98 shows an example of the output that is returned by this
planning tool. The tool outputs various real memory and processor resource
combinations to achieve the wanted effective memory and proposes one
particular combination. In this example, the tool proposes to allocate 58% of a
processor core to benefit from 45% extra memory capacity.
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Active Memory Expansion Modeled Statistics:

Modeled Expanded Memory Size : 8.00 GB

Expansion True Memory Modeled Memory CPU Usage
Factor Modeled Size Gain Estimate
1.21 6.75 GB 1.25 GB [ 19%] 0.00
1.31 6.25 GB 1.75 GB [ 28%] 0.20
1.41 5.75 GB 2.25 GB [ 39%] 0.35
1.51 5.50 GB 2.50 GB [ 45%] .58
1.61 5.00 GB 3.00 GB [ 60%] 1.46

The recommended AME configuration for this workload is to configure the LPAR
with a memory size of 5.50 GB and to configure a memory expansion factor of
1.51. This will result in a memory expansion of 45% from the LPAR's current
memory size. With this configuration, the estimated CPU usage due to Active
Memory Expansion is approximately 0.58 physical processors, and the
estimated overall peak CPU resource required for the LPAR is 3.72 physical
processors.

Figure 4-15 Output from the AIX Active Memory Expansion planning tool

For more information, see the white paper Active Memory Expansion: Overview
and Usage Guide, which is available at this website:

http://www.ibm.com/systems/power/hardware/whitepapers/am _exp.html

Note: AME is only available for the AlX operating system.

4.8 Storage

98

The Power Systems compute nodes have an onboard SAS controller that can
manage up to two, non-hot-pluggable internal drives. It also has an optional
second SAS controller (IBM Flex System Dual VIOS Adapter) that installs in the
Expansion connector and can then split control of the drives to be one to each
controller to allow for dual VIOS support.

IBM Flex System p270 Compute Node Planning and Implementation Guide



http://www.ibm.com/systems/power/hardware/whitepapers/am_exp.html

Ordering information for the Dual VIOS Adapter is shown in Table 4-9.

Table 4-9 Dual VIOS Adapter ordering information

Feature code Description

EC2F IBM Flex System Dual VIOS Adapter

For more information about dual VIOS and partitioning, see Chapter 8,
“Virtualization” on page 333.

Both 2.5-inch HDDs and 1.8-inch SSDs are supported; however, the use of
2.5-inch drives imposes restrictions on DIMMSs that are used, as described in the
next section.

The drives attach to the cover of the server, as shown in Figure 4-16. The IBM
Flex System Dual VIOS Adapter sits below the I/O adapter that is installed in 1/0
connector 2.

Dual VIOS Adapter
(installs under 1/0
adapter 2)

Drives mounted
onthe underside
of the cover

Figure 4-16 The p270 showing the HDD locations on the top cover

4.8.1 Storage configuration impact to memory configuration

The type of local drives (2.5-inch HDDs or 1.8-inch SSDs) that are used has the
following effects on the form factor of your memory DIMMs:

» If 2.5-inch HDDs are chosen, only Very Low Profile (VLP) DIMMs can be used
because of internal space requirements (currently, 4 GB and 8 GB sizes).
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There is not enough room for the 2.5-inch drives to be used with Low Profile
(LP) DIMMs. Verify your memory requirements to make sure that it is
compatible with the local storage configuration.

» The use of 1.8-inch SSDs provides more clearance for the DIMMs and,
therefore, does not impose the same limitation. LP or VLP DIMMs can be
used with SSDs to provide all available memory options.

4.8.2 Local storage and cover options

Local storage options are shown in Table 4-10. None of the available drives are
hot-swappable. If you use local drives, you must order the appropriate cover with
connections for your drive type. The maximum number of drives that can be
installed in any Power Systems compute node is two. SSD and HDD drives
cannot be mixed.

As you see in Figure 4-16 on page 99, the local drives (HDD or SDD) are
mounted to the top cover of the system. When you are ordering your Power
Systems compute nodes, choose which cover is appropriate for your system
(SSD, HDD, or no drives).

Table 4-10 Local storage options

Feature code Description

Optional second SAS adapter, installed in expansion port

EC2F IBM Flex System Dual VIOS Adapter
2.5-inch SAS HDDs

7069 Top cover with HDD connectors for the p270
8274 300 GB 10K RPM non-hot-swap 6 Gbps SAS
8276 600 GB 10K RPM non-hot-swap 6 Gbps SAS
8311 900 GB 10K RPM non-hot-swap 6 Gbps SAS
1.8-inch SSDs

7068 Top cover with SSD connectors for the p270
8207 177 GB SATA non-hot-swap SSD

No drives

7067 Top cover with no drives
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4.8.3 Local drive connection

On covers that accommodate drives, the drives attach to an interposer that
connects to the system board when the cover is properly installed. This
connection is shown in more detail in Figure 4-17.

Figure 4-17 Connector on drive interposer card mounted to server cover

On the system board, the connection for the cover’s drive interposer is shown in
Figure 4-18.

V ~

Figure 4-18 Connection for drive interposer card mounted to the system cover
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4.8.4 RAID capabilities

Disk drives and SSDs in the Power Systems compute nodes can be used to
implement and manage various types of RAID arrays in operating systems that
are on the ServerProven list. For the compute node, you must configure the
RAID array by running smit sasdam, which starts the SAS RAID Disk Array
Manager for AlX.

Note: Internal drives that are configured with only the onboard SAS controller
can use RAID-0 and RAID-10. With the optional SAS controller installed, only
RAID-0 is possible because each controller has access to only a single drive.

The AIX Disk Array Manager is packaged with the Diagnostics utilities on the
Diagnostics CD. Run smit sasdam to configure the disk drives for use with the
SAS controller. The diagnostics CD can be downloaded in ISO file format from
this website:

http://wwwléd.software.ibm.com/webapp/set2/sas/f/diags/download/

For more information, see “Using the Disk Array Manager” in the Systems
Hardware Information Center at this website:

http://publib.boulder.ibm.com/infocenter/systems/scope/hw/index.jsp?top
ic=/p7ebj/sasusingthesasdiskarraymanager.htm

Tip: Depending on your RAID configuration, you might need to create the
array before you install the operating system in the compute node. Before you
can create a RAID array, you must reformat the drives so that the sector size
of the drives changes from 512 bytes to 520 bytes.

If you later decide to remove the drives, delete the RAID array before you
remove the drives. If you decide to delete the RAID array and reuse the drives,
you might need to reformat the drives so that the sector size of the drives
changes from 520 bytes to 512 bytes.

4.9 1/0 adapters

The networking subsystem of the IBM Flex System Enterprise Chassis is
designed to provide increased bandwidth and flexibility. The new design also
allows for more ports on the available expansion adapters, which allow for
greater flexibility and efficiency with your system’s design.
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This section includes the following topics:

| 2

»

>

>

>

4.9.1, “I/O adapter slots” on page 103

4.9.2, “PCIl hubs” on page 104

4.9.3, “Available adapters” on page 105

4.9.4, “Adapter naming convention” on page 106

4.9.5, “IBM Flex System EN2024 4-port 1Gb Ethernet Adapter” on page 106
4.9.6, “IBM Flex System EN4054 4-port 10Gb Ethernet Adapter’ on page 108

4.9.7, “IBM Flex System CN4058 8-port 10Gb Converged Adapter” on
page 110

4.9.8, “IBM Flex System EN4132 2-port 10Gb RoCE Adapter” on page 112
4.9.9, “IBM Flex System IB6132 2-port QDR InfiniBand Adapter” on page 113
4.9.10, “IBM Flex System FC3172 2-port 8Gb FC Adapter” on page 114
4.9.11, “IBM Flex System FC5052 2-port 16Gb FC Adapter” on page 116
4.9.12, “IBM Flex System FC5054 4-port 16Gb FC Adapter” on page 117

4.9.1 1/0O adapter slots

There are two I/0O adapter slots available on the p270. The I/O adapter slots on
IBM Flex System nodes are identical in shape (form factor).

There is no onboard network capability in the Power Systems compute nodes

O
al

ther than the Flexible Service Processor (FSP) NIC interface, so an Ethernet
dapter must be installed to provide network connectivity.

We describe the reference codes that are associated with the physical adapter

S

lots in “Assigning physical I/O” on page 370.

Slot 1 requirements: You must have one of the following I/O adapters
installed in slot 1 of the Power Systems compute nodes:

» EN4054 4-port 10Gb Ethernet Adapter (Feature Code #1762)
» EN2024 4-port 1Gb Ethernet Adapter (Feature Code #1763)
» IBM Flex System CN4058 8-port 10Gb Converged Adapter (#EC24)
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A typical I/O adapter is shown in Figure 4-19.

A.—— PCle
connector

Midplane

connector

Adapters share a
common size
(96.7 mm x

84.8 mm).

Guide block to
ensure proper
installation

Figure 4-19 Underside of the IBM Flex System EN2024 4-port 1Gb Ethernet Adapter

The large connector plugs into one of the I/0O adapter slots on the system board.
Also, it has its own connection to the midplane of the Enterprise Chassis. If you
are familiar with IBM BladeCenter systems, several of the expansion cards
connect directly to the midplane (such as, the CFFh adapters) and others do not
(such as, the CIOv and CFFv adapters).

4.9.2 PCl hubs

The 1/O is controlled by two P7-I0C 1/O controller hub chips. This configuration
provides additional flexibility when resources are assigned within Virtual 1/0
Server (VIOS) to specific Virtual Machine/LPARs.
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4.9.3 Available adapters

Table 4-11 shows the available I/O adapter cards for Power Systems compute
nodes.

Table 4-11 Supported I/O adapter for Power Systems compute nodes

Feature code | Description

Ethernet I/O Adapters

1763 IBM Flex System EN2024 4-port 1Gb Ethernet Adapter
1762 IBM Flex System EN4054 4-port 10Gb Ethernet Adapter
EC26 IBM Flex System EN4132 2-port 10Gb RoCE Adapter

Converged Ethernet Adapter

EC24 IBM Flex System CN4058 8-port 10Gb Converged Adapter

Fibre Channel /O Adapters

1764 IBM Flex System FC3172 2-port 8Gb FC Adapter
EC23 IBM Flex System FC5052 2-port 16Gb FC Adapter
EC2E IBM Flex System FC5054 4-port 16Gb FC Adapter

InfiniBand 1/O Adapters

1761 IBM Flex System IB6132 2-port QDR InfiniBand Adapter
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4.9.4 Adapter naming convention

Figure 4-20 shows the naming structure for the I/0O adapters.

IBM Flex System|EN2024/|4-port 1 Gb Ethernet Adapter

EN2024D

AdapterType
Blank = Standard
D = Dense

Fabric Type: Series: Vendor name where A= 01—| |-MaX|mum number
EN = Ethernet 2 for 1 Gb 02 = Broadcom, Brocade of ports
FC = Fibre Channel 3 for 8 Gb 05 = Emulex 2 = 2 ports
CN = Converged Network 4 for 10 Gb 09 = IBM 4 = 4 ports
= InfiniBand 5 for 16 Gb 13 = Mellanox 6 = 6 ports
S| = Systems Interconnect || 6 for InfiniBand & 40Gb ‘ | 17 = Qlogic [ | 8 = 8 ports

Figure 4-20 Naming structure for the I/O expansion cards

4.9.5 IBM Flex System EN2024 4-port 1Gb Ethernet Adapter

The IBM Flex System EN2024 4-port 1Gb Ethernet Adapter is a quad-port
network adapter from Broadcom that provides 1 Gbps, full duplex, Ethernet links
between a compute node and Ethernet switch modules that are installed in the
chassis. The adapter interfaces to the compute node by using the PCle bus.

Table 4-12 lists the ordering part number and feature code.

Table 4-12 Ordering part number and feature code

Feature Code Description

1763 EN2024 4-port 1Gb Ethernet Adapter

The IBM Flex System EN2024 4-port 1Gb Ethernet Adapter has the following
features:

» Dual Broadcom BCM5718 ASICs
» Connection to T000BASE-X environments by using Ethernet switches

» Compliance with US and international safety and emissions standards
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» Full-duplex (FDX) capability, enabling simultaneous transmission and
reception of data on the Ethernet local area network (LAN)

» Preboot Execution Environment (PXE) support
» Wake on LAN support

» MSI and MSI-X capabilities

» Receive Side Scaling (RSS) support

» NVRAM, a programmable, 4 MB flash module
» Host data transfer: PCle Gen 2 (one lane)

Figure 4-21 shows the IBM Flex System EN2024 4-port 1Gb Ethernet Adapter.

Figure 4-21 The EN2024 4-port 1Gb Ethernet Adapter for IBM Flex System

For more information about this adapter, see the IBM Redbooks Product Guide
at this website:

http://www.redbooks.ibm.com/abstracts/tips0845.htm1?0pen
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4.9.6 IBM Flex System EN4054 4-port 10Gb Ethernet Adapter

108

The IBM Flex System EN4054 4-port 10Gb Ethernet Adapter from Emulex
enables the installation of four 10 Gb ports of high-speed Ethernet into an IBM
Power Systems compute node. These ports connect to chassis switches or
pass-through modules, which enables connections within or external to the IBM
Flex System Enterprise Chassis.

The firmware for this four-port adapter is provided by Emulex, while the AIX
driver and AIX tool support are provided by IBM.

Table 4-13 lists the ordering part number and feature code.

Table 4-13 Ordering part number and feature code

Feature Code Description

1762 EN4054 4-port 10Gb Ethernet Adapter

The IBM Flex System EN4054 4-port 10Gb Ethernet Adapter has the following
features and specifications:

» Dual-ASIC Emulex BladeEngine 3 (BE3) controller, which allows logical
partitioning

» On-board flash memory: 16 MB for FC controller program storage

» Uses standard Emulex SLI drivers

» Interoperates with existing FC SAN infrastructures, such as, switches, arrays,
SRM tools (including Emulex utilities), and SAN practices

» Provides 10 Gb MAC features, such as, MSI-X support, jumbo frames (8 KB)
support, VLAN tagging (802.1Q, PER priority pause or priority flow control),
and advanced packet filtering

» No host operating system changes are required. NIC and HBA functionality
(including device management and utilities) are not apparent to the host
operating system
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Figure 4-22 shows the IBM Flex System EN4054 4-port 10Gb Ethernet Adapter.

Figure 4-22 The EN4054 4-port 10Gb Ethernet Adapter for IBM Flex System

Tip: To make the most use of the capabilities of the EN4054 adapter, the
following I/O modules should be upgraded to maximize the number of active
internal ports:

» For the CN4093, EN4093, EN4093R, and SI4093 I/O modules, Upgrade 1
enables all four ports of the adapter.

» For the EN2092 switch, Upgrade 1 is required to use all four ports of the
adapter.

If no upgrades are applied to the Flex System switches, only two ports per
adapter are enabled.

For more information about this adapter, see the IBM Redbooks Product Guide

at this website:
http://www.redbooks.ibm.com/abstracts/tips0868.htm1?0pen
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4.9.7 IBM Flex System CN4058 8-port 10Gb Converged Adapter

The IBM Flex System CN4058 8-port 10Gb Converged Adapter from Emulex
enables the installation of eight 10 Gb ports of high-speed Ethernet or FCoE into
an IBM Power Systems compute node. With eight ports, it makes full use of all
Ethernet switches in the IBM Flex System portfolio.

Table 4-16 lists the ordering part number and feature code.

Table 4-14 Ordering part number and feature code

Feature Code Description

EC24

IBM Flex System CN4058 8-port 10Gb Converged Adapter

The IBM Flex System CN4058 8-port 10Gb Converged Adapter has the following
features and specifications:

» Dual-ASIC controller that uses the Emulex XE201 (Lancer) design, allowing
logical partitioning

» MSI-X support

» |IBM Fabric Manager Support

» Ethernet-specific features:

IPv4/IPv6 TCP and UDP checksum offload, Large Send Offload (LSO),
Large Receive Offload, Receive Side Scaling (RSS), and TCP
Segmentation Offload (TSO)

VLAN insertion and extraction

Jumbo frames up to 9000 bytes

Priority Flow Control (PFC) for Ethernet traffic
Network boot

Interrupt coalescing

Load balancing and failover support, including Adapter Fault Tolerance
(AFT), switch fault tolerance (SFT), Adapter Load Balancing (ALB), and
link aggregation and IEEE 802.1AX

» FCoE-specific features:

Common driver for CNAs and HBAs

Total of 3,500 N_Port ID Virtualization (NPIV) interfaces
Support for FIP and FCoE Ether Types

Fabric Provided MAC Addressing (FPMA) support
2048 concurrent port logins (RPIs) per port

1024 active exchanges (XRls) per port
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Note: The CN4058 does not support iSCSI hardware offload.

Tip: To make the most use of the capabilities of the CN4058 adapter, the

following I/0O modules should be upgraded to maximize the number of active

internal ports.

» For the CN4093, EN4093, EN4093R, and SI4093 I/O modules, Upgrade 1
enables four ports per adapter and Upgrade 2 enables six ports per
adapter.

» For the EN2092, Upgrade 1 is required to use four ports of the adapter.

If no upgrades are applied to the Flex System switches, only two ports per
adapter are enabled.

Figure 4-23 shows the IBM Flex System CN4058 8-port 10Gb Converged
Adapter.

Figure 4-23 IBM Flex System CN4058 8-port 10Gb Converged Adapter

For more information about this adapter, see the IBM Redbooks Product Guide
that is available at this website:

http://www.redbooks.ibm.com/abstracts/tips0909.htm1?0pen
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4.9.8 IBM Flex System EN4132 2-port 10Gb RoCE Adapter

The IBM Flex System EN4132 2-port 10Gb ROCE adapter provides
high-bandwidth RDMA over Converged Ethernet (RoCE) for low latency
application requirements. Applications, such as, clustered DB2® and high
frequency trading applications, can achieve significant throughput and latency
improvements, which results in faster access and real-time response.

By using Data Center Bridging (DCB) capabilities, RoCE provides efficient
low-latency RDMA services over Layer 2 Ethernet.

The IBM Flex System EN4132 2-port 10Gb RoCE Adapter has the following
features and specifications:

» Based on Mellanox Connect-X2 technology with a single ASIC
CPU offload of transport operations

Core-Direct and GPU Direct application offload

End-to-end QoS and congestion control

Hardware-based I/O virtualization

Ethernet encapsulation

vVvyyvyyvyy

Figure 4-24 shows the IBM Flex System EN4132 2-port 10Gb RoCE Adapter.

Figure 4-24 IBM Flex System EN4132 2-port 10Gb RoCE Adapter
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Note: The IBM Flex System EN4132 2-port 10 Gb RoCE Adapter is only
supported in I/O adapter slots 2, 3, and 4. This card cannot be installed in 1/0
adapter slot 1.

For more information about this adapter, see the IBM Redbooks Product Guide
that is available at this website:

http://www.redbooks.ibm.com/abstracts/tips0913.htm1?0pen

4.9.9 IBM Flex System 1B6132 2-port QDR InfiniBand Adapter

The IBM Flex System IB6132 2-port QDR InfiniBand Adapter from Mellanox
provides the highest performing and most flexible interconnect solution for
servers that are used in Enterprise Data Centers, High-Performance Computing,
and Embedded environments.

Table 4-15 lists the ordering part number and feature code.

Table 4-15 Ordering part number and feature code

Feature Code | Description

1761 IB6132 2-port QDR InfiniBand Adapter

The IBM Flex System 1B6132 2-port QDR InfiniBand Adapter has the following
features and specifications:

ConnectX2 based adapter (one ASIC)

Virtual Protocol Interconnect (VPI)

InfiniBand Architecture Specification V1.2.1 compliant
IEEE Std. 802.3 compliant

PCI Express 2.0 (1.1 compatible) through an x8 edge connector up to 5 GTps
Processor offload of transport operations
CORE-Direct application offload

GPUDirect application offload

Unified Extensible Firmware Interface (UEFI)

Wake on LAN (Wol)

RDMA over Converged Ethernet (RoCE)

End-to-end QoS and congestion control
Hardware-based 1/O virtualization

TCP/UDP/IP stateless offload

RoHS-6 compliant

YVYVYYYVYVYVYVYVYVYVYyVYYVYYY

Figure 4-22 on page 109 shows the IBM Flex System 1B6132 2-port QDR
InfiniBand Adapter.
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For more information about this adapter, see the IBM Redbooks Product Guide
that is available at this website:

http://www.redbooks.ibm.com/abstracts/tips0890.htm1?0pen

4.9.10 IBM Flex System FC3172 2-port 8Gb FC Adapter

The IBM Flex System FC3172 2-port 8Gb FC Adapter from QLogic enables
high-speed access for IBM Flex System Enterprise Chassis compute nodes to
connect to a Fibre Channel storage area network (SAN). This adapter is based
on proven QLogic 2532 8 Gb ASIC design and works with any of the 8 Gb or
16 Gb IBM Flex System Enterprise Chassis Fibre Channel switch modules.

Table 4-16 lists the ordering part number and feature code.

Table 4-16 Ordering part number and feature code

Feature Code

Description

1764

IBM Flex System FC3172 2-port 8Gb FC Adapter

The IBM Flex System FC3172 2-port 8Gb FC Adapter has the following features:

» Support for Fibre Channel protocol SCSI (FCP-SCSI) and Fibre Channel
Internet protocol (FCP-IP)

» Support for point-to-point fabric connection (F-port fabric login)

» Support for Fibre Channel service (classes 2 and 3)

» Configuration and boot support in UEFI
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The IBM Flex System FC3172 2-port 8Gb FC Adapter has the following
specifications:

» Bandwidth: 8 Gbps maximum at half-duplex and 16 Gbps maximum at
full-duplex per port

» Throughput: 3200 MBps (full-duplex)
» Support for FCP-SCSI and IP protocols
» Support for point-to-point fabric connections: F-Port Fabric Login

» Support for Fibre Channel Arbitrated Loop (FCAL) public loop profile: Fibre
Loop-(FL-Port)-Port Login

» Support for Fibre Channel services class 2 and 3
» Support for FCP SCSI initiator and target operation
» Support for full-duplex operation

» Copper interface AC coupled

Figure 4-26 shows the IBM Flex System FC3172 2-port 8Gb FC Adapter.
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Figure 4-26 FC3172 2-port 8 Gb FC Adapter for IBM Flex System
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For more information about this adapter, see the IBM Redbooks Product Guide
that is available at this website:

http://www.redbooks.ibm.com/abstracts/tips0867.htm1?0pen

4.9.11 IBM Flex System FC5052 2-port 16Gb FC Adapter

The FC5052 2-port 16Gb FC Adapter from Emulex enables high-speed access
for IBM Flex System Enterprise Chassis compute nodes to connect to a Fibre
Channel SAN. This adapter is based on the Emulex XE201 ASIC design and
works with the FC5022 16Gb SAN Scalable switch.

The FC5052 2-port 16Gb FC Adapter has the following features and

specifications:

» Based on a single Emulex XE201 controller (ASIC)

» Auto-Negotiate to 16 Gb, 8 Gb, or 4 Gb

» KR protocol support at 16 Gb

» ECC protection of high-density RAM

» Two physical PCle functions individually configurable into two fully
independent FC ports

Figure 4-27 on page 117 shows the IBM Flex System FC5052 2-port 16Gb FC
Adapter.
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Figure 4-27 The FC5052 2-port 16Gb FC Adapter for IBM Flex System

For more information about this adapter, see the IBM Redbooks Product Guide
that is available at this website:

http://www.redbooks.ibm.com/abstracts/tips1044.htm1?0pen

4.9.12 IBM Flex System FC5054 4-port 16Gb FC Adapter

The FC5054 4-port 16Gb FC Adapter from Emulex enables high-speed access
for IBM Flex System Enterprise Chassis compute nodes to connect to a Fibre

Channel SAN. This adapter is based on the Emulex XE201 ASIC design and

works with the FC5022 16Gb SAN Scalable switch.

The FC5054 4-port 16Gb FC Adapter has the following features and
specifications:

>

>

>

Dual Emulex XE201 ASIC, which allows logical partitioning
Auto-Negotiate to 16 Gb, 8 Gb, or 4 Gb

KR protocol support at 16 Gb

ECC protection of high-density RAM
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» Four physical PCle functions individually configurable into four fully
independent FC ports

Figure 4-28 shows the IBM Flex System FC5054 4-port 16Gb FC Adapter.

Figure 4-28 FC5054 4-port 16Gb FC Adapter for IBM Flex System

For more information about this adapter, see the IBM Redbooks Product Guide
that is available at this website:

http://www.redbooks.ibm.com/abstracts/tips1044.htm1?0pen

4.10 System management

There are several advanced system management capabilities that are built into
Power Systems compute nodes. A Flexible Support Processor handles most of
the server-level system management. It has features, such as, system alerts and
Serial-over-LAN capability, that are described in this section.
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4.10.1 Flexible Support Processor

A Flexible Support Processor (FSP) provides out-of-band system management
capabilities, such as, system control, runtime error detection, configuration, and
diagnostic tests. You often do not interact with the FSP directly. Instead, you
interact by using tools, such as, FSM, CMM, the HMC, and the IVM.

The FSP provides a Serial-over-LAN (SOL) interface, which is available by using
the CMM and the console command.

4.10.2 Serial-over-LAN

The Power Systems compute nodes do not have an on-board video chip and do
not support keyboard, video, and mouse (KVM) connections. Server console
access is obtained by a SOL connection only. SOL provides a means to manage
servers remotely by using a command-line interface (CLI) over a Telnet or Secure
Shell (SSH) connection. SOL is required to manage Power Systems compute
nodes that do not have KVM support or that are managed by IVM. SOL provides
console redirection for both System Management Services (SMS) and the server
operating system. The SOL feature redirects server serial-connection data over a
LAN without requiring special cabling by routing the data by using the CMM
network interface. The SOL connection enables Power Systems compute nodes
to be managed from any remote location with network access to the CMM.

SOL offers the following advantages:

» Remote administration without KVM (headless servers)

» Reduced cabling and no requirement for a serial concentrator

» Standard Telnet/SSH interface, which eliminates the requirement for special
client software

The CMM CLI provides access to the text-console command prompt on each
server through a SOL connection, which enables the Power Systems compute
nodes to be managed from a remote location.

4.11 IBM EnergyScale

IBM EnergyScale technology provides functions that help you to understand and
dynamically optimize the processor performance versus processor power and
system workload, and to control IBM Power Systems power and cooling usage.
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The IBM Flex System CMM uses EnergyScale technology, which enables
advanced energy management features to conserve power and improve energy
efficiency.

Intelligent energy optimization capabilities enable the POWER?7+ processor to
operate at a higher clock frequency for increased performance and performance
per watt, or reduce frequency to save energy. This feature is called Turbo-Mode
and is a no-charge capability of the IBM Flex System p270 Compute Node.

4.11.1 IBM EnergyScale technology

This section describes the design features and the hardware and software
requirements of IBM EnergyScale.
IBM EnergyScale consists of the following elements:

» A built-in EnergyScale device, which is known as the Thermal Power
Management Device (TPMD)

This micro controller runs real-time firmware whose sole purpose is to
manage system energy.

The TPMD monitors the processor modules, memory, environmental
temperature, and fan speed. This information is passed back to the CMM to
react to environmental conditions.

» Power executive software on the IBM Flex System CMM.

IBM EnergyScale functions include the following elements:
» Energy trending

EnergyScale provides the continuous collection of real-time server energy
consumption data. This function enables administrators to predict power
consumption across their infrastructure and to react to business and
processing needs. For example, administrators might use such information to
predict data center energy consumption at various times of the day, week, or
month.

» Thermal reporting

The CMM displays measured ambient temperature and calculated exhaust
heat index temperature. This information helps identify data center hot spots
that require attention.

» Soft power capping

Soft power capping extends the allowed energy capping range further,
beyond a region that can be guaranteed in all configurations and conditions.
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When an energy management goal is to meet a particular consumption limit,
soft power capping is the mechanism to use.

Processor core nap

The IBM POWER7+ processor uses a low-power mode called nap that stops
processor execution when there is no work to be done by that processor core.
The latency of exiting nap falls within a partition dispatch (context switch),
such that the IBM POWER Hypervisor™ uses it as a general purpose idle
state. When the operating system detects that a processor thread is idle, it
yields control of a hardware thread to the POWER Hypervisor. The POWER
Hypervisor immediately puts the thread into nap mode. Nap mode allows the
hardware to clock-off most of the circuits inside the processor core. Reducing
active energy consumption by turning off the clocks allows the temperature to
fall, which further reduces leakage (static) power of the circuits that causes a
cumulative effect. Unlicensed cores are kept in core nap mode until they are
licensed, and they return to core nap mode when unlicensed again.

Processor core sleep mode

To save even more energy, the POWER7+ processor has a lower power mode
that is referred to as sleep. Before a core and its associated private L2 cache
enter sleep mode, the cache is flushed, transition look-aside buffers (TLB) are
invalidated, and the hardware clock is turned off in the core and the cache.
Voltage is reduced to minimize leakage current. Processor cores that are
inactive in the system (such as license deactivated cores) are kept in sleep
mode. Sleep mode saves about 80% power consumption in the processor
core and its associated private L2 cache.

Processor chip winkle mode

The most amount of energy can be saved when a whole POWER7+ chipset
enters the winkle mode. In this mode, the entire chiplet is turned off, including
the L3 cache. This can save more than 95% power consumption.

Processor folding

Processor folding is a consolidation technique that dynamically adjusts (over
the short term) the number of processors available for dispatch to match the
number of processors demanded by the workload. As the workload increases,
the number of processors made available increases. As the workload
decreases, the number of processors made available decreases. This
dynamic reallocation of processor cores to task execution optimizes energy
efficiency of the entire system as unused processors remain in low-power idle
states longer.
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4.11.2 Power Capping and Power Saving options and capabilities

The IBM Flex System p270 Compute Node supports Power Capping and Power
Saving options that can be enabled via the IBM Flex System CMM.

Power Capping enables a maximum power limit to be set for the entire Compute
Node. This can be used in situations where power capping is required to
guarantee maximum power draw and, therefore, can be used to free up power
capability to other Compute Nodes in the Flex System chassis. Power Capping
affects CPU and memory frequency.

Power Capping options can be found in the CMM GUI by clicking Chassis
Management — Compute Nodes and then clicking the node to show the
Compute Node properties. Select the Power tab next.

Figure 4-29 shows the Power Capping Option for Compute Nodes.

Power Capping Options

Enable power capping
1095 Maxirnurn Power Limit (range 400-1095, guaranteed range 775-1095) T

t Setting the Maxirurn Power Limit value lower than its Maximumn Allocated Power (10954 frees up power for reallocation
within the power dornain.

Note: Reconfiguration of the Maxirmurm Power Limit value may be required in order to ensure that the power dlocated for the
node is not greater than the maximurm power lirmit allowed, Therefore when dizabling DPS mode ensure the node's
configured Maximum Power Limit is not greater than the maximum power limit for the DPS disabled range.

Save | Note: The compute node must be powered on before you can set the above values.

Figure 4-29 Power Capping Options for Compute Nodes

The following Power Saving options are available for Compute Nodes via the
CMM on the same Power tab as Power Capping:

» No Power Savings
Indicates that there is no power saving policy set.
» Static Low Power Saver

Static Low Power Saver mode lowers the processor frequency and voltage on
a fixed amount, which reduces the energy consumption of the Compute Node
while still delivering predictable performance. This percentage is
predetermined to be within a safe operating limit and is not user-configurable.
The Compute Node is designed for a fixed frequency drop of almost 50%
down from the nominal frequency (the actual value depends on the type and
configuration).
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Static Low Power mode is not supported during boot or reboot, although it is a
persistent condition that is sustained after the boot when the system starts
running instructions.

» Dynamic Power Saver (DPS)

DPS mode varies processor frequency and voltage based on the usage of the
POWER7+ processors. Processor frequency and usage are inversely
proportional for most workloads, which implies that as the frequency of a
processor increases, its usage decreases, given a constant workload. DPS
mode makes the most of this relationship to detect opportunities to save
power that are based on measured real-time system usage.

When a system is idle, the system firmware lowers the frequency and voltage
to power energy saver mode values. When fully used, the maximum
frequency varies, depending on whether the user favors power savings or
system performance.

DPS mode features the following possible settings:
» Favor Power over Performance

If an administrator prefers energy savings and a system is fully used, the
system is designed to reduce the maximum frequency to approximately 95%
of nominal values.

» Favor Performance over Power

If an administrator prefers performance over energy consumption, the
maximum frequency can be increased to up to approximately 110% of the
nominal frequency to give extra performance.

Note: The maximum frequency in DPS Favor Performance mode comes into
effect when the system approaches full usage at the nominal clock speed. To
get a higher frequency independent of the usage of the system, a processor
option with a higher clock speed should be ordered.

The key is that the system must be at a high usage before the additional
speed increase is delivered, which generally is in a situation where there is
already a high demand for processor resource or there is an increased
response time because of a lack of processor resource.

System firmware continuously monitors the performance and usage of every
processor core that belongs to the Compute Node. Based on this usage and
performance data, the firmware dynamically adjusts the processor frequency and
voltage, which reacts within milliseconds to adjust workload performance and
deliver power savings when the partition is under used.
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The maximum achievable clock speed in this situation can vary because of
factors, such as, available power to the compute node and cooling capability in
the chassis. If DPS infringes upon power or cooling capability to the compute
node, clock speed is dynamically throttled back to stay within the confines of
such capabilities.

DPS mode is mutually exclusive with Static Low Power mode. Only one of these
modes can be enabled at a time.

4.11.3 Energy consumption estimation

An estimation of the energy consumption for a certain configuration can be
calculated by using the IBM Power Configuration for Flex system tool, which is
available at this website:

http://ibm.com/systems/bladecenter/resources/powerconfig.html

In this tool, select the type and model for the system, enter several details of the
configuration, and a wanted CPU usage result. The tool shows the estimated
energy consumption, the waste heat at idle, the wanted usage and the full usage.

4.12 Anchor card

As shown in Figure 4-30 on page 125, the anchor card (also known as a
management card in the product publication), contains the smart vital product
data chip that stores system-specific information. The pluggable anchor card
provides a means for this information to be transferable from a faulty system
board to the replacement system board. Before the service processor knows
what system it is on, it reads the smart vital product data chip to obtain system
information.
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Figure 4-30 Anchor card

The vital product data chip includes information, such as, machine type, model,

and serial number.

4.13 External USB device support

Use this information to determine which USB devices are supported for use with

the p270 Compute Node.

4.13.1 Supported IBM USB devices

Table 4-17 shows the IBM USB devices that are supported for direct attach to
Power Systems compute nodes.

Table 4-17 IBM USB devices supported for direct attach to Power Systems compute nodes

Feature | Description AlX and | Linux | VIOS clients: VIOS clients:
code VIOS AlIX and Linux | IBMi

1104 RDX USB external dock YesP Yes NoP No

EU04 RDX USB external dock Yes?:P Yes NoP No

1106 160 GB RDX removable disk drive | Yes®® [ Yes NoP No

1107 500 GB RDX removable disk drive | Yes®P | Yes NoP No

EUO1 1 TB RDX removable disk drive Yes?P | Yes NoP No

EU08 320 GB RDX removable disk drive Yes?:P Yes NoP No
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Feature | Description AlX and | Linux | VIOS clients: VIOS clients:
code VIOS AlIX and Linux | IBM i
EU15 1.5 TB RDX removable disk drive Yes?:P Yes NoP No

a. The AIX operating system supports the mksysb (system backup and restore) operations by using
any of the USB removable media types. The AIX operating system does not support the use of a
USB device as a target for an AIX operating system installation. The AIX operating system and
VIOS only support writing to DVD-RAM media, but can read all optical media formats through the
read interface of the device driver.

b. Only USB tape drives and USB DVD-RAM drives can be virtual devices in a client partition. For all
other USB devices, the USB controller must be assigned to a partition for the partition to have
access to the USB device.

Table 4-18 lists the IBM USB devices that are supported for use in the IBM 7226
Multimedia Storage Enclosure Model 1U3 (7226-1U3).

Table 4-18 Supported USB devices for the IBM 7226 Multimedia Storage Enclosure Model 1U3 (7226-1U3)

Feature | Description AlX and | Linux | VIOS clients: VIOS clients:
code VIOS AlIX and Linux | IBM i

1103 RDX USB internal dock Yes?P Yes NoP No

EU03 RDX USB internal dock Yes®® | Yes NoP No

EU16 DAT160 USB tape drive Yes? Yes YesP Yes

5762 SATA Slimline USB DVD-RAM drive | Yes? Yes YesP Yes

5757 IDE Slimline USB DVD-RAM drive Yes? Yes YesP Yes

a. The AIX operating system supports the mksysb (system backup/restore) operations by using any of
the USB removable media types. The AIX operating system does not support using a USB device
as a target for an AlX operating system installation. The AIX operating system and VIOS only
support writing to DVD-RAM media, but can read all optical media formats through the read
interface of the device driver.

b. Only USB tape drives and USB DVD-RAM drives can be virtual devices in a client partition. For all
other USB devices, the USB controller must be assigned to a partition for the partition to have
access to the USB device.
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4.13.2 Supported non-IBM USB devices

Table 4-19 lists the non-IBM USB device types can attach to the Power Systems
compute nodes. Due to the large number of manufacturers of these devices, not
every device can be guaranteed support.

External power: Non-IBM USB DVD-RAM, tape, and RDX drives must use an external
power supply.

Table 4-19 Non-IBM USB devices that can attach to the Power Systems compute nodes

Description AlX and | Linux | VIOS clients: VIOS clients:
VIOS AIX and Linux | IBM i

USB flash drive Yes?PC | Yes NoP No

USB DVD-RAM drive with non-USB power source | Yes? Yes YesP Yes

USB tape drive with non-USB power source Yes? Yes YesP No

USB RDX device with non-USB power source Yes2:b Yes NoP No

a. The AlX operating system supports the mksysb (system backup and restore) operations by using any
of the USB removable media types. The AIX operating system does not support the use of a USB
device as a target for an AlX operating system installation. The AIX operating system and VIOS only
support writing to DVD-RAM media, but can read all optical media formats through the read interface
of the device driver.

b. Only USB tape drives and USB DVD-RAM drives can be virtual devices in a client partition. For all
other USB devices, the USB controller must be assigned to a partition for the partition to have access
to the USB device.

c. Boot from a USB flash drive can only be used for AlX stand-alone diagnostics or mksysb (system
restore). Booting or installing AIX based media from a USB flash drive is not supported.

4.14 Operating system support

The p270 is designed to run AlX, VIOS, IBM i, and Linux.

For more information about the supported operating systems, see 5.1.2,
“Software planning” on page 132.
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4.15 Warranty and maintenance agreements

The Power Systems compute nodes have a three-year limited on-site warranty.
Upgrades to the base warranty are available. An upgraded warranty provides a
faster response time for repairs, on-site repairs for most work, and after-hours
and weekend repairs.

For more information about warranty options and our terms and conditions, see
this website:

http://www.ibm.com/support/warranties/

4.16 Software support and remote technical support

IBM offers technical assistance to help solve software-related challenges. Our
team assists with configuration, how-to questions, and setup of your servers. For
more information about these options, see this website:

http://ibm.com/services/us/en/it-services/tech-support-and-maintenance-
services.html
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Planning

In this chapter, we describe the steps that you should take before you order and
install Power Systems compute nodes as part of an IBM Flex System solution.

This chapter includes the following topics:

5.1, “Planning your system: An overview” on page 130
5.2, “Network connectivity” on page 136

5.3, “SAN connectivity” on page 139

5.4, “Converged networking” on page 141

5.5, “Configuring redundancy” on page 141

5.6, “Dual VIOS” on page 149

5.7, “Power planning” on page 152

5.8, “Cooling” on page 157

5.9, “Planning for virtualization” on page 159
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5.1 Planning your system: An overview

One of the initial tasks for your team is to plan for the successful implementation
of your Power Systems compute node. This planning includes ensuring that the
primary reasons for acquiring the server are effectively planned for. Consider the
overall uses for the server, the planned growth of your applications, and the
operating systems in your environment. Correct planning for these issues
ensures that the server meets the needs of your organization.

This section includes the following topics:

» 5.1.1, “Hardware planning” on page 130
» 5.1.2, “Software planning” on page 132

5.1.1 Hardware planning

The following important topics should be considered during your planning
activities:

» Network connectivity

On Power Systems compute nodes, several models of expansion cards are
available (as described in 4.9, “I/O adapters” on page 102). Make sure that
you choose the correct expansion cards for your environment and chassis
switches to avoid compatibility issues or performance constraints. Consider
network resilience, overall throughput, and ToR compatibility in the decision
process for what model chassis switches are required and any associated
license upgrades of them.

» Fibre Channel and storage area network (SAN) connectivity

The same considerations that are described for the network connectivity
decision process also apply to Fibre Channel and SAN connectivity.

» Hard disk drives (HDDs) and solid-state drives (SSDs)

If you choose to use your Power Systems compute node with internal disks,
your memory choices can be affected. SAS and SATA HDD options are
available, and SSDs. Very Low Profile (VLP) memory DIMMs are required if
HDDs are chosen (as described in 4.8, “Storage” on page 98). If Low Profile
(LP) memory options are chosen, only SSDs can be used for internal storage.
Choosing the disk type that best suits your needs involves evaluating the size,
speed, and price of the options.
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» Memory

Your Power Systems compute node supports various memory configurations.
The memory configuration can be dependent on certain configurations of
internal disks that are installed, as described “Hard disk drives (HDDs) and
solid-state drives (SSDs)” on page 130). Mixing both types of memory is not
recommended. Active memory expansion (AME) is available on POWER7+,
as is Active Memory Sharing (AMS) when PowerVM Enterprise Edition is
used. For more information about AMS, see IBM PowerVM Virtualization
Introduction and Configuration, SG24-7940, and IBM PowerVM Virtualization
Managing and Monitoring, SG24-7590.

» Processor

Several processor options are available for the IBM Flex System p270
Compute Node (as described in 4.5.1, “Processor options” on page 82).
Evaluate the processor quantity and speed options to determine what
processor configuration most closely matches your needs. IBM provides
measurements for each operating system, Relative Performance (rperf) for
AlX, and spec_int2006 for SLES Linux on Power Compute Nodes that can be
used to compare the relative performance of Power Systems in absolute
values. The charts can be found at this website:

http://www.ibm.com/systems/power/hardware/reports/system perf.htm]

IBM i Commercial Processing Workload (CPW) performance metrics charts
can be found at this website:

http://www-03.ibm.com/systems/power/software/i/management/performanc
e/resources.htm]

» Optical media

The IBM Flex System Enterprise Chassis and the Enterprise Chassis do not
provide CD-ROM or DVD-ROM devices as the BladeCenter chassis do. If you
require a local optical drive, use an external USB drive. Ensure that any
optical device is low-power usage or has its own external power source
because the USB port might not provide sufficient power for all devices.

» Interoperability

For interoperability of Flex System components see the Flex System
Interoperability Guide, which can be found at this website:

http://www.redbooks.ibm.com/fsig
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5.1.2 Software planning

132

Determine the primary uses for your Power Systems compute node and how it is
set up. Will you be using full system partition, or a virtualized environment that
includes virtual servers (formerly named logical partitions, LPARs) and workload
partitions (WPARs)?

Operating system support

The IBM POWER7+ processor-based systems support the following families of
operating systems:

» AIX
» IBMi
» Linux

In addition, the Virtual I/O Server (VIOS) can be installed in special virtual
servers that provide support to the other operating systems for using features,
such as, virtualized 1/O devices, PowerVM Live Partition Mobility (LPM), or
PowerVM Active Memory Sharing.

For more information about LPM, see PowerVM Live Partition Mobility,
SG24-7460, which is available at this website:

http://www.redbooks.ibm.com/abstracts/sg247460.htm]

For more information about AMS, see PowerVM Virtualization Active Memory
Sharing, redp4470, which is available at this website:

http://www.redbooks.ibm.com/abstracts/redp4470.htm]

For general information about software that is available on IBM Power Systems
servers, see the IBM Power Systems Software™ website at:

http://www.ibm.com/systems/power/software/

The p270 supports the following operating systems and versions.

Virtual I/O Server
The supported versions are Virtual 1/0 Server 2.2.2.3, or later.

IBM regularly updates the Virtual /0O Server code. For more information about
the latest update, see the Virtual I/O Server website at:

http://www-304.1bm.com/support/customercare/sas/f/vios/home.html
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AIX V6.1

The supported version is AIX V6.1 with the 6100-08 Technology Level with
Service Pack 3 or later.

For more information about AIX V6.1 maintenance and support, see the Fix
Central website at:

http://www.ibm.com/eserver/support/fixes/fixcentral/main/pseries/aix

AlIX V7.1

The supported version is AIX V7.1 with the 7100-02 Technology Level with
Service Pack 3.

For more information about AIX V7.1 maintenance and support, see the Fix
Central website at:

http://www.ibm.com/eserver/support/fixes/fixcentral/main/pseries/aix

IBM i
The supported versions are:

» |IBMi 6.1 with i 6.1.1-K machine code, or later
» IBMi7.1 TR6, or later

Virtual I/O Server is required to install IBM i in a Virtual Server on IBM Flex
System p270 Compute Node because all I/O must be virtualized.

Linux

Linux is an open source operating system that runs on numerous platforms from
embedded systems to mainframe computers. It provides a UNIX like
implementation in many computer architectures.

At the time of this writing, the following versions of Linux on POWER7+ processor
technology-based servers are supported:

» SUSE Linux Enterprise Server 11 Service Pack 2 for POWER or later, with
current maintenance updates available from Novell to enable all planned
functionality

» Red Hat Enterprise Linux 6.4 for POWER, or later

Linux operating system licenses are ordered separately from the hardware. You
can obtain Linux operating system licenses from IBM to be included with your
POWER7+ processor technology-based servers, or from other Linux distributors.
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Important: For systems ordered with the Linux operating system, IBM ships
the most current version that is available from the distributor. If you require
another version than the one shipped by IBM, you must obtain it by
downloading it from the Linux distributor's website. Information concerning
access to a distributor’s website is on the product registration card that is
delivered to you as part of your Linux operating system order.

For more information about the features and external devices that are supported
by Linux, see this website:

http://www.ibm.com/systems/p/os/Tinux/

For more information about SUSE Linux Enterprise Server, see this website:
http://www.novell.com/products/server
For more information about Red Hat Enterprise Linux Advanced Servers, see
this website:
http://www.redhat.com/rhel/features
Important: Be sure to update your system with the latest Linux on Power
service and productivity tools from the IBM website at:
http://wwwld.software.ibm.com/webapp/set2/sas/f/lopdiags/home.htm]

Full system partition planning
In the full system partition installation, you have several AlX version options, as
described in “Operating system support” on page 132.

When you install AIX V6.1 TL8 and AIX V7.1 TL2, you can virtualize through
WPARS, as described in 10.2, “Installing AIX” on page 491. (Older versions of
AIX 5L 5.3 on lower TL levels can run WPARS within a Virtual Server that is
running AIX V7.)

For more information about WPARs prerequisites, see this website:

http://www-03.1ibm.com/systems/power/software/aix/sysmgmt/wpar/v53 prere
q.html

Linux installations also are supported on the Power Systems compute node.
Supported versions are listed in “Operating system support” on page 132.

Note: Full System partitions are not supported for IBM i because of the
requirement for 1/0 to be virtualized.
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Important: Methods for installing these operating systems are described in
Chapter 9, “Operating system installation methods” on page 437.

Virtualized environment planning

If you decide to implement a virtualized environment, you can create AlIX and
Linux partitions on the Power Systems compute node with or without a VIOS. If
you choose not to use VIOS, the number of virtual servers is limited by the
number of expansion cards in the Power Systems compute node. If you choose
to use VIOS, you can virtualize the limited number of expansion cards to create
client virtual servers. (You must use VIOS 2.2.2.3 or later.)

One of the following management consoles is required to attach to your Power
Systems compute node Flexible Service Processor (FSP) to create virtual
servers and perform virtualization:

» IBM Flex System Manager
» IBM Hardware Management Console (V7R7.7.0.2 or greater)
» Integrated Virtualization Manager (IVM)

For more information about management console options, see Chapter 7, “Power
node management” on page 183.

Important: PowerVVM provides several types of licensing, called editions. Only
Standard and Enterprise Editions are supported for Power Systems compute
nodes. Be sure to evaluate the options that are available in each of those
editions and purchase the correct license for what you are implementing.

If you plan to use advanced features, such as, Live Partition Mobility or Active
Memory Sharing, the Enterprise Edition is required. For more information about
these features, see this website:

http://ibm.com/systems/power/software/virtualization/editions/

As described in 5.1.1, “Hardware planning” on page 130, rperf reports can be
used to check processor values and equivalences.

Implementing a dual VIOS solution is the best way to achieve a high availability
(HA) environment. This environment allows for maintenance on one VIOS
without disrupting the clients, and avoids depending on just one VIOS to do all of
the work functions. For more information about implementing a dual VIOS
solution, see 5.6, “Dual VIOS” on page 149.
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Note: If you want a dual VIOS environment, external disk access is required
for one VIOS or the ETE connected IBM Flex System Dual VIOS Adapter is
required to allow diverse SAS controllers for the two internal disks.

5.2 Network connectivity

Network connectivity in Power Systems compute nodes is provided by the 1/0
adapters that are installed in the nodes. The adapters are functionally similar to
the CFFh cards that are used in BladeCenter servers.

The Ethernet adapters that are currently supported by compute nodes are listed
in Table 5-1. For more information about the supported expansion cards, see 4.9,
“I/O adapters” on page 102.

Table 5-1 Supported Ethernet adapters

Feature Code Supported Ethernet adapters

Ethernet I/O Adapters

1762 IBM Flex System EN4054 4-port 10Gb Ethernet Adapter

1763 IBM Flex System EN2024 4-port 1Gb Ethernet Adapter

Converged Ethernet I/O Adapters

EC24 IBM Flex System CN4058 8-port 10Gb Converged Adapter

5.2.1 Ethernet switch module connectivity

There are various I/O modules that can be used to provide network connectivity.
These modules include Ethernet switch modules that provide integrated
switching capabilities for the chassis, and pass-through modules that make
internal compute node ports available external to the chassis. The use of the
Ethernet switch modules might provide required or enhanced functions and
simplified cabling. However, in some circumstances (for example, specific
security policies or certain network requirements), it is not possible to use
integrated switching capabilities, so pass-through modules are required.

Make sure that the external interface ports of the switches that are selected are
compatible with the physical cabling used or planned to be used in your data
center. Also, make sure that the features and functions that are required in the
network are supported by the proposed switch modules such as protocol, speed,
and adapter function.
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For more information about I1/0 module configuration, see IBM PureFlex System
and IBM Flex System Products and Technology, SG24-7984.

The available Ethernet switches and pass-through modules are listed in

Table 5-2 on page 137.

Table 5-2 Available switch options for the chassis

Feature code | Description

Ethernet Pass-thru modules

3700

IBM Flex System EN4091 10Gb Ethernet Pass-thru

Ethernet Switch modules

3598 IBM Flex System EN2092 1Gb Ethernet Scalable Switch

3593 IBM Flex System Fabric EN4093R 10Gb Scalable Switch

ESW2 IBM Flex System Fabric CN4093 10Gb Converged Scalable Switch
ESWA IBM Flex System Fabric S14093 System Interconnect Module

Table 5-3 lists the common selection considerations that might be useful when
you are selecting an Ethernet switch module.

Table 5-3 Switch module selection criteria

Suitable switch module requirement EN2092 | SI4093 EN4093R | CN4093
1Gb Systems 10Gb 10Gb
Ethernet | Interconnect | Scalable | Converged
Switch Module Switch Scalable

Switch

Gigabit Ethernet to nodes Yes Yes Yes Yes

10 Gb Ethernet to nodes No Yes Yes Yes

10 Gb Ethernet uplinks Yes Yes Yes Yes

40 Gb Ethernet uplinks No Yes Yes Yes

Basic Layer 2 switching Yes Yes Yes Yes

Advanced Layer 2 switching: IEEE features (STP, | Yes No Yes Yes

QoS)

Layer 3 IPv4 switching (forwarding, routing, ACL | Yes No Yes Yes

filtering)
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Suitable switch module requirement EN2092 | SI4093 EN4093R | CN4093
1Gb Systems 10Gb 10Gb
Ethernet | Interconnect | Scalable | Converged
Switch Module Switch Scalable
Switch
Layer 3 IPv6 switching (forwarding, routing, ACL | Yes No Yes Yes
filtering)
10 Gb Ethernet CEE No Yes Yes Yes
FCoE FIP Snooping Bridge support No Yes Yes Yes
FCF support No No No Yes
Native FC port support No No No Yes
Switch stacking No No? Yes Yes
802.1Qbg Edge Virtual Bridge support No No? Yes Yes
VLAG support No No Yes Yes
Unified Fabric Port (UFP) support No No? Yes Yes
Virtual Fabric mode vNIC support No No Yes Yes
Switch independent mode vNIC support No Yes Yes Yes
SPAR support No? Yes Yes Yes
Openflow support No No Yes No
IBM VMready® Yes No Yes Yes

a. Planned support in a later release

5.2.2 Virtual LANs

Virtual LANs (VLANSs) are commonly used in the Layer 2 network to split up
groups of network users into manageable broadcast domains, create a logical
segmentation of workgroups, and enforce security policies among logical
segments. VLAN considerations include the number and types of supported
VLANSs, supported VLAN tagging protocols, and specific VLAN configuration
protocols that are implemented.

All IBM Flex System switch modules support the 802.1Q protocol for VLAN
tagging.
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Another usage of 802.1Q VLAN tagging is to divide one physical Ethernet
interface into several logical interfaces that belong to more than one VLAN. A
compute node can send and receive tagged traffic from several VLANs on the
same physical interface. This task can be done with network adapter
management software (the same used for NIC teaming). Each logical interface
appears as a separate network adapter in the operating system with its own set
of characteristics, such as, IP addresses, protocols, and services.

Having several logical interfaces can be useful in cases when an application
requires more than two separate interfaces and you do not want to dedicate a
whole physical interface to it (for example, not enough interfaces or low traffic). It
might also help to implement strict security policies for separating network traffic
by using VLANS, while having access to server resources from other VLANs
without needing to implement Layer 3 routing in the network.

To be sure that the deployed application supports logical interfaces, check the
application documentation for possible restrictions that applied to the NIC
teaming configurations, especially in the case of a clustering solutions
implementation.

For more information about Ethernet switch modules, see IBM PureFlex System
and IBM Flex System Products and Technology, SG24-7984, which is available
at this website:

http://www.redbooks.ibm.com/abstracts/sg247984.html

5.3 SAN connectivity

SAN connectivity in the Power Systems compute nodes is provided by the
expansion cards. The list of SAN Fibre Channel (FC) adapters that are currently
supported by the Power Systems compute nodes is listed in Table 5-4 on

page 140. For more information about the supported expansion cards, see 4.9,
“I/0 adapters” on page 102.

For information about Fibre Channel over Ethernet (FCoE) converged
networking, see chapter 5.4, “Converged networking” on page 141.
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Table 5-4 Supported FC adapters

Feature code Description

1764 IBM Flex System FC3172 2-port 8Gb FC Adapter
EC23 IBM Flex System FC5052 2-port 16Gb FC Adapter
EC24 IBM Flex System FC5054 4-port 16Gb FC Adapter

Fibre Channel /O modules are installed in the IBM Flex System chassis for
internal and external FC traffic. This installation can consist of SAN switch
modules that provide integrated switching capabilities or pass-through modules
that act as an FC access gateway to make internal compute node ports available
to the outside. All switch capable I/O modules can be set to Access Gateway
mode if required to act as such.

To verify compatibility with storage infrastructure, you want to connect the FC 1/0O
module to check the System Storage® Interoperation Center (SSIC), which is
available at this website:

http://ibm.com/systems/support/storage/ssic/interoperability.wss

Ensure that the external interface ports of the switches or pass-through modules
that are selected are compatible with the physical cabling types that are to be
used in your data center. Also, ensure that the features and functions that are
required in the SAN are supported by the proposed switch modules or
pass-through modules.

For more information about these modules, see Chapter 3 in IBM PureFlex
System and IBM Flex System Products and Technology, SG24-7984. The
available switch and pass-through options are listed in Table 5-5.

Table 5-5 SAN switch options for the chassis

Feature Code Description

3591 IBM Flex System FC3171 8Gb SAN Pass-thru

3595 IBM Flex System FC3171 8Gb SAN Switch

3770 IBM Flex System FC5022 16Gb SAN Scalable Switch
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5.4 Converged networking

For more information about the planning and implementation of a converged
Fibre Channel and Ethernet network that uses FCoE, see Chapter 6, “Converged
networking” on page 163.

5.5 Configuring redundancy

Your environment might require continuous access to your network services and
applications. Providing highly available network resources is a complex task that
involves the integration of multiple hardware and software components. This
availability is required for network and SAN connectivity.

5.5.1 Network redundancy

Network infrastructure availability can be achieved by implementing certain
techniques and technologies. Most of these items are widely used standards, but
several are specific to the IBM Flex System Enterprise Chassis. This section
describes the most common technologies that can be implemented in an IBM
Flex System environment to provide a highly available network infrastructure.

A typical LAN infrastructure consists of server NICs, client NICs, and network
devices, such as, Ethernet switches and the cables that connect them. The
potential failures in a network include port failures (on switches and servers),
cable failures, and network device failures.

The following guidelines should be followed to provide high availability and
redundancy:

» Avoid or minimize single points of failure; that is, provide redundancy for
network equipment and communication links. The IBM Flex System
Enterprise Chassis has the following built-in redundancy:

— Two or four ports on I/O expansion cards on each compute node

— Two separate communication paths to I/O modules through dual midplane
connections

— Two I/O module bays per dual port for device redundancy

For a sample connection topology between I/O adapters and I/O modules,
see Chapter 3 of IBM PureFlex System and IBM Flex System Products and
Technology, SG24-7984.
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Implement technologies that provide automatic failover in the case of any
failure. This implementation can be done by using certain feature protocols
that are supported by network devices with server-side software.

Consider implementing the following technologies, which can help you to
achieve a higher level of availability in an IBM Flex System network solution
(depending on your network architecture):

— Spanning Tree Protocol

— Layer 2 failover (also known as Trunk Failover)
— Virtual Link Aggregation Groups (VLAG)

— Virtual Router Redundancy Protocol (VRRP)
— Routing protocol (such as RIP or OSPF)

Redundant network topologies

The IBM Flex System Enterprise Chassis can be connected to the enterprise
network in several ways, as shown in Figure 5-1 on page 143.
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Figure 5-1 IBM Flex System redundant LAN integration topologies

Topology 1 in Figure 5-1 has each switch module in the chassis that is directly
connected to one of the enterprise switches through aggregation links by using
external ports on the switch. The specific number of external ports that are used
for link aggregation depends on your redundancy requirements, performance
considerations, and real network environments. This topology is the simplest way
to integrate IBM Flex System into an existing network, or to build a new one.

Topology 2 in Figure 5-1 has each switch module in the chassis with two direct
connections to two enterprise switches. This topology is more advanced, and it
has a higher level of redundancy, but certain specific protocols, such as,
Spanning Tree or Virtual Link Aggregation Groups must be implemented.
Otherwise, network loops and broadcast storms can cause the problems in the
network.
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Spanning Tree Protocol

Spanning Tree Protocol is a 802.1D standard protocol that is used in Layer 2
redundant network topologies. When multiple paths exist between two points on
a network, Spanning Tree Protocol or one of its enhanced variants can prevent
broadcast loops and ensure that the switch uses only the most efficient network
path. Spanning Tree Protocol is also used to enable automatic network
reconfiguration in case of failure. For example, enterprise switches 1 and 2 with
switch 1 in chassis create a loop in a Layer 2 network (see Topology 2 in

Figure 5-1 on page 143). We must use Spanning Tree Protocol in that case as a
loop prevention mechanism because a Layer 2 network cannot operate in a
loop).

Assume that the link between enterprise switch 2 and chassis switch 1 is
disabled by Spanning Tree Protocol to break a loop, so traffic is going through the
link between enterprise switch 1 and chassis switch 1. If there is a link failure,
Spanning Tree Protocol reconfigures the network and activates the previously
disabled link. The process of reconfiguration can take tenths of a second, and the
service is unavailable during this time.

Whenever possible, plan to use trunking with VLAN tagging for interswitch
connections, which can help you achieve higher performance by increasing
interswitch bandwidth. You can also achieve higher availability by providing
redundancy for links in the aggregation bundle.

STP modifications, such as, Port Fast Forwarding or Uplink Fast, might help
improve STP convergence time and the performance of the network
infrastructure. Additionally, several instances of STP might run on the same
switch simultaneously, on a per-VLAN basis (that is, each VLAN has its own copy
of STP to load-balance traffic across uplinks more efficiently).

For example, assume that a switch has two uplinks in a redundant loop topology,
and several VLANSs are implemented. If single STP is used, one of these uplinks
is disabled and the other carries traffic from all VLANs. However, if two STP
instances are running, one link is disabled for one set of VLANs while carrying
traffic from another set of VLANSs, and vice versa. Both links are active, thus
enabling more efficient use of available bandwidth.

Layer 2 failover

Depending on the configuration, each compute node can have one IP address
per each Ethernet port, or it can have one virtual NIC consisting of two or more
physical interfaces with one IP address. This configuration is known as NIC
teaming technology. From an IBM Flex System perspective, NIC teaming is
useful when you plan to implement high availability configurations with automatic
failover if there are internal or external uplink failures.
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We can use only two ports on a compute node per virtual NIC for high availability
configurations. One port is active, and the other is standby. One port (for
example, the active port) is connected to the switch in I/O bay 1, and the other
port (for example, the standby port) is to be connected to the switch in I/O bay 2.
If you plan to use an Ethernet expansion card for high availability configurations,
the same rules apply. Active and standby ports need to be connected to a switch
in separate bays.

If there is an internal port or link failure of the active NIC, the teaming driver
switches the port roles. The standby port becomes active and the active port
becomes standby. This action is done quickly (within a few seconds). After
restoring the failed link, the teaming driver can perform a failback or can do
nothing, depending on the configuration.

Review topology 1 in Figure 5-1 on page 143. Assume that NIC Teaming is on,
the compute node NIC port that is connected to switch 1 is active, and the other
node is on standby. If something goes wrong with the internal link to switch 1, the
teaming driver detects the status of NIC port failure and performs a failover. But
what happens if external connections are lost (that is, the connection from
chassis switch 1 to Enterprise Switch 1 is lost)? The answer is that nothing
happens because the internal link is still on and the teaming driver does not
detect any failure. So the network service becomes unavailable.

To address this issue, the Layer 2 Failover technique is used. Layer 2 Failover
can disable all internal ports on the switch module if there is an upstream links
failure. A disabled port means no link, so the NIC Teaming driver performs a
failover. This special feature is supported on the IBM Flex System and
BladeCenter switch modules. Thus, if Layer 2 Failover is enabled and you lose
connectivity with Enterprise Switch 1, the NIC Teaming driver performs a failover
and the service is available through Enterprise Switch 2 and chassis switch 2.

Layer 2 Failover is used with NIC active or standby teaming. Before NIC Teaming
is used, verify whether it is supported by the operating system and applications.

Important: To avoid possible issues when you replace a failed switch module,
do not use automatic failback for NIC teaming. A newly installed switch module
has no configuration data and it can cause service disruption.

Virtual Link Aggregation Groups

In many data center environments, downstream switches connect to upstream
devices, which consolidate traffic, as shown in Figure 5-2 on page 146.
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Figure 5-2 Typical switching layers with STP versus VLAG

A switch in the access layer might be connected to more than one switch in the
aggregation layer to provide network redundancy. Typically, the Spanning Tree
Protocol is used to prevent broadcast loops, which block redundant uplink paths.
This setup has the unwanted consequence of reducing the available bandwidth
between the layers by as much as 50%. In addition, STP might be slow to resolve
topology changes that occur during a link failure, which can result in considerable
MAC address flooding.

By using Virtual Link Aggregation Groups (VLAGS), the redundant uplinks remain
active and use all the available bandwidth. By using the VLAG feature, the paired
VLAG peers appear to the downstream device as a single virtual entity for
establishing a multiport trunk. The VLAG-capable switches synchronize their
logical view of the access layer port structure and internally prevent implicit
loops. The VLAG topology also responds more quickly to link failure and does not
result in unnecessary MAC address flooding.

VLAGs are also useful in multi-layer environments for both uplink and downlink
redundancy to any regular LAG-capable device, as shown in Figure 5-3 on
page 147.
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5.5.2 SAN and Fibre Channel redundancy

SAN infrastructure availability can be achieved by implementing certain
techniques and technologies. Most of them are widely used standards. This
section describes the most common technologies that can be implemented in an
IBM Flex System environment to provide high availability for SAN infrastructure.

In general, a typical SAN fabric consists of storage devices, client adapters, and
SAN devices, such as, SAN switches or gateways and the cables that connect
them. The potential failures in a SAN include port failures (both on the switches
and in storage), cable failures, and device failures.
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Consider the scenario of dual-FC, dual-SAN switch redundancy, which is
connected with storage attached through a SAN for a dual-width compute node.
In this scenario, the operating system has four paths to each storage, and the
behavior of the multipathing driver might vary, depending on the storage and
switch type. This scenario is one of the best scenarios for high availability. The
two adapters prevent an adapter fault, the two switches prevent the case of a
switch fault or firmware upgrade, and, as the SAN has two paths to each storage
device, the worst scenario is the failure of the complete storage. Figure 5-4
shows this scenario.

V7000 Storage

SAN switch FC switch
\

X FC adapter

a

Storage Area
Network

FC adapter
SAN switch J7~‘ FC switcl'/

Chassis Compute node

p

1

Figure 5-4 Dual-FC and dual-SAN switch redundancy connection

This configuration might be improved by adding multiple paths from each Fibre
Channel switch in the chassis to the external switches, which protects against a
single cable or port failure.

Another scenario for the p270 is the use of the CN4093 10Gb Converged
Scalable Switch to give the p270 the capability of retaining adapter level
hardware redundancy while still providing 10 GbE for TCP. Figure 5-5 on
page 149 shows this scenario.
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Figure 5-5 Dual-SAN switch connection with the IBM Flex System p270 Compute Node

With the CN4058 8-port 10Gb Converged Adapter, hardware redundancy is
possible in the compute node by using the capabilities of the CN4058 to carry
TCP and FCP ftraffic via a converged network. For more information about
converged networking, see Chapter 6, “Converged networking” on page 163.

5.6 Dual VIOS

Dual VIOS is supported in the Power Systems compute node. Dual VIOS can be
set up via multiple configurations, depending on the hardware that is installed in
the node.

To configure dual VIOS on a p270 compute node, you need the following
components:

» A system that is managed by an FSM or an HMC.

» Storage to host VIOS partitions that consist of one of the following
configurations:

— Two internal drives with the IBM Flex System Dual VIOS Adapter installed
in the expansion port to allow a SAS controller and a single drive to be
allocated per VIOS. Both VIOS are installed on storage internally on the
compute node.

— Two internal drives to host one VIOS, and an ASIC of CN4058 converged
adapter that is assigned to the other VIOS to host it on external-based
storage.

— Two CN4058 converged adapters with one or both ASIC allocated to each
VIOS that uses convergence to provide FC and TCP traffic on the same
adapter or ASIC. No internal drives are required with this option.
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Because the p270 supports two expansion adapters to host dual VIOS on
external-based storage cards and retain adapter-level resiliency, VIOS should be
allocated resources at an ASIC level to provide IP and FC traffic.

IBM Flex System Dual VIOS Adapter: The Dual VIOS Adapter is only
available with the p270 compute nodes and are not with the p260, p460, or
p24L compute nodes.

5.6.1 Dual VIOS on Power Systems compute nodes

One of the capabilities that is available with Power Systems compute nodes that
is managed by an FSM or an HMC is the ability to implement dual Virtual 1/0
Servers.

Note: IVM managed compute nodes cannot run more than one VIOS partition
(virtual server). The VIOS/IVM installs on partition 1; other partitions can be
created by using IVM.

With IBM Flex System Manager, the creation of partitions and the type of
operating system environment that they support can occur before any operating
system installation. The only limitation from a dual VIOS perspective is the
availability of disk and network physical resources. Physical resource assignment
to a partition is made at the level of the expansion card slot or controller slot
(physical location code). Individual ports and internal disks cannot be individually
assigned (this can be done only at the SAS controller level if the optional SAS
adapter is installed). This type of assignment is not unique to Power Systems
compute nodes and is a common practice for all Power platforms.

A dual VIOS environment setup requires the creation of the two partitions, which
are set for a VIOS environment. After the partition profiles are created with the
appropriate environment setting and physical resources that are assigned to
support independent disk and network 1/0, the VIOS operating systems then can
be installed.

When you are planning a dual VIOS environment on a computer node, your
hardware configuration requires two partitions, which require a physical Ethernet
connection and disk resources available. The following examples describe
several of the possible hardware configurations to support a dual VIOS
environment. These examples are not intended to be all-inclusive.

With the p270 Compute Node, a typical basic configuration for a VIOS is 16 GB
of memory, a single internal disk, and two cores of CPU.
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To support a dual VIOS environment, the following hardware is required as a
minimum:

» An IP-capable adapter for each VIOS partition:

— EN2024 4-port 1Gb Ethernet Adapter
— EN4054 4-port 10Gb Ethernet Adapter
— CN4058 8-port 10Gb Converged Adapter

» An FC-capable adapter for each VIOS partition:

— FC3172 2-port 8Gb FC Adapter
— FC5054 4-port 16Gb FC Adapter

» Storage to host VIOS:

— If only internal based storage is used, 2x HDD or 2x SSD and the IBM Flex
System Dual VIOS Adapter installed so one disk is assigned per VIOS.

— If internal-based storage for 1xVIOS is used, external storage via an
FC-type adapter or the CN4058 8-port 10Gb Converged Adapter that uses
FCoE addressed storage.

— Hosting both VIOS on external based storage via CN or FC-type adapters.

» Atleast one Ethernet I/O module if you are running a converged network with
a CN4058 8-port 10Gb Converged Adapter

» Atleast one Fibre Channel I/O module if the compute nodes have an FC
Adapter for storage connectivity

As described previously in this chapter, 4-port adapters (such as, the FC5054
4-port 16Gb FC Adapter) or 8-port adapters (such as, the CN4058 8-port 10Gb
Converged Adapter) can be assigned at an ASIC level. This configuration allows
50% of the adapter’s ports to be assigned to each VIOS in a dual-VIOS
environment.

While not all-inclusive, the options described here provide the basics for a dual
VIOS environment. Memory requirements for other partitions beyond the base
order amounts are not considered and must be evaluated before ordering.

Tip: Consider the memory and CPU that is required for each VIOS to drive the
hardware that is assigned to it to adequately provide network and storage
performance for all client LPARs.

When the two virtual 1/O servers are installed, the normal methods of creating a
Shared Ethernet Adapter (SEA) failover for virtual networking and redundant
paths for the client partition disks (NPIV and vSCSI) can be used.
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5.7 Power planning

When you are planning the power consumption for your Power Systems compute
node, you must consider the server estimated power consumption highs and
lows that are based on the power supply features that are installed in the chassis
and tools, such as, the IBM Power Configurator. You can use these features to
manage, measure, and monitor your energy consumption.

5.7.1 Power supply features

The peak power consumption is 626 W for the IBM Flex System p270 Compute
Node with power provided by the chassis power supplies. The maximum
measured value is the worst-case power consumption that is expected from a
fully populated server under an intensive workload. It also takes into account
component tolerance and non-ideal operating conditions. Power consumption
and heat load vary greatly by server configuration and use.

Use the IBM Systems Energy Estimator to obtain a heat output estimate that is
based on a specific configuration. The Estimator is available at this website:
http://www-912.1ibm.com/see/EnergyEstimator

5.7.2 PDU and UPS planning

Planning considerations for your IBM Flex System configuration depend on your
geographical location. Your need for power distribution units (PDUs) and
uninterruptible power supply (UPS) units varies based on the electrical power
that feeds your data center (AC or DC, 220 V or 110 V, and so on). These
specifications define the PDUs, UPS units, cables, and support you need.

For more information about planning your PDU and UPS configurations, see the

following publications:

» |IBM Flex System Power Guide, PRS440:
http://www.ibm.com/support/techdocs/atsmastr.nsf/WebIndex/PRS4401

» IBM Flex System Interoperability Guide, REDP-FSIG-00:
http://www.redbooks.ibm.com/fsig/

The chassis power system is designed for efficiency by using data center power,

and consists of three-phase, 60 A Delta 200 VAC (North America) or three-phase

32 A wye 380 - 415 VAC (international). The Chassis can also be fed from single
phase 200 - 240 VAC supplies, if required.
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Power cabling for 32A at 380-415V three-phase: International
As shown in Figure 5-6, one three-phase 32 A wye PDU (WW) can provide
power feeds for two chassis. In this case, an appropriate 3-phase power cable is
selected for the Ultra-Dense Enterprise PDU+, which then splits the phases and
supplies one phase to each of the three PSUs within each chassis. One
three-phase 32 A wye PDU can power two fully populated chassis within a rack.
A second PDU can be added for power redundancy from an alternative power
source, if the chassis is configured N+N.

Figure 5-6 shows a typical configuration with a 32 A 3-phase wye supply at
380 - 415 VAC (often termed “WW” or “International”) N+N.

IEC320 16A C19-C20
3m power cable

46M4002 1U 9
C19/3 C13 Switched and
monitored DPI PDU

l B

TG

T

40K9611 IBM DPI 32a
Cord (IEC 309 3P+N+G)

= Power
cables

Figure 5-6 Example power cabling 32 A at 380 - 415 V three-phase: international

The maximum number of Enterprise Chassis that can be installed with a 42 U
rack is four, so this configuration requires a total of four 32 A 3-phase wye feeds
into the rack to provide for a fully redundant N+N configuration.
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Power cabling for 60A at 208V 3-phase: North America

In North America, this configuration requires four 60 A 3-phase delta supplies at
200 - 208 VAC, so an optimized 3-phase configuration is shown in Figure 5-7.

IEC320 16A C19-C20 3m
power cable

46M4003 1U 9 C19/3
C13 Switched and
monitored DPI PDI

46M4003 Includes fixed
IEC60309 3P+G 60A line cord

Figure 5-7 Example power cabling 60 A at 208 V 3-phase configuration

5.7.3 Chassis power supplies

For more information about chassis power supply options and features, see 3.5,
“Power supplies” on page 63.

The number of power supplies that are required depend on the number of nodes
that are installed within a chassis and the level of redundancy that is required.
When more nodes are installed, the power supplies are installed starting at the
bottom of the chassis.

A maximum of six power supplies can be installed in the IBM Flex System
Enterprise Chassis. The power supplies are 80 PLUS Platinum-certified and are
2500 W output, which is rated at 200 VAC, with oversubscription to 3538 W
output at 200 VAC. The power supplies also contain two independently powered
40 mm cooling fans.
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The 80 PLUS performance specification is for power supplies that are used
within servers and computers. To meet the 80 PLUS standard, the power supply
must have an efficiency of 80% or greater, at 20 percent, 50 percent, and 100
percent of rated load with a Power Factor (PF) of 0.09 or greater. The standard
has several grades, such as, Bronze, Silver, Gold, and Platinum. For more
information about 80 PLUS, see this website:

http://www.80PLUS.org

5.7.4 Power limiting and capping policies

Simple power capping policies can be set to limit the amount of power that is
used by the chassis. The following policy options are available, which you can
configure with the Chassis Management Module (CMM):

» No Power Capping: The maximum input power is determined by the active
Power Redundancy policy. This is the default setting.

» Static Capping: Sets an overall chassis limit on the maximum input power. In
a situation where powering on a component could cause the limit to be
exceeded, the component cannot power on. Static capping can be set as a
percentage with the slider, number box, or a Wattage figure. If there is
insufficient power available to power on a compute node, the compute node
does not come online.

The power capping options can be set as shown in Figure 5-8.

Change Power Capping Policy

Mo Power Limiting
The maimum power limit will be determined by the active Power Redundancy policy,

Static Power Limiting
Sets an overall chassis limit on the maximum input power, When the static power limit is set, a newly inserted or discovered component
will not be given power permission and allowed to power on i its power requirement. causes the total power to exceed the static power
lirviit,
0% 20% 40% G0% 0% 100%
G797 watts (Range 5024 - 7515)
gl 90 % of max allacation

CK || Cancel

Figure 5-8 Setting power capping in the CMM
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5.7.5 Chassis power requirements

It is expected that the initial configuration (based on the IBM PureFlex System
configuration that is ordered) plus any other nodes contains the necessary
number of power supplies.

You need to know the number of power supplies that are needed to support the
number of Power Systems compute nodes in the IBM Flex System Enterprise
Chassis when a Power Systems compute node is added to an existing chassis.
In addition, you must know the relationship between the number of Power
Systems compute nodes and the number of power supplies in the chassis.

Table 5-6 shows the maximum number of Power compute nodes that can be
installed for the power supplies that are used in the chassis. The table uses the
following color-coded convention:

» Green: No restriction to the number of compute nodes installable
» Yellow: Some bays must be left empty in the chassis

Table 5-6 Maximum number of supported compute nodes for installed power supplies

2100w 2500W

Power N+1 N-+1 N+1 N+N N+1 N+1 N+1 N+N
supply N=5 N=4 N=3 N=3 N=5 N =4 N=3 N=3
configuration 6 total 5 total 4 total 6 total 6 total 5 total 4 total 6 total
p260 12 10 12 13
p270 12 9 12 12
p460 6 6 6
V7000

Note: For more information about the exact configuration for the Power

configurator (System x), see this website:

http://www.ibm.com/systems/bladecenter/resources/powerconfig.html
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5.8 Cooling

The flow of air within the Enterprise Chassis follows a front-to-back cooling path;
cool air is drawn in at the front of the chassis and warm air is exhausted to
the rear.

There are two cooling zones for the nodes: a left zone and a right zone.

The cooling is scaled up as required, based on which node bays are populated.
The number of cooling fans that are required for a number of nodes is described
further in this section.

Air is drawn in through the front node bays and the front airflow inlet apertures at
the top and bottom of the chassis.

When a node is not inserted in a bay, an airflow damper closes in the midplane,
meaning that no air is drawn in through an unpopulated bay. When a node is
inserted into a bay, the damper is opened mechanically by the insertion of the
node, which allows for cooling of the node in that bay.

5.8.1 Enterprise Chassis fan population

The fans are populated depending on nodes that are installed. To support the
base configuration and up to four standard-width nodes (or two double-wide
nodes), a chassis ships with four 80 mm fans and two 40 mm fans installed.

The minimum configuration of 80 mm fans is four, which provide cooling for up to
four standard width nodes, as shown in Figure 5-9 on page 158. This
configuration is the base configuration.
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Figure 5-9 Four 80 mm fan modules support a maximum of four standard width nodes

Six installed 80 mm fans typically support four more standard width nodes within
the chassis, to a maximum of eight, as shown in Figure 5-10.

Node Bays Cooling zone Cooling zone

Front View Rear View

Figure 5-10 Six 80 mm fan modules support a maximum of eight standard width nodes
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To cool more than eight standard width (or more than four double-wide) nodes, all
fan positions must be populated, as shown in Figure 5-11.

Node Bays

Front View

i \
i Ve 0%

Cooling zone | Cooling zone

Rear View

Figure 5-11 Eight 80 mm fan modules support 7 - 14 nodes

5.8.2 Supported environment

The p270 and the Enterprise Chassis comply with ASHRAE Class A3

specifications.

The supported operating environment includes the following specifications:

5-40°C (41 - 104 °F) at 0 - 914 m (0 - 3,000 ft)
5-28°C (41 - 82 °F) at 914 - 3,050 m (3,000 - 10,000 ft)

v

Relative humidity: 8 - 85%

vYvyy

5.9 Planning for virtualization

Maximum altitude: 3,050 m (10,000 ft)

Power Systems compute nodes provide features that are available in high-end
POWER servers (such as, virtualization) when it is connected to the IBM Flex
System Manager or an HMC. You can use virtualization to create and manage
partitions and make full use of the PowerVM virtualization features, such as, IBM

Micro-Partitioning®, Active Memory Sharing (AMS), N-Port ID Virtualization

(NP1V), and Live Partition Mobility (LPM).
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To partition your Power Systems compute node, it must be attached to the IBM
Flex System Manager, HMC, or IVM. The process that is used to connect your
Power Systems compute node to both nodes is described in 8.4, “Planning for a
virtual server environment” on page 346.

The key element for planning your partitioning is knowing the hardware that you
have in your Power Systems compute node because that hardware is the only
limit that you have for your partitions. Adding VIOS to the equation solves many
of those limitations.

5.9.1 Virtual servers without VIOS

Partitions on a Power Systems compute node without VIOS might be available
on certain configurations, as described in the following configuration examples.
You can use the IBM Flex System Manager or HMC management to configure
them:

» Sample Configuration:

One p270 Compute Node, with one EN2024 4-port 1Gb Ethernet Adapter,
48 GB of memory, internal disks, and an FC3172 2-port 8Gb FC Adapter.

In this sample, you can create the following partitions:
— Partition 1 consists of the following components:

¢ One processor
* 24 GB of memory

* Internal disks

* One port on the EN2024 4-port 1Gb Ethernet Adapter
e AlIX operating system

— Partition 2 consists of the following components:

One processor

24 GB of memory

SAN-attached disks through the FC3172 2-port 8Gb FC Adapter
One port on the EN2024 4-port 1Gb Ethernet Adapter

Linux operating system

» Sample Configuration 2:

One p270 Compute Node, with two CN4058 8-port 10Gb Converged
Adapters and 96 GB of memory.

In this sample, you can create the following partitions:
— Partition 1 consists of the following components:

¢ One processor

* 40 GB of memory

160 IBM Flex System p270 Compute Node Planning and Implementation Guide



SAN-attached disks through the CN4058 8-port 10Gb Converged
Adapter

One CN4058 8-port 10Gb Converged Adapter ASIC for networking
AlIX operating system

— Partition 2 consists of the following components:

One processor
56 GB or memory

SAN-attached disks through the CN4058 8-port 10Gb Converged
Adapter

One CN4058 8-port 10Gb Converged Adapter ASIC for networking
AlIX operating system

Important: Configurations that are shown in the following samples are not the
only configurations supported. You can use several combinations of expansion
cards and memory; the limitations are disk and network access.

5.9.2 Virtual servers with VIOS

You can use the IBM Flex System Manager or HMIC management to configure a
dual VIOS environment, as described in 5.6, “Dual VIOS” on page 149. Setting
up a VIOS environment is the key to overcoming the hardware limitations you
might have on your Power Systems compute node. This environment supports
up to 480 partitions on the p270 (20 per core).

VIOS can solve many of the hardware limitations (buses, cards, disk, and
memory) you find when you are creating partitions on your Power Systems
compute node. For more information, see Chapter 8, “Virtualization” on
page 333.

A sample configuration for a dual-VIOS environment:

» Sample Configuration 1:

One IBM Flex System p270 Compute Node with one CN4058 8-port 10Gb
Converged Adapter, one FC5054 4-port 16Gb FC Adapter, and 512 GB of
memory.

For this sample, you can create the following VIOS servers:

— VIOS Server 1 consists of the following components:

Two processor cores

16 GB of memory
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One ASIC allocated for SAN-attached disks through the CN4058 8-port
10Gb Converged Adapter

One ASIC allocated for storage through the FC5054 4-port 16Gb FC
Adapter for multipathing of storage.

One ASIC allocated for networking through a CN4058 8-port 10Gb
Converged Adapter

— VIOS Server 2 consists of the following components:

Two processor cores
16 GB of memory

One ASIC allocated for SAN-attached disks through the CN4058 8-port
10Gb Converged Adapter

One ASIC allocated for storage through the FC5054 4-port 16Gb FC
Adapter for multipathing of storage.

One ASIC allocated for networking through a CN4058 8-port 10Gb
Converged Adapter

The VIOS virtual servers should be configured for redundant access to
storage by addressing storage through both the CN4058 and FC5054
adapters.

A standard width compute node could use two CN4058 adapters, but be aware
that because of the nature of routing adapters to I/O modules via the Enterprise
Chassis midplane, this requires a compatible 1/0O module to be installed in 1/0
Module bays 2 and 4. This would give the capability of using an ASIC off each
installed CN4058 8-port 10Gb Converged Adapter and provide access to both
forms of traffic over each adapter, which gives resiliency at an adapter level to
both kinds of traffic.

Additional AIX, Linux, or IBM i client virtual servers can now be configured by
using resources from the VIO virtual servers with the assurance that the loss of a
VIOS does not result in a client losing access to storage or the network.
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Converged networking

In this chapter, we describe the fundamental information for converged
networking on Power Systems compute nodes. We also describe the basic
configuration of a converged network IBM Flex System.

This chapter includes the following topics:

» 6.1, “Introduction” on page 164
» 6.2, “Configuring an FCoE network with the CN4093” on page 172
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6.1 Introduction

Converged networking is a combination of multiple network protocols that use
disparate physical layers for transmission; for example, Fibre Channel traffic is
transmitted over a separate physical Fibre Channel network, while protocols,
such as, TCP/IP, are transmitted over Ethernet networks. Converged networking
can reduce the requirement for this disparateness in networking infrastructure,
commonly converging FCP and TCP/IP over a common Ethernet physical layer.

Fibre Channel storage area networks (SANs) are regarded as the
high-performance approach to storage networking. Storage targets, such as, disk
arrays and tape libraries, are equipped with FC ports that connect to FC
switches. Host servers are similarly equipped with Fibre Channel host bus
adapters (HBASs) that connect to the same FC switches. This means that FC SAN
fabrics are a separate and exclusive network for storage traffic. FC offers
relatively high-speed, low-latency, and (more importantly) built-in back-pressure
mechanisms to provide lossless behavior, which is critical for storage
subsystems so that data packets are not dropped during periods of network
congestion.

Until recently, transmission speeds from FC equipment were faster than that of
Ethernet where FC used speeds of 2 Gbps, 4 Gbps, 8 Gbps, and 16 Gbps.
Ethernet offered 100 Mbps or 1 Gbps. However, with improved and faster
Ethernet equipment, 10 Gbps is becoming more widely available and used for
host server connections. Higher speeds of 40 Gbps Ethernet are now available,
and a 100 Gbps standard was ratified and equipment will become common soon.
With an enhancement to Ethernet known as Data Center Bridging (DCB), this
can now perform “lossless” transmission on Ethernet-based networks, which
means that FCP can now use this physical layer and meet or exceed the speeds
that are available on traditional FC SANs.

With these advancements, momentum is growing in converged networking of FC
and traditional Ethernet data traffic. With it comes the benefits of a reduction in
complexity of managing two disparate types of networks, improved usage,
hardware consolidation, and lower cost of ownership. By using a single
infrastructure for both networks, the costs of procuring, installing, managing, and
operating the data center infrastructure can be lowered. The improved speeds
and capabilities of a lossless 10 Gbps Ethernet now offer a realistic environment
for a converged network.

This section describes how the IBM Flex System p270 Compute Node can use
the IBM Flex System CN4058 8-port 10Gb Converged Adapter with the
EN4093R 10Gb Scalable Switch or the CN4093 10Gb Converged Scalable
Switch to run converged network traffic over a single adapter type.
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Figure 6-1 shows the internal layout of the CN4058 for consideration when ports
are assigned for use on VIOS for TCP and FCP traffic. Red lines indicate
connections from ASIC 1 on the CN4058 adapter and blue lines are the
connections from ASIC 2. The dotted blue lines are reserved for future use when
switch are offered that support all 8 ports of the adapter.

CN4058 8-port 10Gb Converged Adapter

1/0 Module 1
ASIC 1 (4 ports)

INTA1
INTBA1
INTC1
INTD1

ASIC 2 (4 ports) 1/0 Module 2

Connections from ASIC 1
Connections from ASIC 2
= = = Connections from ASIC 2 (reserved for future use)

Figure 6-1 Internal layout of the CN4058 adapter connected to CN4093, EN4093R, or
514093 switch

Note: Port position INTDx is reserved for future use.

Dual VIOS note: Enabling both upgrade licenses enables all 42 internal ports,
the “A”, “B”, and “C” sets. The first ASIC connects to one “A”, one “B”, and two
“C” ports (the red lines). The second ASIC connects to one “A” and one “B”
port (the solid blue lines. The other two ports from the second ASIC are
unused (dotted blue lines).

The implication is if each ASIC is assigned to a different VIOS and both
upgrades are installed, the first VIOS has four active ports and the second
VIOS has two active ports.
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For more information about Fibre Channel over Ethernet (FCoE) that uses
high-speed Ethernet networks and recommendations, see Storage and Network
Convergence Using FCoE and iSCSI, SG24-7986, which is available at this
website:

http://www.redbooks.ibm.com/abstracts/sg247986.html

6.1.1 Fibre Channel over Ethernet

FCoE is a method of sending FC protocol traffic directly over an Ethernet
network. It relies on a new Ethernet transport with extensions that provide the
lossless transmission that the Fibre Channel - Backbone - 5 (FC-BB-5) standard
specifies for operation. This means that an Ethernet network cannot discard
frames in the presence of congestion. Such an Ethernet network is called a
lossless Ethernet in this standard. The standard also states that devices must
ensure in-order delivery of FCoE frames within the Lossless Ethernet network.

The set of extensions that are fundamental to FCoE fall under the DCB standard.
The enhancements provide a converged network that allows multiple
applications to run over a single physical infrastructure.

The following DCB standards are included:

Priority-based Flow Control 802.1Qbb (PFC)

» Enhanced Transmission Selection 802.1Qaz (ETS)

» Congestion Notification 802.1Qau (CN)

» Data Center Bridging Capabilities Exchange 802.1Qaz

v

Several terms are used to describe these DCB standards, but the term
Converged Enhanced Ethernet (CEE) is now widely accepted by IBM and several
other vendors. (The official term is Data Center Bridging.)

Figure 6-2 on page 167 shows a perspective on FCoE layering that is compared
to other storage networking technologies. The FC and FCoE layers are shown
with the other storage networking protocols and iSCSI
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Figure 6-2 Storage Network Protocol layering

In general, an FCoE network contains servers, DCB capable switches, Fibre
Channel Forwarders (FCFs) that provide FC fabric services, and storage
devices. An existing FC SAN might not be present. For example, for compute
node connectivity to an IBM Flex System V7000 Storage Node, the connection
link is by /0O module lossless Ethernet FCF switches (a connected FC SAN does

not have to be present).
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Figure 6-3 shows an example of FCoE connectivity of a compute node via the
CN4093 10Gb Converged Scalable Switch to LAN, SAN, and the IBM Flex
System V7000 Storage Node. The CN4093 10Gb Converged Scalable Switch is
providing FCF and DCB functionality.

Internal Ports

CN4093
Converged Switch

s,

CN4058
Converged
Adapter

Flex System
Compute Node

r%i

/}:\ {_J ‘_“‘_ A
Flex system V7000 { 3 (/ ) 5N SAN
Storage Node < ‘»T \m} \Ij

Figure 6-3 Compute Node with CN4058 adapter and CN4093 Converged Switch

6.1.2 FCoE protocol stack

The FCoE requirement is the use of a lossless Ethernet; for example, one that
implements DCB extensions to Ethernet.

The structure of FCoE is that the upper layers of FC are mapped onto Ethernet,
as shown in Table 6-1 on page 169. The upper layer protocols and services of
FC remain the same in an FCoE environment. For example, zoning, fabric
services, and similar functions still exist within FCoE. The difference is that the
lower layers of FC (including the physical layers) are replaced. Therefore, FC
concepts, such as, port types and lower layer initialization protocols, are also
replaced by new constructs in FCoE. Such mappings are defined by the FC-BB-5
standard.
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Table 6-1 FCoE protocol mapping

Fibre Channel protocol stack FCoE protocol stack
FC-4 FC-4
FC-3 FC-3
FC-2v FC-2v
FC-2M
FCoE entity
FC-2P
FC-1 Ethernet MAC
FC-0 Ethernet PHY

6.1.3 Converged Network Adapters

Converged Network Adapters (CNAs) are required to service multiple protocol
stacks on a single physical adapter. A connection from the CNA connects to a
lossless Ethernet switch, such as, the EN4093R 10Gb Scalable Switch or the
CN4093 10Gb Converged Scalable Switch.

The CN4093 10Gb Converged Scalable Switch supports Fibre Channel
Forwarder (FCF) services, so it can connect directly to storage devices or to
other SAN switches where physical connectivity and interoperability permits. The
EN4093R 10Gb Scalable Switch does not run FCF services, so it requires
connectivity to an upstream switch before it connects to SAN switches or FC
equipment.

For more information about FCF, see 6.1.4, “Fibre Channel Forwarders” on
page 170.

The converged adapter that is supported by the IBM Flex System p270 Compute
Node is the IBM Flex System CN4058 8-port 10Gb Converged Adapter.

Table 6-2 shows the supported IBM Flex System Switch modules that provide
connectivity for the CN4058 8-port 10Gb Converged Adapter.

Table 6-2 Switch modules supported by the CN4058 8-port 10Gb Converged Adapter

Feature code | Description

3593 IBM Flex System Fabric EN4093R 10Gb Scalable Switch

ESW2 IBM Flex System Fabric CN4093 10Gb Converged Scalable Switch
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6.1.4 Fibre Channel Forwarders

The CN4093 10Gb Converged Scalable Switch can act as an optional Fibre
Channel Forwarder (FCF). The FCF function is the FC switching element in an
FCoE fabric. It provides functions that are analogous to the functions that are
provided by an FC switch in a traditional FC Fabric. The most basic function is
the forwarding of FCoE frames that are received on one port to another port that
is based on the destination address in the encapsulated FC frame.

The FCF is also handles Fabric Login (FLOGI), Fabric Provided MAC Address
(FPMA), routing, zoning, and other FC services. As shown in Table 6-1 on

page 169, the lower layers of FC are changed in FCoE, but the upper layers are
intact. For example, the forwarding of FCoE frames between a compute node
and an IBM Flex System V7000 Storage Node are contained within the IBM Flex
System Enterprise Chassis with the CN4093 10Gb Converged Scalable Switch
providing the FCF switching functionality.

The CN4093 10Gb Converged Scalable Switch with its FCF function and FC
ports can connect to external FC SANSs. In this case, the CN4093 switch provides
a gateway device function between FCoE and FC, which transmits frames
between the two types of networks and handles the encapsulation and
de-encapsulation process.

As shown in Figure 6-3 on page 168, the V7000 Storage Node can manage
external storage controllers by using this capability to attach to FC SAN fabrics.

6.1.5 FCoE port types

170

In an FCoE network, virtual links are used across the lossless Ethernet network
in place of the physical links in the FC network. The host negotiates a connection
to the FCF device across the Ethernet network by using the FIP. The host end of
this connection is called a VN_Port. The FCF end is called the VF_Port. Two
FCFs can also negotiate an Inter-Switch Link (ISL) across the Ethernet network,
in which case the (virtual) ISL has VE_Ports at both ends.

FCoE Initialization Protocol and snooping bridges

In traditional FC networks with point-to-point links between end devices and FC
switches, the end device logs in to the fabric (FLOGI). The device exchanges
information with the switch by using well-known addresses over its direct link to
the switch. In an FCoE network, with potentially intermediate Ethernet links and
possibly switches, these login functions become more complicated. They are
handled by the FIP.
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FIP allows end devices (for example, a p260 host with a CN4058 8-port 10Gb
Converged Adapter) to discover FCFs and the VLANs with which to connect to
them. Then, FIP allows the device to establish those connections, which are the
VN_Port to VF_Port virtual links.

FIP includes the following high-level steps:

1. The end device or compute node broadcasts a FIP VLAN request to the
CN4093 and any other FCF in the Ethernet network.

2. FCFs that have VF_Ports reply with a VLAN notification frame that lists
VLANSs that the end device or compute node can use.

3. The compute node discovers the FCFs that it can log in to by broadcasting a
Discovery Solicitation frame in the discovered VLAN.

4. FCFs respond with Discover Advertisement frames. These frames contain
such information as an FCF priority and the identifier of the fabric to which the
FCF connects.

5. The end device determines which FCF it wants to connect to for fabric login
and sends a FIP Fabric Login (FLOGI) request to the FCF to log in to the
fabric.

6. The FCF replies with a FLOGI Accept frame and then the login is complete.
The VN_Port to VF_Port link is now established. The accept frame also
provides a mechanism for the FCF to indicate to the device the MAC address
to use for its VN_Port, which is the FCoE equivalent of an FCID.

These virtual links can be established over arbitrary Ethernet networks and they
must now be given security that is equivalent to the security in a point-to-point FC
network. This security is provided by having the CN4093 switch “snoop” the FIP
frames that it forwards.

By using the information that the switch sees during the FIP login sequence, the
switch can determine which devices are connected by using a virtual link. Then,
the switch dynamically creates narrowly tailored Access Control Lists (ACLs) that
permit expected FCoE traffic to be exchanged between the appropriate devices
and deny all other undesired FCoE or FIP traffic. The CN4093 FIP snooping
function allows the compute node to log in and establish the VN_Port to VF_Port
virtual link.

For more information about FIP, see the FC-BB-5 standard at this website:
http://fcoe.com/09-056v5.pdf
Note: The current FCoE standard is FC-BB-5 as agreed by the T11 technical

committee. The FC-BB-6 standard is a work-in-progress and brings more
flexibility and switch types.
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MAC addresses used by end devices

End devices, such as, the compute nodes (ENodes) use virtual MAC addresses
for their VN_Ports. The FC-BB-5 standard allows these MAC addresses to be
assigned by the FCF during FLOGI or by the ENode. MAC addresses that are
assigned by the FCFs are called Fabric Provided MAC Addresses (FPMAs).
MAC addresses that are assigned by the end devices are called Server Provided
MAC Addresses (SPMAs). The CNAs and the FCFs today implement only
FPMAs; hence, it is provided by the CN4093 or, if the EN4093 is used, it is
upstream FCF.

FCFs, fabric mode, and N_Port ID Virtualization

As described previously, an FCF is the FC switching element in an FCoE
network. One of the characteristics of an FC switching element is that it joins the
FC fabric as a domain. It gives the CN4093 the capability to switch data between
the compute node by using FCoE and an external storage controller that is
attached to the external FC SAN fabric. It also provides connectivity to external
FCoE but does not support E-port attachment to switches.

In a mixed FC-FCoE fabric, the FCF also often acts as the conversion device
between FC and FCoE. Each FCF that operates in full-fabric mode or switch
mode as an FC switch joins the existing FC fabric as a domain. If the CN4093 is
not used in this mode and it becomes a gateway device to an external FC or
FCoE SAN, N_Port ID Virtualization (NPIV) is used. Connections involving NPIV
equally apply to FCoE as they do in FC connectivity.

6.2 Configuring an FCoE network with the CN4093

In this section, we describe the implementation of FCoE connectivity for an IBM
Flex System Enterprise Chassis, the CN4093 10Gb Converged Scalable Switch,
and Power compute nodes with the CN4058 8-port 10Gb Converged Adapter
installed. There are other I/O modules that can be used with FCoE networks,
such as, the EN4093R 10Gb Scalable Switch.

Note: FCoE over LAG is supported from I/0O Module firmware 7.7 and above.
FCoE over VLAG is planned for a future release.

To configure FCoE on the CN4093 10Gb Converged Scalable Switch, it is
necessary to understand the functions of and different port types within the
switch.
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The physical ports consist of internal and external types. An example of internal
port connectivity between all components is shown in Figure 6-3 on page 168.
Internal ports on the switch module route to compute nodes or storage nodes
within the chassis via the midplane and are fixed against node bay positions. The
IBM Omni external ports on the CN4093 10Gb Converged Scalable Switch can
be cabled to external LAN or SAN network equipment, depending on whether
they are configured for Ethernet or FC mode.

Figure 6-4 shows the layout of port types on the CN4093 10Gb Converged
Scalable Switch.

2x 10 Gb ports  2x 40 Gb uplink ports 12x Omni Ports
(standard) (enabled with Upgrade 1) (6 standard, 6 with Upgrade 2)

SFP+ ports QSFP+ ports SFP+ ports Switch release handle  Management  Switch
(one each side) ports LEDs

Figure 6-4 CN4093 Scalable switch port layout

Table 6-3 shows the different types of ports on the CN4093 10Gb Converged
Scalable Switch.

Table 6-3 CN4093 10 Gb Converged Scalable Switch port types

Port type Port name/Range Description

Ethernet Ports INTA1-INTA14 (ports 1-14), | Standard 10 Gb SFP+ Ethernet ports that connect

(internal) INTB1-INTB14 (15-28) internally to the midplane and route to the node bays
INTC1-INTC14 (29-42) at the front of the chassis, which houses compute

nodes or V7000 Storage nodes.

Ethernet Ports EXT1-EXT2 (ports 43-44) Standard 10 Gb SFP+ Ethernet ports that provide
(external) external connectivity.

High-Capacity EXT3-EXT10 (ports 45-52) | 40 Gb QSFP+ Ethernet ports that can be configured

Ethernet Ports as two 40 Gb Ethernet Ports (EXT15 and EXT19), or
(external) break out as four 10 Gb Ethernet ports (EXT15-EXT18
and EXT19-EXT22).

IBM Omni Ports | EXT11-EXT22 (ports 53-64) | Hybrid 10 Gb SFP+ ports that can be configured to
(external) operate in Ethernet mode (default) or in Fibre Channel
mode to provide direct connection to Fibre Channel
switches or devices.

Chapter 6. Converged networking 173



The Omni ports are all set to Ethernet mode by default and can carry FCoE and
TCP traffic. The Omni ports can be configured to Fibre Channel mode. Then, the
ports are attached to external Fibre Channel storage controllers or servers.

The Omni ports are paired ports, so each concurrent block of two ports must be
configured to the same mode; for example, EXT11-EXT12 can be configured to
FC, while EXT13-EXT14 can be configured to Ethernet mode.

Table 6-4 lists the supported transceivers for each mode.

Note: The Omni ports in the CN4093 require different transceivers for
Ethernet mode to FC mode and operating at different speeds.

Table 6-4 Omni port mode-specific transceivers

Feature code | Supported Omni Description
port mode
EB28 10 Gb Ethernet IBM SFP+ SR Transceiver
ECB9 10 Gb Ethernet IBM SFP+ LR Transceiver
3382 10 Gb Ethernet 10 Gbase-SR SFP+ (MM-Fiber) Transceiver
3286 8/4 Gb FC IBM 8 Gb SFP+ Software Optical Transceiver

6.2.1 FCoE VLANs

Ports that are used to connect by using FCoE must be isolated into a separate
VLAN on the CN4093 10Gb Converged Scalable Switch. When defined, the
VLAN must have a VLAN number and the following components:

» Port Membership: Named ports, as described in Table 6-3 on page 173. The
VLAN must include at least one FC-defined port (paired FC Omni ports can
be in a separate FC VLAN).

» Switch Role: Full switch fabric or NPV mode.
» Default VLAN number for FCoE: 1002

The switch mode for the FCoE VLAN determines whether it has the switching
element (thus, FCF capability) or must pass all data to an external SAN switch for
FCF services (thus, NPV capability). For a compute node to connect to internal
storage devices, such as, the V7000 Storage Node, the VLAN must have FCF
enabled. Because all storage traffic remains internal to the IBM Flex System
Enterprise Chassis, it does not have to rely on any external SAN equipment for
its switching or redirection.
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Figure 6-5 shows VLAN 1002, which was created and includes external ports
EXT11 and EXT12 with internal ports INTA13 and INTA14 from the V7000
Storage Node. The storage node is in node bays 11 - 14 in the IBM Flex System
Enterprise Chassis, so INTA11-INTA14 are available for this VLAN, of which
INTA13 and INTA14 were selected. The port from the Compute Node 8 (INTA8)
also was included in the Fibre Channel VLAN.

V7000 Mode Canister 2
Compiite Mode bay 8 V7000 Mode Canister 1

{ INTAB ) ( INTA13 ) ( INTA14 )

VLAN 1002
{: EXT11 ) ( EXTI2 )

10Gb FCoE
B8Gh Fibre Channel

Extamal SAN connectivity via Omni Ports EXT11 + EXT12

Figure 6-5 FCoE VLAN 1002 configuration with internal and external members

With this VLAN created, FCoE zones can be configured to map compute node 8
to the V7000 Storage Node via internal ports INTA13 and INTA14, and to
external storage devices via EXT11 or EXT12. The connectivity between
compute node 8 and the V7000 is FCoE as the internal physical layers are
Ethernet-based.

Any connection that is outbound to external storage via EXT11 or EXT12 traffic is
de-encapsulated by using FCF as the Omni ports in this VLAN are set to Fibre
Channel. Any inbound FC traffic that is going to compute node 8 is encapsulated
into FCoE by FCF and sent to the compute node.

The CN4093 10Gb Converged Scalable Switch with this VLAN configured and
using FCF provides an example of FCoE gateway for bridging FCoE and FC
networks. It is where compute node 8 that is using FCoE connectivity can attach
to external storage, which is FC attached to the CN4093.

Chapter 6. Converged networking 175



6.2.2 Administration interface for the CN4093

The following methods can be used to access the CN4093 10Gb Converged
Scalable Switch to configure, view, or make changes:

» A Telnet/SSH connection via the Chassis Management Module

» A Telnet/SSH connection over the network via data ports (if configured) or the
external management port

» The Browser-Based Interface (BBI) over the network
» A serial connection via the serial port (mini-USB RS232 cable is required)
The Telnet/SSH connection can access two types of CLI: a text menu-based CLI

(IBMNOS), or one that is based on the International Standard CLI (ISCLI). In this
section, we use the ISCLI to display and enter commands on the CN4093.

For more information about the CN4093 10Gb Converged Scalable Switch, see
the IBM Information Center at this website:

http://publib.boulder.ibm.com/infocenter/flexsys/information/topic/com.
ibm.acc.networkdevices.doc/Io_module_compassFC.htm]

6.2.3 Configuring for Fibre Channel Forwarding

In this section, we create the VLAN as shown in Figure 6-5 on page 175. We also
create zones and permit access from Compute Node 8 to the V7000 Storage
Node that is in the first four bays of the chassis.

ISCLI commands are used in the following steps. The output is shown in
Example 6-1 on page 177:
1. Run the enable command to enter privilege mode.

2. Run the configure terminal command to enter the configuration terminal
mode.

3. Run the cee enable command to enable CEE.
4. Run the fcoe fips enable command to enable FIP.

5. Run the system port EXT11-EXT12 type fc command to set the Omni ports
EXT11 and EXT12 (ports 53 and 54) to Fibre Channel mode.

6. Create the FCoE VLAN by running the vlan 1002 command:
a. Assign ports member INTA13-INTA14,INTA8 to the FCoE VLAN.

b. Enable FCF by assigning fc mode Omni ports member EXT11-EXT12 to the
FCoE VLAN.
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These steps must be completed in the order they are listed so that the
configuration is successful. In Example 6-1, the ISCLI commands show that the
Omni ports EXT11-12 are changed from their default Ethernet mode to Fibre
Channel after the CEE and FIP snooping is enabled. The FCoE VLAN is created
and the ports are assigned to the VLAN.

Example 6-1 Configuring basic FCoE VLAN

Router>enable

Enable privilege granted.

Router#configure terminal

Enter configuration commands, one per line. End with Ctrl/Z.
Router(config)#cee enable

Router(config)#fcoe fips enable

Router(config)#system port EXT11-EXT12 type fc

Jun 20 13:31:42 fd8c:215d:178e:c0de:7699:75ff:fe70:42ef NOTICE 11dp:
LLDP TX & RX are disabled on port EXT11

Jun 20 13:31:42 fd8c:215d:178e:c0de:7699:75ff:fe70:42ef NOTICE 11dp:
LLDP TX & RX are disabled on port EXT12

Router(config)#vlan 1002

VLAN 1002 is created.

Router(config-vlan)#member INTA13-INTA14,INTA8

Port INTA8 is an UNTAGGED port and its PVID is changed from 1 to 1002
Port INTA13 is an UNTAGGED port and its PVID is changed from 1 to 1002
Port INTA14 is an UNTAGGED port and its PVID is changed from 1 to 1002
Router(config-vlan)#member EXT11-EXT12

Router(config-vlan)#

Example 6-2 uses the show vian command, which shows all ports were
successfully added to VLAN 1002 with VLAN enabled.

Example 6-2 Display VLAN and membership

VLAN Name Status MGT Ports

1 Default VLAN ena dis INTA1-INTB14 EXT1-EXT16

1002 VLAN 1002 ena dis INTA8 INTA13 INTA1l4 EXTI11
EXT12

4095 Mgmt VLAN ena ena EXTM MGT1

The next step is to enable FCF where Example 6-3 on page 178 shows the fcf
enable ISCLI command run where, on completion, FCoE connections are
established.
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Example 6-3 Enabling FCF

Router(config)#fcf enable

Router(config)#

Jun 20 17:11:03 fd8c:215d:178e:c0de:7699:75ff:fe70:42ef NOTICE fcoe:
FCOE connection between VN _PORT Oe:fc:00:01:0c:00 and FCF
74:99:75:70:41:c3 has been established.

Jun 20 17:11:08 fd8c:215d:178e:c0de:7699:75ff:fe70:42ef NOTICE fcoe:
FCOE connection between VN _PORT Oe:fc:00:01:0d:00 and FCF
74:99:75:70:41:c4 has been established.

The FCF component is complete. To verify that our configuration is correct, we
can examine the FCoE database that shows the Port Worldwide Names
(PWWN) that are to be used for zoning. Example 6-4 shows the output of the
show fcoe database ISCLI command where connections are established
between the V7000 Storage Node on ports INTA13 and INTA14 and the
Compute Node 8 in bay 8. FCoE also is configured and a connection is
established from port INTAS.

Example 6-4 Displaying the FCoE database entries

Router(config-vlan)#show fcoe database

1002 010c01 10:00:5c:78:24:52:44:43  Qe:fc:00:01:0c:01 INTAS8
1002 010d00 50:05:07:68:05:08:03:71 0e:fc:00:01:0d:00 INTA14
1002 010c00 50:05:07:68:05:08:03:70 0e:fc:00:01:0c:00 INTA13

Total number of entries = 3

We can also confirm connectivity from the V7000 Storage Node by reviewing the
System Details option from the V7000 GUI or 1sportfc via the CLI. Figure 6-6 on
page 179 shows Canister 1 of the V7000 where the 10 Gb Ethernet port is active,
which details the PWWN or WWPN in Figure 6-6 on page 179.
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Figure 6-6 Active 10 Gb adapter on Canister 1

By comparing the canister PWWN with the output from the show fcoe database
command in Example 6-4 on page 178, you can see that Canister 1 uses port

INTA13.

6.2.4 Creating zoning on CN4093 with CLI

By creating a zone with members of the host and the storage controller, the two
can connect and storage can be accessed by the operating system platform on
the compute node. The following zoning steps are the same as those steps that
are used for regular FC zoning:

1. Create the zone.

2. Create the zoneset or add the zone to the existing zoneset.

3. Activate the zoneset.
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Example 6-5 shows (from the ISCLI) creating a zone and populating it with
PWWNs from Compute Node 7 and Canister 1 of the V7000 Storage Node.
Member PWWNs in zones can be added directly or as aliases, if defined.

Example 6-5 Creating a zone and zoneset

Router(config)#zone name v7k_canl_node7_ioal
Router(config-zone)#member pwwn 50:05:07:68:05:08:30:70
Router(config-zone)#member pwwn 10:00:5c:78:24:52:44:43
Router(config-zone)#show zone
zone name v7k_canl node7 ioal
pwwn 50:05:07:68:05:08:30:70
pwwn 10:00:5c:78:24:52:44:43
Router(config-zone)#zoneset name CN4093_IOM2_20JUN13
Router(config-zoneset)#member v7k_canl_node7_ioal
Router(config-zoneset)#show zoneset
zoneset name CN4093_IOM2_20JUN13
zone name v7k_canl node7 ioal
pwwn 50:05:07:68:05:08:30:70
pwwn 10:00:5c:78:24:52:44:43

Example 6-6 shows (from the ISCLI) activating then verifying the zoneset to
ensure that the configuration is correct.

Example 6-6 Activating and verifying the zoneset

Router(config-zoneset)#zoneset activate name CN4093_IOM2_20JUN13
Router(config)#show zoneset active
Active Zoneset CN4093 IOM2 20JUN13 has 1 zones

zoneset name CN4093_IOM2 20JUN13
zone name v7k canl node7 ioal
pwwn 50:05:07:68:05:08:30:70
pwwn 10:00:5c:78:24:52:44:43

Default-Zone Deny

After this operation is successfully completed, the PWWN should be visible from
the V7000 Storage Node where a host definition can be created and storage
mapped.

It is important to remember that this entire process should be repeated for
multipathing between host connectivity and storage end points where required
for resilience, and performing similar actions on an adjacent FCoE network to
eliminate a CN4093 from being a point of failure in storage addressability. All
interfaces that are to use FCoE must be in the same VLAN.
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Figure 6-7 provides an example of a p460 compute node that is equipped with
two CN4058 8-port 10Gb Converged Adapter cards that are running a converged
network to two CN4093 10Gb Converged Scalable Switches that are installed in

the Enterprise Chassis.

f

p460 compute nod

|

VIOS1

FCS0/ENTO

FCS1/ENT1

FCS4 /ENT4

L

IOM1 CN4093

INTA1

FCS5/ENT5

| FIRC

VIOS2

FCS0/ENTO

FCS1/ENT1

FCS4 /ENT4

FCS5/ENT5

S

INTB1

G

INTA2

Y

. INTB2

ey W/
IOM2 CN4093

INTA1

INTB1

INTA2

INTB2

- Bt

LEGEND

VIOS1 FCP

VIOS1 TCP

VIOS2 FCP

VIOS2 TCP -

Figure 6-7 Dual VIOS environment in a dual-width compute node with CN4058 Converged adapters

The diagram shows each VIOS having both ASICs off a CN4058 adapter. The
diagram also shows switch resiliency to provide adapter-level resiliency per VIOS
bifurcate the secondary ASIC off each CN4058 card to each VIOS. This example
reduces the need for dedicated adapters for FC traffic or any use of FC-based

I/O modules for this node.
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In this example, each VIOS is segregating traffic protocols (TCP and FCP) to
separate physical ports on the adapters. It is possible to converge both protocols
on to each physical port but consider the management of bandwidth of each
protocol.

Priority-based Flow Control (PFC), which is part of the CEE/DCBX 802.1Qbb
standard, is enabled when cee enable is set on a switch. PFC works at a port
level and can have values assigned at a port level or global (switch) level. PFC
pauses traffic at a port level that is based on 802.1p priority values in the VLAN
tag. PFC is enabled on priority value 3 by default, which ensures lossless
behavior that is vital for FCoE.
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Power nhode management

The IBM Flex System Enterprise Chassis brings a whole new approach to
management. This approach is based on a global management appliance, the
IBM Flex System Manager (FSM), which you can use to view and manage
functions for all of your Enterprise Chassis components. These components
include the Chassis Management Module (CMM), I/O modules, computer nodes,
and storage. The FSM is standard with IBM PureFlex System configurations that
contain Power Systems compute nodes.

Traditional methods of managing Power based servers, the Hardware
Management Console (HMC), and Integrated Virtualization Manage (IVM) are
now supported and are described in this chapter. The HMC and IVM
management options are available in Build to Order (BTO) or Configure to Order
(CTO) configurations

System management at the basic chassis level uses the CMM and the native
switch managers on each I/O module.

Management of the Enterprise Chassis with the CMM and FSM provides the
most comprehensive management over the chassis and all components. Other
functions, such as, VM Control, Storage Management, Update Manager, and
operating systems monitoring and management are also included in this
combination.
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Management that uses the CMM with an HMC provides basic management of
the chassis, complete control of all PowerVM functionality, and management of
the Power based compute node. These functions are available across all Power
based compute nodes in the same chassis, with the HMC managing up to 48
Power compute nodes.

Management with a CMM and IVM provides basic management of the chassis,
and control of most of the PowerVM functionality. IVM can manage only a single
Power based compute node; therefore, each node is independently managed.

Important Note: These three methods of managing a Power based compute
node are mutually exclusive, only one platform manager type can manage a
node at a time. An FSM-managed chassis that contains Power nodes cannot
use any other platform manager to manage Power nodes in the same chassis.

This chapter includes the following topics:

7.1, “Management network” on page 185

7.2, “Chassis Management Module” on page 187

7.3, “IBM Flex System Manager” on page 191

7.4, “IBM HMC” on page 196

7.5, “IBM IVM” on page 199

7.6, “Comparing FSM, HMC, and IVM management” on page 202
7.7, “Management by using a CMM” on page 204

7.8, “Management by using FSM” on page 224

7.9, “Management by using an HMC” on page 265

7.10, “Management by using IVM” on page 299
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7.1 Management network

The IBM Flex System Enterprise Chassis is designed to provide separate
management and data networks. The management network is a private and
secure Gigabit Ethernet network that is used to perform management-related
functions throughout the chassis, including management tasks on compute
nodes, switches, and the chassis. The data network normally is used for
operating system administrative and user access, and applications.

The management network connection is externalized only through the CMM’s
network connection. The data network is externalized through the external switch
ports of the switch 1/0 modules. These switches and switch ports can be
configured by using traditional methods.

The management network is shown in Figure 7-1 on page 186 (blue lines). It
connects the CMM to the compute nodes, the switches in the I/O bays, and the
FSM. The FSM connection to the management network is through a special
Broadcom 5718-based management network adapter (Eth0). The management
networks in multiple chassis are connected through the external ports of the
CMMs in each chassis via a GbE top-of-rack switch.
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Figure 7-1 Separate management and production data networks

The yellow line in the Figure 7-1 shows the production data network. The FSM
also connects to the production network (Eth1) so that it can access the Internet
for product updates and other related information.

PureFlex System and IPv6: In a PureFlex System configuration, all
components on the management network are configured with static IPv6
addresses with the IBM prefix of fd8c:215d:178e:c0de, including eth0 on the
FSM. In addition, the eth0 FSM interface does not get an IPv4 address.
Normal access to the FSM user interface is through an IPv4 address that is
assigned to ethl.
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One of the key functions that the data network supports is discovery of operating
systems on the various network endpoints. Discovery of operating systems by

the FSM is required to support software updates on an endpoint, such as, a

compute node. You can use the FSM Checking and Updating Compute Nodes
wizard to discover operating systems as part of the initial setup.

HMC connections: The HMC must be able to communicate directly with the

Flexible Service Processor (FSP) on the compute nodes. This requirement
means the HMC must be able to reach the same IP subnet as the CMM.

7.2 Chassis Management Module

This section gives a brief overview of the CMM, as shown in Figure 7-2. Usage
information about the CMM when it is used to manage a Power based compute

node also is described in 7.7, “Management by using a CMM” on page 204.
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Figure 7-2 Chassis management module

Detailed CMM setup and overall usage information is not covered in this

document. For more information, see Implementing Systems Management of

IBM PureFlex System, SG24-8060, which is available at this website:

http://www.redbooks.ibm.com/abstracts/sg248060.htm]
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For a hardware overview of the CMM, see IBM PureFlex System and IBM Flex
System Products and Technology, SG24-7984, which is available at this website:

http://www.redbooks.ibm.com/abstracts/sg247984.html

7.2.1 CMM overview
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The CMM is a hot-swap module that provides single-chassis management and is
used to communicate with the management controller in each compute node. It
provides system monitoring, event recording, and alerts, and manages the
chassis, its devices, and the compute nodes. The chassis supports up to two
CMMs. If one CMM fails, the second CMM (if present) can detect its inactivity,
self-activate, and take control of the system without any disruption. The CMM is
central to the management of the chassis.

The CMMs are inserted in the back of the chassis, and are vertically oriented.
When you are looking at the back of the chassis, the CMM bays are on the far
right side, as shown in Figure 7-3. CMM bay 1 is the lower position and CMM 2 is
the upper position.

Figure 7-3 Chassis Management Module bays
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Through an embedded firmware stack, the CMM implements functions to
monitor, control, and provide external user interfaces to manage all chassis
resources. You can use the CMM to perform the following functions:

»

»

»

>

Define login IDs and passwords

Configure security settings, such as, data encryption and user account
security

Select recipients for alert notification of specific events

Monitor the status of the compute nodes and other components
Find chassis component information

Discover other chassis in the network and enable access to them
Control the chassis, compute nodes, and other components
Access the I/0 modules to configure them

Change the startup sequence in a compute node

Set the date and time

Use a remote console for the compute nodes

Enable multi-chassis monitoring

Set power policies and view power consumption history
Support for IBM Feature on Demand

Support for IBM Fabric Manager

The CMM automatically detects installed compute and storage nodes, and

modules in the Enterprise Chassis and stores vital product data (VPD) on them.

7.2.2 CMM user interfaces

The CMM supports a web-based graphical user interface that provides a way to
perform chassis management functions within a supported web browser. You can
also perform management functions through the CMM command-line interface
(CLI). Both the web-based and CLI interfaces are accessible through the single
RJ45 Ethernet connector on the CMM, or from any system that is connected to

the same network.

The default security setting is Secure, so HTTPS or SSH is required to connect to

the CMM.
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7.2.3 CMM default network information

By default, the CMM is configured to respond to Dynamic Host Configuration
Protocol (DHCP) first before a static IPv4 address is used. If a DHCP response is
not received within 3 minutes of the CMM Ethernet port connecting to the
network, the CMM uses the factory default IP address and subnet mask. During
this 3-minute interval, the CMM is inaccessible. The IP behavior can be changed
during the initial setup with a locally attached workstation.

A new CMM or a CMM that is reset via the “pinhole” has the following default
settings:

» |IP address: DHCP; if no response, then 192.168.70.100

» Subnet: 255.255.255.0

» User ID: USERID (all capital letters)

» Password: PASSWORD (all capital letters, with a zero instead of the letter O
and requires changing on the first use)

IBM PureFlex System defaults: For PureFlex System configurations, the
following default settings are used:

» Static IP address (DHCP off)

» |IP address: 192.168.93.100

» Subnet: 255.255.252.0

» User ID: USERID (all capital letters)

» Password: PASSWORD (all capital letters, with a zero instead of the letter
O, and requires changing on the first use)

A “pinhole” reset of a CMM in a PureFlex configuration reverts the CMM to the
non PureFlex defaults.

7.2.4 CMM requirements
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At least one CMM is required for each chassis for control and management (a
second CMM is optional but recommended for redundancy reasons).

The CMM and all service processors on compute nodes (FSP and IMMv2),
storage nodes (IMMv2), or I/O modules are required to be on the same subnet.

For more information about the CMM when it is used to manage a Power based
compute node, see 7.7, “Management by using a CMM” on page 204.
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7.3 IBM Flex System Manager

This section gives a brief overview of the IBM FSM, as shown in Figure 7-4. For
more information about the FSM when it is used to manage a Power basedPower
based compute node, see 7.8, “Management by using FSM” on page 224.

Figure 7-4 IBM Flex System Manager

Detailed FSM setup and overall usage information is not covered in this
document, but is available in Implementing Systems Management of IBM
PureFlex System, SG24-8060, which is available at this website:

http://www.redbooks.ibm.com/abstracts/sg248060.html

7.3.1 FSM overview

The FSM is a high-performance, scalable system management appliance that is
based on the IBM Flex System x240 Compute Node. FSM hardware has
Systems Management software preinstalled, and you can configure, monitor, and
manage FSM resources in up to four chassis.

The FSM looks similar to the x240 Compute Node. However, there are
differences that make these two hardware nodes not interchangeable.

From a hardware point of view, the FSM is a locked-down compute node with a
specific hardware configuration that is designed for optimal performance of the
preinstalled software stack. This hardware configuration currently includes an
eight-core 2.0 GHz processor, 32 GB of RAM, two 200 GB solid-state drives
(SSDs) in an RAID-1 configuration, and one 1 TB hard disk drive (HDD).

A management network adapter is a standard feature of the FSM and provides a
physical connection into the private management network of the chassis.
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This card is one of the features that makes the FSM unique when it is compared
to other nodes that are supported by the chassis. The management network
adapter provides a physical connection into the private management network of
the chassis so that the software stack has visibility into the data and
management networks.

The preinstallation contains a set of software components that are responsible
for performing certain management functions. These components must be
activated by using the available IBM Feature on Demand (FoD) software
entitlement licenses, and they are licensed on a per-chassis basis. You need one
license for each chassis you plan to manage.

The management node comes standard without any entitlement licenses, so you
must purchase a license to enable the required FSM functionality. There are two
versions of IBM Flex System Manager: base and advanced.

PureFlex note: In a PureFlex configuration, FSM base is included as part of
the configuration and is licensed for the total number of chassis that is
included in the original order. FSM advanced is optional in all PureFlex
configurations.

The FSM base feature set offers the following functionality:

Supports up to 16 managed chassis
Supports up to 5,000 managed elements
Auto-discovers managed elements
Provides overall health status

Monitoring and availability

Hardware management

Security management

Administration

Network management (Network Control)
Storage management (Storage Control)
Virtual machine lifecycle management (VMControl Express)

VVYVYVYVYYVYVYVYYY

The FSM advanced feature set offers all of the capabilities of the base feature set
plus the following features:

» Image management (VMControl Standard)

» Pool management (VMControl Enterprise)

FSM management software includes the following features:
» Monitoring and problem determination:

— A real-time multichassis view of hardware components with overlays for
more information.
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Automatic detection of issues in your environment through event setup
that triggers alerts and actions.

Identification of changes that might affect availability.

Server resource usage by a virtual machine or across a rack of systems.

Hardware management:

Automated discovery of physical and virtual servers and interconnections,
applications, and supported third-party networking.

Inventory of hardware components.

Chassis and hardware component views.

Hardware properties.

Component names and hardware identification numbers.
Firmware levels.

Usage rates.

Network management:

Management of network switches from various vendors.
Discovery, inventory, and status monitoring of switches.
Graphical network topology views.

Support for Keyboard, Video, and Mouse (KVM), pHyp, VMware virtual
switches, and physical switches.

VLAN configuration of switches.
Integration with server management.

Per-virtual machine network usage and performance statistics that are
provided to VMControl.

Logical views of servers and network devices that are grouped by subnet
and VLAN.

Storage management:

Discovery of physical and virtual storage devices.

Support for virtual images on local storage across multiple chassis.
Inventory of physical storage configuration.

Health status and alerts.

Storage pool configuration.

Disk sparing and redundancy management.

Virtual volume management.

Chapter 7. Power node management 193



Support for virtual volume discovery, inventory, creation, modification, and
deletion.

» Virtualization management (base feature set):

Support for VMware, Hyper-V, KVM, and IBM PowerVM.
Create virtual servers.

Edit virtual servers.

Manage virtual servers.

Relocate virtual servers.

Discover virtual server, storage, and network resources, and visualize the
physical-to-virtual relationships.

» Virtualization management (advanced feature set):

Create image repositories for storing virtual appliances and discover
existing image repositories in your environment.

Import external, standards-based virtual appliance packages into your
image repositories as virtual appliances.

Capture a running virtual server that is configured the way that you want,
complete with guest operating system, running applications, and virtual
server definition.

Import virtual appliance packages that exist in the Open Virtualization
Format (OVF) from the Internet or other external sources.

Deploy virtual appliances quickly to create virtual servers that meet the
demands of your ever-changing business needs.

Create, capture, and manage workloads.

Create server system pools, where you can consolidate your resources
and workloads into distinct and manageable groups.

Deploy virtual appliances into server system pools.

Manage server system pools, including adding hosts or more storage
space and monitoring the health of the resources and the status of the
workloads in them.

Group storage systems by using storage system pools to increase
resource usage and automation.

Manage storage system pools by adding storage, editing the storage
system pool policy, and monitoring the health of the storage resources.
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» Additional features:

— A resource-oriented chassis map provides an instant graphical view of
chassis resources, including nodes and 1/0O modules:

¢ A fly-over provides an instant view of individual server’s (node) status
and inventory.

* A chassis map provides an inventory view of chassis components, a
view of active statuses that require administrative attention, and a
compliance view of server (node) firmware.

¢ Actions can be taken on nodes, such as working with server-related
resources, showing and installing updates, submitting service
requests, and starting the remote access tools.

— Remote console:

¢ Open video sessions and mount media, such as DVDs with software
updates, to their servers from their local workstation.

¢ Remote KVM connections.

¢ Remote Virtual Media connections (mount CD, DVD, ISO, and
USB media).

e Power operations against servers (Power On, Off, and Restart).
— Hardware detection and inventory creation.
— Firmware compliance and updates.
— Automatic detection of hardware failures:

* Provides alerts.
e Takes corrective action.
¢ Notifies IBM of problems to escalate problem determination.

— Health status (such as, processor usage) on all hardware devices from a
single chassis view.

— Administrative capabilities, such as, setting up users within profile groups,
assigning security levels, and security governance.

7.3.2 FSM user interfaces

The FSM supports a web-based graphical user interface that provides access to
all FSM management functions from a supported web browser. You can also
perform management functions through the FSM CLI. The web-based and CLI
interfaces should be available through a network connection after the FSM setup
wizard completes.
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The default security setting is Secure, so HTTPS or SSH is required to connect to
the FSM.

7.3.3 FSM requirements

The FSM requires one open compute node slot in the chassis. When the FSM is
installed into an empty slot, all connections to the chassis management and data
networks are made automatically through the mid-plane of the chassis to the
CMM and /O switches.

After the FSM is installed in the chassis and discovered by the CMM, the FSM
setup wizard must be run. The setup wizard requires a virtual console through
the compute node’s IMMv2 remote console facility or through a KVM that is
connected to the breakout cable that is connected to the front of the FSM. The
FSM setup wizard starts automatically during the boot process.

For more information about this process, see Implementing Systems
Management of IBM PureFlex System, SG24-8060, which is available at this
website:

http://www.redbooks.ibm.com/abstracts/sg248060.htm]

7.4 IBM HMC
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This section gives a brief overview of the HMC, as shown in Figure 7-5.

e

e ey

Figure 7-5 Desk side and rack mounted HMCs

For more information, see IBM Power Systems HMC Implementation and Usage
Guide, SG24-7491, which is available at this website:

http://www.redbooks.ibm.com/abstracts/sg247491.htmI
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7.4.1 HMC overview

The HMC runs as an embedded application on an Intel based workstation that
can be a desktop or rack-mounted system. The embedded operating system and
applications take over the entire system, and no other applications are allowed to
be loaded.

With the HMC, a system administrator can perform logical partitioning functions,
service functions, and various system management functions by using the web
browser-based user interface or the CLI. The HMC uses its connection to one or
more systems, which are referred to as managed systems, to perform the
following functions:

v

Creating and maintaining logical partitions in a managed system
Displaying managed system resources and status

Opening a virtual terminal for each partition

Displaying virtual operator panel values for each partition
Powering managed systems on and off

Performing dynamic LPAR (DLPAR) operation

Managing virtualization features

Managing platform firmware installation and upgrade

Acting as a service focal point for all managed compute nodes

vVVyVYyVYVYYVYYVvYYyY

7.4.2 HMC user interfaces

HMC Version 7 uses a web browser-based user interface. This interface uses a
tree-style navigation model that provides hierarchical views of system resources
and tasks by using drill-down and launch-in-context techniques to enable direct
access to hardware resources and task management capabilities. This version
provides views of system resources and provides tasks for system
administration.

The HMC supports a CLI user interface that provides access to HMC
management functions. Both the web-based and CLI interfaces should be
available through a network connection when the HMC is correctly configured on
a network.

Remote access to the HMC web-based Ul and CLI is turned off by default and
can be enabled only from the local HMC interface. The default security setting is
Secure, so HTTPS or SSH is required to connect to the HMC.
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7.4.3 HMC requirements

Dual or redundant HMCs are supported; however, both must be at the same
version and release. HMC and FSM used together are not supported

Note: When dual HMCs are used to manage a Power compute node, the
redundancy is only at the HMC level. Traditional Power based rack servers
feature dedicated HMC ports that provide redundancy at the network level to
the Flexible Service Processor (FSP) across two IP addresses.

Power compute nodes communicate through the active or primary CMM,
which provides only a single active network path to the FSP. Both HMCs
connect to the same IP address that is assigned to the FSP.

HMC support for Power compute nodes requires an HMC release version of
V7R7.7.0.2. The minimum system firmware levels for the Power compute nodes
that are required are shown in Table 7-1.

Table 7-1 Minimum required Power compute node system firmware levels

Compute Node Model AF763_052 AF773_033
p24L 1457-7FL Supported Supported
p260 7895-22X Supported Supported
7895-23A Not available Supported
7895-23X Supported Supported
p460 7895-42X Supported Supported
7895-43X Not available Supported
p270 7954-24X Not available Supported
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For more information, see IBM Power Systems HMC Implementation and Usage
Guide, SG24-7491, which is available at this website:

http://www.redbooks.ibm.com/abstracts/sg247491.html
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7.5 IBM IVM

This section gives a brief overview of the software-based IVM, as shown in
Figure 7-6.

Integrated Virtualization Manager

Welcome, please enter your information.
* User ID:

* Password:

Log in

Please note: After some time of inactivity, the system will log you out automatically and azk you to log in again

This product includes Eclipse technology.
(http://www.eclipse.org)

= Required field

Figure 7-6 IVM login panel

For more information, see Integrated Virtualization Manager for IBM Power
Systems Servers, REDP-4061, which is available at this website:

http://www.redbooks.ibm.com/abstracts/redp4061.htm]

7.5.1 IVM overview

The IVM is a simplified hardware management solution that inherits most of the
HMC features. It manages a single server and is accessed by using a web
browser on a workstation. It is designed to provide a solution that enables the
administrator to reduce system setup time and to make hardware management
easier at a lower cost.

VM provides a management model for a single system. Although it does not
offer all of the HMC capabilities, it enables the use of IBM PowerVM technology.
IVM targets the small and medium systems that are best suited for this product.

IVM is an enhancement of the Virtual I/O Server (VIOS), the product that enables
I/O virtualization in IBM Power Systems. It enables management of Virtual 1/0
Server functions and uses a web-based graphical interface that enables the
administrator to remotely manage the server with a browser.
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The VIOS is automatically configured to own all of the 1/O resources. The
resources can be reconfigured as wanted after the VIOS is installed. The server
can be configured to provide service to other logical partitions (LPARs) through
its virtualization capabilities. However, all other LPARs can have a mix of physical
and virtual adapters for disk access, network, and optical devices.

The IVM does not interact with the service processor of the system. A specific
device named Virtual Management Channel (VMC) was developed on the VIOS
to enable a direct hypervisor configuration without requiring more network
connections. This device is activated by default when the VIOS is installed as the
first partition.

The VMC enables IVM to provide the following basic logical partitioning
functions:

Creating and maintaining logical partitions in a managed system
Displaying managed system resources and status

Opening a virtual terminal for each partition

Displaying virtual operator panel values for each partition
Performing dynamic LPAR (DLPAR) operation

Managing virtualization features

Acting as a service focal point for the individual compute node

YyVVyVYyVYVYYVYY

Because IVM runs on an LPAR, there are limited service-based functions, and
the CMM interface must be used. For example, power on the server by physically
pushing the server power on button or remotely accessing CMM because IVM
does not run while the server power is off. The CMM and IVM together provide a
simple but effective solution for a single partitioned server.

7.5.2 IVM user interfaces

Power compute node management administration tasks through IVM are done by
a web interface with the VIOS acting as the web server. Being integrated within
the VIOS code, IVM also handles all virtualization tasks that normally require
VIOS commands to be run.

200 IBM Flex System p270 Compute Node Planning and Implementation Guide



Figure 7-7 show the main

IVM view and is the normal default after a login. The

interface has two main sections, a navigation list on the left and a work area on
the right. The work area changes with each navigation option.

Integrated Virtualization Manager

Welcome padmin : itsovios6A

Partition Management

View/Modify Partitions

Edit my profile | Help | Log out

h N ?

®* View/ ify iti . L. . = =

5 E::'.IIK:ES:;\( ;T:tlgronn;roner‘ties To perform an action on a partition, first select the partition or partitions, and then select the task.

S Ee :

View/Modify Shared Memory System Overview
Pool

1/0 Adapter Management Total system memory: 32 GB Total processing units: 24

® View/Modify Virtual Ethernet Memory av.ailable: 26.62 GB Processing units E.n'-.;ailéble: 21.6

® View/Modify Physical Adapters Reserved firmware memory: 1.38 GB Processor pool utilization: 0.03 (0.1%)
® View Virtual Fibre Channel System attention LED: Inactive

Virtual Storage Management Partition Details

® View/Modify Virtual Storage — -

“E # Create Partition... || Activate | Shutdown | --- More Tasks --- -
IVM Management
) ) Select | ID ~ | Name State Uptime | Memory | Processors Entitled utilized Reference

® View/Modify User Accounts Processing | Processing Code
® View/Modify TCP/IP Settings Units Units

® Guided Setu

® Enter Power\/M Edition Key = 1 10-77828  Running 252 4 GB 24 2.4 0.03

Minutes

Service Management

® Flectronic Service Agent
® Service Focal Point
® Manage Serviceable Events
® Service Utilities
® Create Serviceable Event
® Manage Dumps
® Collect VPD Information
® Updates
® Backup/Restore
® Application Logs
® Monitor Tasks
® Hardware Inventory

Figure 7-7 IVM main view

Because IVM is a software solution that is running on the VIOS, it uses an

enhanced VIOS command

line structure. HMC-compatible commands are run

directly from the protected shell (padmin) of the VIOS. For more information, see
Virtual I/O Server and Integrated Virtualization Manager commands, which is

available at this website:
http://pic.dhe.ibm.com/i

7.5.3 IVM requirements

nfocenter/powersys/v3rlm5s/topic/p7hcg/p7hcg.pdf

IVM is an integrated part of VIOS. Any supported version of VIOS on a Power
Systems compute node can provide the IVM function.
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Because one of the goals of IVM is simplification of management, the following
implicit rules apply to configuration and setup:

» The designated system must not be managed by an HMC or FSM. The VIOS
installation process effectively deactivates IVM if another platform manager is

detected.

» The designated system to be managed by IVM must not be partitioned.

» The first operating system to be installed must be the VIOS.

7.6 Comparing FSM, HMC, and IVM management

202

The three management console or device options are FSM, HMC, and IVM. All of
these devices work with the CMM. Only one of the management device types

can be attached to a Power based compute node at any time.

Changing to a different management console: For more information about

the one-way conversion from IVM to HMC, see this website:

http://pic.dhe.ibm.com/infocenter/powersys/v3rim5/topic/p7hchl/iphch

addhmc.htm

FSM-to-HMC conversions required the FSM to unmanage the chassis that
contains the Power nodes before they are added the nodes as a server to the

HMC.

HMC-to-FSM conversions are not supported.

IBM System Director and IBM System Director Management Console (SDMC)
introduced common terminology that can be applied to both Power and Intel
based compute nodes. This new terminology is often used interchangeably with
HMC and IVM terms. Table 7-2 shows of comparison of these terms.

Table 7-2 Terminology comparison

HMC terminology

IVM terminology

FSM terminology

CMM terminology

Managed System Managed System Server Compute Node
LPAR/logical LPAR/logical Virtual Server None

partition partition

Partition Mobility Partition Mobility Migration None

Dynamic Dynamic Manage Virtual None
LPAR/DLPAR LPAR/DLPAR Server
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Table 7-3 compares the capabilities of the different management devices.
Although the CMM is technically not a Power based compute node management
device, it does have some unique capabilities in terms of power management

that are not found on the other managers.

Table 7-3 Power compute node platform manager comparison

Capability FSM HMC IVM CMM
Web-based user interface Yes Yes Yes Yes
CLl Yes Yes Yes? YesP
Management redundancy No Yes No Yes
Number of compute nodes managed 82 48 1 14
Power Node/Server on/off/restart Yes Yes Yes® Yes
Activate/Shutdown virtual Yes Yes Yes¢ No
servers/LPARs

Dual VIOS support Yes Yes No No
LPM Yes® Yes® Yes' No
DLPAR Yes Yes Yes No
NPIV Yes Yes Yes No
Suspend/Resume Yes Yes No No
Shared storage pools Yes Yes Yes? No
Multiple virtual server/LPAR profiles Yes Yes No No
Full system partition support Yes Yes No Yes
Virtual Tape Yes Yes No No
Active memory sharing Yes Yes Yes No
Active memory expansion Yes Yes No No
Shared dedicated capacity Yes Yes Yes No
Multiple shared processor pools Yes Yes No No
Multiple virtual Ethernet switches Yes Yes No No
System firmware updates Yes Yes Yes No
Concurrent system firmware updates Yes Yes No No
Processor compatibility modes Yes Yes Yes No
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Capability FSM HMC IVM CMM
Adapter updates Yes Yes" Yes" No
Operating system updates Yes No No No
Cloud-enabled Yes Yes' Yes' No
Energy scale functions Yesl Yes! No Yes
Micro-Partitioning Yes Yes Yes No
20 Partitions per core support Yes Yes No No
Light path Information Yes Yes No Yes
Monitors/Event action plans Yes No No No
Service focal point/Call home Yes Yes Yes Yes

a. HMC-compatible commands

b. BladeCenter AMM compatible commands

c. Power off/restart only

d. Cannot start VIOS LPAR, can stop or restart only the entire server
e. FSM-to-HMC or HMC-to-FSM supported

f. IVM-to-IVM only

g. Command Line

h. With Inventory Scout

i. When used with IBM Systems Director and VM Control

j- Limited to setting Static power savings only

7.7 Management by using a CMM

This section describes the basic steps of managing a Power based compute
node from the CMM.

7.7.1 Accessing the CMM

Before you begin, you need the IP address of the CMM. You can access the
CMM by using SSH or a browser. The browser method is described here.
Complete the following steps:

1. Open a browser and point it to the following URL (where system_name is the
host name or IP address of the CMM). The protocol to use is https, not http:

https://system_name
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The window that is shown in Figure 7-8 opens.

IBM Chassis Management Module

User name:
USERID

Password:

Inactive session timeout
no timeout

'"Log In"i

Licensed Materials - Property of IBM Corp, @ IBM Coporation and other{s) 2011, IBM
is a registered trademark of the IBM Corporation in the United States, other
countries, or both,

Figure 7-8 CMM login window
2. Log in with your user ID and password. The System Status window of the

CMM opens, as shown in Figure 7-9 on page 206, with the Chassis tab
active. If not, click System Status from the menu bar at the top of the window.
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Systern Status  Multi-Chassis Maonitor  Events ~  Service and Support ~  Chassis Management = Mat Module Management - Fii, 21 1un 2013, 17:52

Search. . .

ChaSS|S | Change chassis name | | System Information + |

Chassis Graphical Wiew | Chassis Table View | Active Events

Figure 7-9 CMM opening view: System Status

The CMM web interface has a navigation menu structure at the top of each
page that gives you easy access to most functions, as shown in Figure 7-10.
Most menu options display more functions when clicked.

IBM Chassis Management Module USERID Settings | Log Out | Help

| system st Multi-Ch Monit Events »  Service and S rt~  Chassis M t~ Mgt Module M it~ |Search. ..
ystem us ufti-Chassis Monitor ents ervice and Suppo assis Managemen gt Module Managemen 3 Sat, 22 Jun 2013, 00:24

Figure 7-10 CMM navigation menu

The following navigation menu tabs are available:
» System Status
» Multi-Chassis Monitor
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» Events, as shown in Figure 7-11 on page 207

Events » | Service and Support = Chassis Management - Mgt Module Management -« |5

Event Log Full lag history of all events

? Event Recipients Add and madify E-Mail, SMMP, and Syslog recipients

Figure 7-11 Event options

» Service and Support, as shown in Figure 7-12

Service and Support « | Chassis Management = Mgt Module Management « Search. . . <A D0 T S
Problems Problems addressed by IBM Support, if vou have enabled service and support to report problems,
Settings Configure your system o monitor and repart service events

Advanced BIST, connectivity status, redundant status and service reset

Download Service Data Obtain a compressed file of relevant service data

Figure 7-12 Service and support options

» Chassis Management, as shown in Figure 7-13

pport « | Chassis Managemen:‘ rgt Module Management | Ssarc. .. B 21 T SRR, RS
Chassis Properties and settings for the averall chassis
Compute Nodes Properties and settings For compute nodes in the chassis
Storage Nodes Properties and settings for skorage nodes in the chassis
— 1/0 Modules Properties and settings For 10 Modules in the chassis
Fans and Cooling Cooling devices installed in your system
Power Modules and Management Power devices, consumption, and allocation
Component IP Configuration Single location for you ta view and configure the warious IP address setting of chassis cc
Chassis Internal Network  Provides inkernal connectivity betweaen compute node porks and the internal CMM manage

Hardware Topology Hierarchical view of components in wour chassis

Reports Generate Reports of hardware information

Figure 7-13 Chassis Management options
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» Management Module management, as shown in Figure 7-14

USERID settings | Log Out | Help

hassis Management « Mgt Module Management + Search. .. B 21 Wn 201
User Accounts Create and modify user accounts that will have access to this web console
Firmware Wigww CMIM Firmweare information and update firmware

Security Configure security protocols such as S50 and 55H

| Network Metwork settings such as SMMP and LDAP used by the CRM

Configuration Backup current configuration and restare a configuration

' Properties Properties and settings such as Date and Time and Failowver

{ License Key Management Licenses for additional Functionality

Restart Restart the MM, Typically only needed when experiencing problems

Reset to Defaults Sets all current configuration settings back to default values

4 ﬂ ® 'E File M. 14 Wiew or delete files in the MM local storage File system,

Figure 7-14 Management Module management options

The following menu options are of most interest for managing compute nodes
and are described in this section:

» System Status
» Chassis Management Compute Nodes
» Chassis Management — Component IP Configuration

These options are described in 7.7.3, “Power compute node management” on
page 209.

The Service and Support tab information is described in 7.7.4, “Service and
Support option” on page 220.

7.7.2 Connecting a Power compute node to the CMM

During a chassis power up or when the compute node is first inserted into the
chassis, the CMM automatically performs a discovery process that detects and
collects information about the new system. No other action is required to connect
or register the new compute node to the CMM.

This process is indicated on a newly inserted compute node by a fast green flash
of the power indicator LED. When the discovery process is complete, the LED
changes to a slow flash and actions can be performed on the compute node. The
discovery process for Power based compute nodes can take several minutes to
complete.
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During the discovery process, the System Status view (as shown in Figure 7-15)
gives a visual indication of a node in a discovery status.

Newly inserted
compute node that is
discovered by the
CMM.

Figure 7-15 Bay 6 compute node in discovery status

7.7.3 Power compute node management

This section describes Power Systems compute node management options
through the CMM and how to use these options to allow management by more
advanced platform managers. These options are used mainly with IVM, but can
be used with an HMC or FSM.

When you are performing management operations on Power or x86 based
compute nodes, there are two primary places at the top of page menu structure
of the CMM that are used: the System Status tab and the Chassis Management
tab.

System Status option

The System Status option shows a graphical chassis map window, which is the
default view when you enter the CMM web interface You can also access this
view by clicking System Status.

The chassis map is active and shows changes in status of the chassis
components by changes in colors and various symbols. Placing the mouse
cursor over a component shows VPD, such as, model, type, serial number, and
general health status.
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The chassis map is also interactive and allows the selection of a component to
display the available actions, such as, power on/off, boot options, and locations
LEDs.

Below the actions, a detail window shows all available information for a chassis
component that is categorized by a row of tabs. These details are read-only from
the Chassis View tab, but user-changeable options can be modified by clicking e
Chassis Management —» Compute Node tab.

Figure 7-16 shows the active and interactive modes on the System Status view.

IBM Chassis Management Module os | Lo

System Status  Multi-Chassis Monitor  Events »  Service and Suppa Comp'Jte Node

Name MNode 06 (node0&-p270)

Product Mame IBM Flex System p270 Compute Node
Bay 5]

Health &2 Mormal

Machine Type/Model 795424

Machine Serial No.  107782B

Part Number 00DE1802

Actions for Node 06 (nodeD6-p270)

Power On

Power Off

Shutdown 0S and Power Off

Restart Immediately

Restart with Non-maskable Interrupt (NMI)
Restart System Mgmt Processor

Launch Compute Node Console

Manage LEDs

Boot to SMS Menu

Details for Node 06 (node06-p270) - IBM Flex System p270 Compute Node

Events General Hardware Firrmware Power Environmentals | I0 Connectivity | SOL Status | Boot Sequence LEDs Boot Mode
. . —— S —
| - wmNode 06 (node06-p270); | Device Name Node 06 (node0s-p270)
= B Processors Product Name IBM Flex System p270 Compute Node
X Bay Width 1
Sl Module Description IBM Flex System p270

Figure 7-16 Power compute node management options from System Status
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Component IP configuration

The automatic node discovery process of the CMM allows the basic
management by the CMM without further configuration. IP address configuration
of the individual nodes is required if management by the native interface of the
node or an advanced manager such as an HMC or FSM is wanted.

The Component IP Configuration option is used to configure the IP addresses for
the I/0 modules, compute nodes, and storage nodes. These IP addresses are
required to be in the same subnet as the CMM. The switch function of the CMM
provides the connectivity for each IMM, FSP, and service processor of the
different nodes types from the chassis management network to an external
network. This network traffic flows through the CMM’s external 1 Gb Ethernet
connection.

The ability of FSM and HMC to manage a Power compute node are dependent
on communicating with the FSP. Proper configuration of the FSP IP information is
also required to access the FSP’s web interface or Advanced System
Management (ASM) interface.
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Configuration of these components is started by clicking Chassis
Management — Component IP Configuration, which displays the page, as
shown in Figure 7-17.

IBM Chassis Management Module USERID

& Systern Status  Multi-Chassis Monitor  Events »  Service and Support » | Chassis Management = | Mgt Module Management «
Search. . . Chassis Properties and settings for
- Compute Nodes Properties and settings for
Component IP Configuration
Configure IPv4 and IPv6 address information for the components below. Storage Nodes Properties and settings for
I/0 Modules Properties and settings for
11{0 MOdU|es Fans and Cooling Cooling devices installed in Y
Bay Device Name IPv4 Enabled IP Address
Power Modules and Management Power devices, consumpti
1 10 Module 1 Yes View
2 10 Module 2 Yas View Component IP Configuration Single location for you to view a
3 10 Module 3 Yes Wiew Chassis Internal Network  Provides internal connectivity bet|
4 10 Module 4 Yes View
’ Hardware Topology Hierarchical view of compon|
Reports Generate Reports of hardw

Compute Nodes

Bay Device Name IPv4 Enabled IP Address
2 Mode 02 (x240) Yes View
3 Mode 03 (x240) Yeas View
4 Mode 04 (x240) Yes View
5] Mode 06 (p270) Yes View
7 Mode 07 (x240) Yes View

Storage Nodes

Bay Device Name IPv4 Enabled IP Address

Mo Data Available

Figure 7-17 Component IP Configuration

212 IBM Flex System p270 Compute Node Planning and Implementation Guide



From this view, the IP configuration information of the 1/0O modules, compute
nodes, and storage nodes can be reviewed by clicking the View option of the
wanted node, as shown in Figure 7-18.

|Pv4 | Component IP configuration Node 06 (p270)

ves | IPv4 Addresses

o
w0

10.1.9.16

o
%

1IPv6 Addresses

feB0::5ef3:fcff:feB4:12dd

| Close |

IPv4 Enabled P Address

Figure 7-18 Reviewing the current node IP configuration with the view option
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To edit or configure the IPv4 and IPv6 addresses, click the entry in the Device
Name column (as shown in Figure 7-18 on page 213) of the wanted node and
then the appropriate tab in the configuration window, as shown in Figure 7-19.
Enter the wanted network configuration information and click Apply.

IP Address Configuration Node 06 (p270)

General Setting IPv4 IPV6
Current IP Configuration

Network Interface: ethl

Configuration Method:  Use Static IP Address
IP Address: 10.1.9.16

Subnet Mask: 255.255.255.0
Gateway Address: 10.1.9.1

Change IP Configuration

Configuration Method Use Static IP Address

New Static Address Information
IP Address

Subnet Mask

Gateway Address

Apply

Close

Figure 7-19 Configuring IPv4 information for an FSP

Figure 7-20 shows the confirmation message. Click Close on the confirmation
message and Close on the configuration window to return to the Component IP
Configuration page.

IPv4 Configuration

I:‘ The IPv4 address information was successfully updated.
The new IP wil take effect in a few minutes.

Figure 7-20 IP configuration change confirmation

The configuration changes take several moments to occur, and the Component
IP Configuration view must be manually refreshed to update the View options.
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Compute Node management

Clicking Compute Nodes — Compute Nodes (as shown in Figure 7-21)
displays a list of all compute nodes that are installed in the chassis. The Device
Name column contains active links; the remaining columns are information only.

IBM Chassis Management Module USERID

Systern Status  Multi-Chassis Monitor Events »  Service and Support = | Chassis Management » | Mgt Module Management ~ | Seacf . .

Chassis Properties and settings for the overall chassid
Compute Nodes Fropetties and settings for compute nodes in
== Compute Nodes _ _ .
Storage Nodes Properties and settings For storage nodes in b
1/0 Modules Properties and settings For IO Modules in thel

If specifying a power action for multiple nodes, please be aware that in case

falled executing the action. Successful nodes are ignared. Fans and Cooling Cooling devices installed in your system
Different node types may take different amounts of time to complete the power ac)
immediately reflected on the page. In this case, the user may have to perform a refre
reflected on the page. Component IP Configuration Single location For yvou o view and configure the

Power Modules and Management Power devices, consumption, and allocation

- - Chassis Internal Network  FProvides internal connectivity between compute no
Power and Restart + Actions = Global Settings || Columns =

Deioe Name Dewiion e Health Status Hardware Topology Hierarchical view of components in your chasd
Mode 01 (hoded-x240) Cormpute Mode Marmal Reports Generate Reports of hardware information

Mode 02 {nodel2-x240) Compute Mode Marmal on 2 Mode B73TACT 95Y4788
Mode 03 {nodel3-x240) Campute Mode {3 Marmal on 3 Mode B73TACH 954788
Mode 05 {nodels-FSh) Compute Mode d MHaormal on a Mode B731AC1 44X3048
Mode 06 {nodelB-p270) Caompute Mode Marmal Off 3] Mode TU5424% O0E1802

Figure 7-21 Selecting Chassis Management — Compute Nodes

The Compute Nodes page also has a series of drop-down menus and buttons,
which feature the following functions:

» Power and Restart (node-specific):

— Power On

— Power Off

— Shutdown OS and Power Off

— Restart Immediately

— Restart with Non-maskable Interrupt (NMI)
— Restart System Management Processor
— Boot to SMS Menu

» Actions (node-specific):

— Launch Compute Node Console
— lIdentify LED
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» Settings (global across all installed nodes)”

— Policies:
e Enable Local power control
e Enable Wake on LAN
— Serial Over LAN: Enable Serial Over LAN

» Columns (user interface display changes):

— Device Name

— Device Type

— Health Status

— Power

— Bay

— Bay Type

— Machine Type Model
— 1/O Compatibility

— WolL

— Local Power Control
— Compute Expansion Module

Node-specific options require that a node is selected before the function can be
applied.
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Clicking one of the names in the Device Name column opens a window with
details about that server, as shown in Figure 7-22.

1. Click for Compute node information

2. Compute node properties

Compute Node Properties

Events General Hardware Firmware Power Environmentals | 10 Connectivity | SOL status | Boot Sequence LEDs
Boot Mode
Severlty ____________ Source Sequence # Date Event 1D Message
MNode SHNEYD32BG1AVD1W messag
Informational Node_04 00000524 Mar 9, 2012 06:00 AM Tererio blade mgmt subsystem health (Lov

present. maore
Mode SNEYD32BG1AVD1W messag

i : 777
[ Informational Node_04 00000523 Mar 9, 2012 06:00 AM 77777 Power) power off. more. ..
. - MNode SNEY032BG1AV0TW messac
[0 Informational Node_04 00000522 Mar 9, 2012 06:00 AM T {Performance Mods) disabled. md
2 . MNode SNEY032BG1AVDIW system-
[ Informational Node_04 00000521 Mar @, 2012 06:00 AM 00216002 reset Persistent events will be rege
2 p The device SNEYD32BG1AY01W ha
[ Informational Node_04 00000520 Mar 9, 2012 06:00 AM Oe002104 nodebay04. more. ..
Informational Node_04 0000051e Mar 9, 2012 05:54 AM OeQ02004 Hardware inserted in nodebay04.
1-6of6items 02550 100 | Al
Flr b
ok || Cancel

Figure 7-22 Compute Nodes tab

Serial Over LAN

Serial Over LAN (SOL) provides a virtual console session to the first partition or
virtual server of a Power compute node. IVM requires the use of SOL for
installation of the VIOS and later for virtual console access to the VIOS operating
system.

By default, Flex System or BTO systems have SOL enabled. PureFlex System
configurations have SOL disabled as part of the manufacturing process.
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When a Power compute node is managed by an FSM or HMC, SOL must be
disabled at the CMM to allow these platform managers to access the first virtual
console session for a compute node. SOL can be disabled for each individual
node or globally for the entire chassis.

Disabling SOL for chassis

To disable SOL globally for the entire chassis, complete the following steps, as
shown in Figure 7-23:

1. Click the Chassis Management — Compute Nodes menu bar option, as
shown in Figure 7-23

Click the Settings tab.

Click the Serial Over LAN tab.

Clear the Serial Over LAN check box.
Click OK.

P 0 Db~

The change takes effect when the window closes.

Seryice and Sup

Powver and Restart Actions settings || Colurmns

Davice Mame Health Status P oy Bay Machine Type
Settings

These settings apply to all compute node bays (ncluding the empty bays),

==l | Serial Over LAN
\ S0L

ok Cancel

POMNS

Figure 7-23 Disable SOL for all compute nodes from the Chassis Management Module
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Disabling SOL for an individual compute node
To disable for an individual compute node, complete the following steps:

1. Click the Chassis Management — Compute Nodes menu bar option and
then click the wanted compute node, as shown in Figure 7-24.

== Compute Nodes

If specifying a power action for multiple nodes, please be aware that in case of an error you will only be informed about the nodes that
failed executing the action. Successful nodes are ignored.

Different node types may take different amounts of time to complete the power action, so in some cases, the power status change will not be

immediately reflected on the page. In this case, the user may have to perform a refresh (FS) one or more times to see the power status change

reflected on the page.

Power and Restart + Actions = Settings Colurnns =

Device Mame Device Type Health Status Fower Bay Bay Type Machine Typ
nodeld1-x240 Compute Mode Marmal on 1 Mode A73TACT
nodel2-x240 Compute Mode Marmal on 2 Mode B73TACH
nodel3-x240 Compute Mode |:| Marmal on 3 Mode a7aTact
nodel4-x240 Compute Mode MHaormal on 4 Mode B73TACH
podena-Fok Comoite Mode LA Harmal 0 A Hode, 2731

( 7 inodené-p2io ! Compute Node Normal on 10 Node 79s424x )

Figure 7-24 Selecting wanted compute node from Compute Nodes view

2. Click the General tab.
3. Clear the Serial Over LAN check box, as shown in Figure 7-25.

| | Mode name nodeds-p270
Auto poveer on miode Restore previous state
Powver On Delay (seconds) ]
Mode Bay data
Bay data status Urnsupported
Managerent Metwork Status Do)
Internal Marmt Port MaC 34:40:B5:47.02:4F
Powered On Time 2 days 14 hours 3 min 95 secs
Murnber of 05 Boots 0

( Enable Serial Over LAN )

./ Enable Local Power Control

Apply || Cancel

Figure 7-25 Clearing Serial Over LAN for a compute node option

4. Click Apply
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The change takes effect immediately.

7.7.4 Service and Support option

The Service and Support option is used for reviewing detected problems,
troubleshooting, opening a service request, and for updating chassis settings.

Service and Support ~ | Chassis Management » Mgt Module Management «
Problems Problems addressed by IBM Support, if you have enabled service and support to report problems.
Settings Configure your system to monitor and report service events
Advanced BIST, connectivity status, service data, and service reset
Download Service Data Obtain a compressed file of relevant service data

Figure 7-26 Service and Support tab

The Service and Support menu has four menu items:

» Problems: Shows a grid of detected problems. You can open a service
request directly to IBM.

» Settings: Use this menu item to configure the chassis, enter contact
information, country, proxy access, and so on.

» Advanced Status: This menu item provides advanced service information and
more service tasks. You might be directed by IBM Support staff to review or
perform tasks in this section.

» Download Service Data: By using this menu item, you can download CMM
data, send management module data to an email recipient (SMTP must be
set up first), and download blade data.

Flex System configurations: In a Flex System configuration that uses IVM or
an HMC to manage the Power compute nodes, both of these management
devices can be configured to report problems directly to IBM service and
support.

However, these management devices do not report chassis issues, such as,
cooling fan or power supply problems. Therefore, the CMM should also be
configured to enable IBM support and report these types of problems directly
to IBM service and support.
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PureFlex System configurations: The FSM in a PureFlex System
configuration can perform centralized reporting for all devices it manages,
including the chassis components. Therefore, it is not necessary to configure
this feature on the CMM.

Enabling IBM Support

IBM Support or the CMM call home feature is enabled and setup from the
Settings options under the Service and Support menu bar option.
To Enable IBM Support on the CMM, complete the following steps:

1. Click Service and Support — Settings from the menu bar option, as shown
in Figure 7-27.

IBM Chassis Management Module USERID S

@ Systern Status  Multi-Chassis Monitor  Events » | Service and Support = | Chassis Management » | Mgt Module Managg

Sgarch. . . Problems Problems addressed by IBM Support, if you have en|
. Settings Configure your syskem ko monitor and repol
itso Fle)(]_ Change chassis name Systen

| advanced BIST, connectivity status, redundant status

Chassis Active Events Download Service Data (ibtain a compressed file of relevant servicg

Figure 7-27 Selecting CMM Service and Support Settings option

2. Read and acknowledge any licensing information that is presented to
continue.

Chapter 7. Power node management 221



3. Complete the mandatory contact information, as shown in Figure 7-28.

IBM Chassis Management Module USERID

Systern Status  Multi-Chassis Monitor — Events »  Service and Support »  Chassis Management » Mgt Module Management »  Thu, 8 Aug 201
Searcti. . .

& Service and Support is not vet enabled,

1EM Support | File Transfer Server

Enable IBM Support
To successfully call horme (IBM Support), make sure the DNS settings are valid Domain Mame Systern (DMS).

-4 Enable IBM Support

IBM Service Support Center

Select the country for your IBM Service Support Center, If you do not see your country listed, the electronic service is not supported for your country contact|

Country: LS - United States

Contact Information
The information you supply will be used by IBM Support for any follow-up inguiries and shiprment.

Company Mame: | 1BmM
Contact Mame: | ITSO Group
Phone: | 555-555-5555
Phone Extension:
E-mall: | employee@us.ibm.com
Address: | 3039 Cornwalls Rd
City: RTP
State/Province: |

Postal code: 27700

Figure 7-28 Required information to enable CMM phone home capability
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4. Complete the optional information (if needed), as shown in Figure 7-29.

Alternate Contact Information
ou can add add alternate contact details in addition to the above primary contact information. These fields are optional.

Alternate Contact Narne:
Alternate Phone:

Alternate Phone Extension:
Alternate E-mail:

Machine Location Phone:

Outbound Connectivity
*ou might require a HTTP prosy if you do not have direct network connection to IBM Support (ask your Metwork Administrator),

Use promy

Apply

Figure 7-29 Optional information to enable CMM phone home capability

5. If a proxy is required for external communication to IBM Support, be sure to
include this information in the optional settings, as shown in Figure 7-30.

Outbound Connectivity
ou might require a HTTP prosy if you do not have direct network connection to IBM Support (ask your Metwork Administrator),

oA Use proxy
Host name:
Port: 8080
4|Prozy uses authentication
User Mame:

Password:

Figure 7-30 CMM to IBM Support proxy information

6. Click Apply to enable IBM Support and acknowledge any confirmation
notices as they appear.
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Figure 7-31 shows IBM support is now enabled.

IBM Chassis Management Module

Systern Status  Multi-Chassis Monitor Events = Service and Support = Chassis Management

Searcti. . .

Service and Support - Settings
Service and Support is enabled.

1EM Support | File Transfer Server

Enable IBM Support
To successfully call horme (IEM Support), make sure the DNS settings are valid Domain Mame Systern (DMS).
-4 Enable IBM Support

Figure 7-31 IBM Support enabled on CMM

7.8 Management by using FSM

This section describes the basic management of a Power compute node by the
FSM. The assumption is that the initial FSM setup wizard was run and at least
one chassis with a Power compute node was managed.

7.8.1 Accessing the FSM

Before you begin, you need the IP address of the FSM. You can access the FSM
web interface by using a browser or the CLI from an SSH session. The browser
method is described here.

For more information about supported browsers for accessing the FSM and all
devices in the Flex System or PureFlex System, see this website:
http://pic.dhe.ibm.com/infocenter/flexsys/information/topic/com.ibm.acc
.pureflex.doc/p7eek_pwebbrowsers.htm]

Complete the following steps:

1. Open a browser and point it to the following URL (where system_name is the
host name or IP address of the FSM):

https://system name
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2. When the user login view displays (as shown in Figure 7-32), provide the

proper User ID and password to complete the login process.

IBM Flex System Manager™

‘User ID:

USERID

Password:

States, other countries, or both,

Licé_nsed'M‘a‘teria’Is - Property of :IBM"‘Cc;rp. I‘BM.:.Ccir.':pr}"‘fa:ti'c\n and other(s) ?DUB‘:
2012, IBM iz a registered tradermark of the IEM Caorporation, in the United

Figure 7-32 FSM web interface login

When the login process completes, the home tab view is displayed, as shown in

Figure 7-33 on page 226.

All functions of the FSM can be accessed from this view with following second

row of tabs:

Initial Setup
Additional Setup
Plug-ins
Administration
Applications
Learn

vVvyVvyVvYyyy

Chapter 7. Power node management

225



IBM Flex System Manager™

e ~—
J Home 3 Chassis Man..

Welcome USERID Froblems g@ g/i\, Cormpliance

D@ D& Help Lagaout|

[ --- select Action ---

= |

Horme

Use these tabs ta p

Initial Setup

=8

erfarm some initial setup tasks, view or activate plug-ins, Check and Update Flex Systern Manager

perform adriinistration tasks, and access additional information,

Additional Setup @ Plug-ins Administration Applications

Information Center

Learn

the first timne,
1] =]

=3
Oy

o9
o
S

-

=

Perform the following initial setup tasks to set up IBM Flex Systern Manager™ far

Check and Update Flex System Manager

obtain and install updates for IBM Flex Systerm Manager™, This will
require a restart of IBM Flex Systern Manager™,

u Updates completed on May 24, 2013 3:27:12 PM.

Belect Chassis to be Managed

“iew all chassis and Flex Systern Managers in your envirenment and
select which to manage.

“fou are currently managing 1 chassis, Yiew chassis

Configure Chassis Components
Configure basic settings for chassis components incuding carmpute
nodes, storage nodes, and IF2 modules,

Deploy Compute Node Images

Faor Red Hat Enterprise Linux &,2-6,3, Red Hat Enterprize Linux &,.2-6.3
with Kernel-based Wirtual Machine [KYM) and YMware vSphere 5.1 with
IBM Custormization, you can deploy the image directly from the Flex
Swystermn Manager to Systern = compute nodes, To deplay other
aperating systarms, or to deploy to Systern p compute nodes, see the
link below for rmore information.

l:'?:l Learn rmore about deploving operating systermns.

Update Chassis Components
Update chassis components including cormpute nodes, starage nodes,
and /2 modules,

Launch IBM FSM Explorer
IBM FSM Explarer is an ezasy way to find and browse resources, monitor
status and events, and launch managerment tasks,

R

Figure 7-33 FSM home tab

7.8.2 Connecting a Power compute node to the FSM

The following dependencies are available for managing a Power based compute
node from the FSM:

The CMM must successfully complete the discovery process of the node.

vyvyyy

The compute node’s IP address is within the same subnet as the CMM.

The FSM successfully managed the chassis containing the node.

The FSM unlocked or successfully accessed the node’s FSP.

The complete process for these dependencies is not described in this document

but

they are summarized next.
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CMM discovery

When the chassis is powered up, the CMM restarted, or a compute node is
inserted, a discovery process automatically occurs. This process establishes
communications between the compute node and the CMM and allows the CMM
to collect VPD from the node.

During the chassis power up process or when a compute node is inserted, the
power indicator light on the node fast flashes until the discovery process
completes. When complete, the power indicator light is in a slow flash mode until
power-on, then it is on continuously.

The active chassis map that is shown on the CMM System Status status can also
show the discovery mode when the mouse cursor is placed over the compute
node image, as shown in Figure 7-15 on page 209.

Node IP configuration

The CMM Component IP Configuration option under Chassis Management is
used to configure the IP addresses for the I/0O modules, compute nodes, and
storage nodes. These IP addresses are required to be in the same subnet as the
CMM. For more information about how to configure a node, see “Component IP
configuration” on page 211.

FSM chassis manage

After an FSM completes the initial configuration, the first task is to manage one
or more chassis. This process establishes communication between the FSM and
the target chassis CMM. During this process, the FSM authenticates with the
CMM and collects initial chassis component VPD. It also requests access
(unlock) to the service processors in the various nodes and I/0 modules in the
chassis, including the FSP in Power compute nodes.
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Figure 7-34 show the FSM Chassis Manager graphical view of a managed
chassis with p270 Compute Nodes in bays 6, 7, and 8.

Welcome USERID Frablems UQ gi, Compliance UQ Ui,

[-3

IBM Flex System Manager™

——
Home Chassis Man... X ' Manage Powe...

Managed Chassis > | Enterprise Chassis ¥ Find: (| Find a Task or Hardware Re:

Table View

DDA -E-aaE

Please select one element from the map to view details

Figure 7-34 FSM discovered chassis graphical view

FSM compute node access

Figure 7-35 on page 229 shows the same chassis in a table view. The table view
has a column that is labeled “Access”. The wanted status is OK for compute and
storage nodes and I/O modules. With this status, the FSM can communicate
directly with the FSP in a Power compute node.
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If the Access level is No Access, see “Requesting access to the Flexible Service

Processor” on page 238.

| —

IBM Flex System Manager™ Welcome USERID Praoblems o@® o | compliance
Home | Chassiz Man... Nanage Powe... X
Managed Chassis > Find: Fl Find a Tazk or Hardware Re:| Grapl
|
Select | Marne & | Twpe = | Access e | Hardware ... % | Caompliance % | Model e
I:‘ B rmodulardl:powersupplydz Power Supply @Not applica... . O . [s1:4
D B8 rodulardlpowersupply0s Power Supply @Not applica... . [s1:9 . (o134
O § server-7o54-24n-sn1077820 Sarver W B o= B o« 24%
O l Flex Systern Manager node Server .OK OK . QK ACL
O J Estihost 4 Server [ [ B cx [=1'3 ACL
O B Esvihost 3 Server [ I3 B ox B o« ACL
I:‘ . ESXi host 2 Server .OK . k. . =18 ACTL
O § server-7954-24x-s5N1077E37 Server Box oK B o« 241
O | Besxihosta Server Box oK [ = ACL
D B8 Fle: Systern W7O000 Storage Mode Storage Enclos... .OK . Ok . Ok A49
[ |==mrczi71 8Gb SAN Switch Switch Wox M ok oK BCF-8146-09 E
[ |==cr4053 Coverged Network Switch Switch [ offline oK =13
[ |=men4093 10Gb Ethernet Switch Switch Mok M ok W o« 4974272
O .Enterprise Chazzis Systern Chassiz OK Ok . Ok HiZ1

Figure 7-35 FSM discovered chassis graphical view

7.8.3 Manage Power Systems Resources navigation basics

The Manage Power Systems Resources view that is shown in Figure 7-36 on
page 230 is the starting point for basic Power compute node management and
can be reached by several methods, including the following most common

methods:

» By clickihg Home — Plug-ins — IBM Flex System Manager — Manage
Power Systems Resources

» By clicking Chassis Management — General Actions — Manage Power

Systems Resources
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This initial view shows the hardware or compute nodes that are currently known
in all the managed chassis. This view has two areas of interest: a navigation list
on the left side and the content area on the right side.

IBM Flex System Manager™ Welcome USERID Problems 0@ o Compliance 0@ o |
P E——
Home Chassiz Man... | Manage Powe... X Configure A @

Manage Po terns Resources

¥ Welcome (Flex System Manager Wersion)

Power Systems Resources Cornrmon ”

B = Hosts

i -
E e R TS | Performance Surnmmary | | | Actions | | Search the table Search
g‘ S SRS Seledct Marne * | Access W | State % | Reference Code | Proble
DOperating Systems
= I server-7254-243-sM10772.. [ ok Startad | ok

Power Units

Figure 7-36 Manage Power Systems Resources view

SDMC similarities: Readers who are familiar with the Systems Director
Management Console (SDMC) recognize this part of the FSM GUI because
the layout and usage is similar.

The Manage Power Systems Resources view can automatically be opened and
added to the main row of tabs for a User ID each time you log in, as shown in
Figure 7-37. Open the drop-down menu in the upper right corner of the FSM
browser sections and select Add to My Startup Pages and follow the prompts.

IBM Flex System Manager™ Welcome USERID Problems 0@ 1D compliance 0@ 0™ e
Home Chassis han... | Marage Powa... x\ --- Select Action ---

Close Page

¥ Welcome (Flex System Manager Yersion)

Power Systems Resources Cornmon Tasks
|

Figure 7-37 Adding view to start up pages
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As shown in Figure 7-38, the left side navigation options are used to directly
access the following components:

v

Hosts (Servers)

Virtual servers (LPARS)

Operating Systems (separate discovery process)
Power Units (not used)

vYvyy

Manage Power Systerns Resources

b Welcome (Flex System Manager Yersion)

Power Systems Resources

B = Hosts
E Server-7954-24X-SN107782 [
g Virtual Servers
L_.‘ﬁ Operating Systems
Power Units

Figure 7-38 Power Systems Resources navigation

Selecting these navigation options displays objects in a table inside the content
area. Each object has informational and operational options available by a left or
right click. We introduce each of these in the following subsections.

Hosts

All known servers in all managed chassis by an FSM are listed under the Hosts
option. Clicking Hosts displays the physical hosts or servers in the content area
on the right side of the window, as shown in Figure 7-39.

b Welcome (Flex System Manager Yersion)

Power Systems Resources

B~ | i | | | | | h the tabl
P 5 ions ¥
E Server-7954-24%-SN107782 erforrmance Surnrmary Actions eatd| e table

E virtual Servers

Selact | MNarme & | Access 3 | State

E‘E Operating Systems
@ Power Units

[l § server-7osa-zax-sniorrs. | ok started

Figure 7-39 Host list in content area
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All virtual servers that are created under an individual host can be displayed in
the content area by clicking the host name, as shown in Figure 7-40.

» Welcome (Flex System Manager Wersion)

Power Systems Resources

El = Hosts Server-7954-24K-SMN107 7826

E Server-FO0534-24X-SN107782
Perfarmance Surnmary | | Search the table.., Search

é Virtual Servers

aﬁ R S Select Marme % | PartId %  Access % | State
[E] Power Units "
O  [Fitsoviosea | 1 =14 Started
O  [Fitsoarx | 2 oK stopped
1

Figure 7-40 Displaying single host virtual servers

As shown in Figure 7-39 on page 231, clicking the server name in the content
area list opens a new main tab that is labeled Resource Explorer, as shown in
Figure 7-41. This view shows the virtual servers that are associated with physical
server or host. It also lists other resources that are part of the physical server,
such as, virtual Ethernet switches.

Server-7954-24%-5H107782E (Computer Systerm)

| Search the table... Search

Select Marne * | Access % | Compliance £ | Problems % | LED Status £ Communiio.,
[0 @ ==mETHERMETO-IEM*7354-24... | [l ok [ =1 [ =1 [ =1 Cormrmunicati
O  Flitsoams [ =1 [ =18 [ =1 [ =1 Cormrmunicati
O  [Fisoviosea [ =18 [ =1 [ =1 [ =1 Cormrmunicati

Figure 7-41 Resource Explorer view of a Server object
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Virtual Servers

All virtual servers that are created under each individual host can be shown in a
single table in the content area by clicking the Virtual Servers option in the
navigation area, as shown in Figure 7-42.

Manage Pow

b Welcome (Flex System Manager Yersion)

Power Systems Resources

B = Hosts .
; -

E server-7954-24X-5N107782 | P S | | | asans | | [5zarch the table... ]

g Virtual Servers Select | Marne % | PartId 2 | Access 2] | State

% Operating Systems
@ Power Units

O | Blitsovicosea 1 Mo« Started
O | Blitscam 2 Wox Stopped

Figure 7-42 Displaying all virtual servers that are known by FSM

Operating Systems

Operating systems are separately discovered objects. These objects are
discovered by IP address. Clicking Operating Systems in the navigation area
displays operating systems that were discovered running on a Power based
compute node, as shown in Figure 7-43.

Manage P

» Welcome (Flex System Manager Yersion)

Power Systems Resources Car

Actions ¥ Search the t o
E Server-7954-24X-5N107782 | able Search

g ] S Select Marme & | Access % | Problerns % | Compliance

0O  Bisoviosea | Box M ok M ok
|

E‘L:l Operating Systems
Power Units

Figure 7-43 Displaying discovered operating systems on Power compute nodes
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Content area columns

Be default, 12 columns of information are displayed in the content area.
Figure 7-44 shows the first four columns of the default order. A slide bar at the
bottom of this window can be used to show the remaining columns. The order
and the number of columns can be tailored to the users preferences

b Welcome (Flex System Manager Yersion)

Power Systems Resources I:
B = Hosts
i -
E et PR -G 0R | Perfarmance Surmrmary | | | Actions | Search the table Search
g Eitrale e Select Marne * | Access & | State % | Detailed
Operating Systems
= I server-7a54-243-sn10775.,. [ ok Started Mane

Power Units

Figure 7-44 Default table view of hosts

The table in the content area can be customized for content and order by clicking
Columns from the Actions drop-down menu, as shown in Figure 7-45.

Manage Po

» Welcome (Flex System Manager Yersion)

Power Systems Resources I:
B = Hosts —‘
i -
E et PR ARG 15 5 R Performance Surnmary | Actions | Search the table Search
B i Create Group
g it Select Marne & | State % | Detailed .
Operating Systems Display M
= O D server-7a54-24y-q  PERIAYHAME 4 started Mone
Power Units
Import Groups

Columns...

Export

Select All
Deselect All
Show Filter Row

Clear All Filters
Edit Sort
Clear All Sorts

Figure 7-45 Selecting the Columns option
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The Columns view opens, as shown in Figure 7-46, and allows editing of the
columns that were selected for display and the wanted order in the content area
table. The example shows the Problems heading highlighted. This heading can
be repositioned in the order of the table by using the Up and Down buttons.

Columns

Order wiidth

Available Columns Selected Columns
Agent Time Zone Offset A dd Available Processing Units ~ m
Allocated Storage (MB) - Server Systern F— Felel = Available Mernory (GEB) u P
Architecture = Configurable Processaors
Asset Tag = Rernove | Configurable Mernory Down
Available Capacity Serial Mumber
Available Memory [MEB) Model
Available Processing Units —
Auailable Proceszsors b IP Addresses b

| (o114 | | Festore Defaults | Cancal | Help |

Figure 7-46 Table column formatting options

When the wanted changes are made, click OK to save and apply. In the example
that is shown in Figure 7-47, the Problems column was moved up in the list or to
the left in the table. The Detailed State column moved to the right (and out of
view of this example).

Manags Pouw

¥ Welcome (Flex System Manager Yersion)

B (= Hosts
E Server-7054-24%-SN10FFE2 Ferforrnance Surnmary | | Search the table... Search

é ¥irtual Servers
’:‘ﬁ DOperating Systems
Power Units

Select Mame * | Access % | 5t %  Reference Code £ | Problems B

O I server-7954-24x-3n10772... ok Started B irformation

Figure 7-47 Revised table view of hosts
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Object menu options

Most objects in the FSM that are light blue in color can be clicked for more
information and right-clicked to show the main operations that can be performed
on that object. The Power On example in Figure 7-48 shows an example of
powering on a host or server by right-clicking the object and then selecting

Operations — Power On.

| Perforrnance Surmrmary | | | Ackions v| | Search the table...

-
b

e
W

Select Marme= Access @ || .o

Reference Code

Search

l\
W

~
W

Problems Avail:

I server-7354-245-sM10775.,

Related Resources

Topology Ferspedtives

4
4

[ trfarmation 21,6

Create Group

IBM FEM Explorer
Remove...

Add to

Automation

Hardware Information
Irvientany

| Opsistions
Fower OnfOff

Release Management
Security

System Configuration
System Statuz and Health

v v w v

Change Fasamord

Launch Advanced System hManagementiAShi)

Fower lanagement

Rebuild Managed System

Schedule Operations

Serrice and Support

| T v T T w

Uilization Data

£ Properies

Figure 7-48 Object right-click options
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Typically, operational selections start a wizard or display a set of options that are
related to the operation. Figure 7-49 shows the power-on options for the selected
Power compute node.

Power On: Server-7954

Ta power aon the systern, select a power on option and click Ok,

Power on options:

Marrnal b

Marrnal
Hardware Discovery
Systern Profile

r on the managed systern as defined by the next vitual zeruve)
clicy, launch the following task:

Edit Host

Figure 7-49 Power on options

Chapter 7. Power node management 237



Right-click options for an object are context-sensitive, meaning only valid options
for the state of the object or the number of objects that are selected are shown.
The example in Figure 7-50 shows a virtual server on the same physical server
that was used previously. This virtual server does not have an Operations option
from a right-click operation because the physical server is powered off. Also, the

State is Not Available.

Perforrmance Surmrnary | Actions ¥ | Search the table...
Select Marme 2 | PartId Arccess

|_:| itz Related Resources B ok
I:‘ |E| itzoAliHl Topolagy Perspectives 3 B (o] 4

Create Group

Change Default Profile

Add to »

Automation 3

Inwventon 3

Release Management 3

Remote Access 3

Security »

Systern Configuration 3

Systern Status and Health 3

Service and Support »

Properties

Search

2 | State o
Mot Available

Mot Available

Figure 7-50 Context-sensitive menu system

When the physical server is powered up, the state for the virtual server changes
to a value other than Not Available (typically, Stopped or Running). With these
values, a right-click of the virtual server now shows an Operations option.

7.8.4 Managing Power compute node basics

238

Basic compute node management consists primarily of the following tasks:

» “Requesting access to the Flexible Service Processor’ on page 238

“Inventory collection” on page 240

| 2
» “Opening a virtual terminal console with the FSM GUI” on page 243
» “Updating system firmware” on page 247

These tasks are described in the following sections.

Requesting access to the Flexible Service Processor

Typically, a Power compute node is automatically discovered and accessed
(unlocked) through the CMM discovery process and FSM chassis management.
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The access must be shown as OK before most operations can be performed.
This access allows the FSM to talk to the Power compute node’s Flexible Service
Processor (FSP). The following example shows a discovered node in a No
Access condition and how to correct the issue.

Figure 7-51 shows one of the two available Power compute nodes or servers to
be in a No Access condition.

Manage Poy tems Resources

» Welcome (Flex System Manager Yersion)

Powrer Systems Resources

E = [Hosts
| : ,—|
E Server-7954-24%-SN107782 Perforrmance Surnmary Actions | Search the table.., Se
g‘ ¥irtual Servers R — o | cces: s | state -
= Operating Systems
= O D server-7954-zax-sn10775.. B No access Mot Available

Power Units

Figure 7-51 Power compute node in No access state

To request access, complete the following steps:
1. Click No Access in the Access column.

2. In the Request Access window that opens (as shown in Figure 7-52), provide
an FSM administrator UserID (centrally managed systems) or CMM
supervisor UserlD (non-centrally managed systems) and password, then click
Request Access. In the Access column, the No Access status should
change to OK.

Specify the user ID and password to authenticate Flex Systern Manager to one or more target systems, Then cick Request
Access to grant all authorized Flex Systern Manager users access to the target systemi(s),

Flser ID:

#pazsword:

| Reguest Access Close

Selected targets:

Marme Access Trust State

0 server-7954-24%-3n10775... B Mo sccess [ Trustad

44 page1ofl FH 1 » Total: 1

Figure 7-52 Requesting access to a Power compute node

3. With the access request complete, click Close to exit the window and return
to the server list view in the content area.
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Inventory collection

For the FSM to accurately manage a Power Systems compute node, inventory

information must be collected.

Usage note: A Power based compute node is required to be in a power state
of at least Standby before the inventory collection job completes without

errors. The example that is shown in Figure 7-48 on page 236 and Figure 7-49
on page 237 show the power-on steps.

To accomplish this task, perform the following steps:

1. Right-click the server object in the list, as shown in Figure 7-53.

Perforrmance Surnrnary | Actions
Select Marme &3
{ server-7o54-240-sn10778.,

- | Search the table...

Access & State

Related Resources

Topology Perspectives

Create Group

1B FShd Explorer

Remove...

FAudd to

Automation

Hardware Information
Invertory

‘ Operations

Power OnfOff

Release Management

Security

Systemn Configuration

Systemn Status and Health

Search

Reference Code 3

B ok

Criscower 05 and Update Firmuware

Wiew and Collect Inventony

Wiew Mebwork Tapology

Semice and Support

b . A . . . Y A A

Froperies

Figure 7-53 Starting inventory request of Power compute node

2. Click Inventory — Collect Inventory to start the collection.

Nearly all processes in the FSM application are run as jobs and can be
scheduled. The scheduling can be immediate or in the future.
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Figure 7-54 shows the job scheduler window that opens when the inventory
collection process is started. The start options are to run now (default) or

schedule to be run at a later time. For this is example, the default of Run Now
is acceptable.

Launch Job

Schedule Motification Cptions

Job narme and zchedule

#lob Marne:

Collect Inventory - June 18, 2013 9:51:54 AM EDT
Choose when to run the job.

@Run Mow

O schadule

Figure 7-54 Starting inventory collection job
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3. Click OK at the bottom of the window.

When the job starts, a notification is sent to the originating window with
options to Display Properties or Close Message, as shown in Figure 7-55.

Manage Pow

ATKCOR1DZ2I
The following job has been created and started successfully: Collect Inventory - August 6, 2013 10:24:22 PM EDT

| Display Properties | Close Message

k Welcome (Flex System Manager ¥ersion])

Power Systems Resources

B = Hosts |
i -
B server-7954-24%-5N107782 Perfarmance Surnmary Actions J | |Search the table Search

g Virtual Servers

L_' Select Marne % | Access & | State % Referenc
Operating Systems
= I server-7354-240-sM10773... [ ok Started

Power Units

Figure 7-55 Inventory job start notification

Clicking Display Properties opens the window that is shown in Figure 7-56. The
job properties window has several tabs that can be used to review other job
details. The General tab that is shown indicates that the inventory collection job
completed without errors.

Active and Scheduled Jobz

Active and Scheduled Jabs (Properties)

Mame: Collect Inventory - August 6, 2013 10124122 PM EDT | Actionz ¥

General |_ Targets Histary Lags

Status: Cormplete

Prograssz: 1009

Last Run Status: Complete (view log)

Cescription: Run once on 3/6/13 at 10:24 M
Mext Run:
Last Run: 2/6/13 at 10:24 PM
Task: Colled Inventory
‘ Creatad By: USERID
Edit

|
Figure 7-56 Inventory job status

The Active and Scheduled Jobs tab and the View and Collect Inventory tabs near
the top of the window can be closed.
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With access and inventory collection complete, the FSM can manage the
compute node.

Opening a virtual terminal console with the FSM GUI
One virtual terminal console for each virtual server can be opened from the FSM.
This virtual terminal console can be used for initial operating system installation,

network configuration, and debug or general access if wanted for VIOS, AlX, and
PowerLinux virtual servers.

IBM i uses 5250 emulation for its system console. For more information, see
11.3, “Configuring an IBM i console connection” on page 512.

In any view of the FSM that shows a Power compute node virtual server object, a
virtual terminal console can be opened by right-clicking the option. In the
example, the starting point is the Manage Power Systems Resources view.

Flex Note: When a Power Systems compute node is managed by an FSM,
SOL must be disabled for the node at the CMM to allow access to the virtual
terminal for the first virtual server of the node. For more information about
disabling SOL, see “Disabling SOL for chassis” on page 218 or “Disabling
SOL for an individual compute node” on page 219.
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To open a virtual terminal console, complete the following steps:

1. Click the wanted server under Hosts in the navigation area. Right-click the
virtual server in the work area table. Select Operations — Console
Window — Open Terminal Console, as shown in Figure 7-57.

Server-7I54-24K-5SMN107732RB

| Perforrnance Surnrnary | | | Actions v| | Search the table,..

Select Marme

[F itzoviosad
0 [Fitscamx

Search

& | Part1d % | Access & | State % | Reference... %=
Related Raszources » Ok Started
Tapolagy Perspectives » [a134 Stopped
Create Group
Change Default Frofile
Add to »
Automation 3
Inventony 3
Operations Restart

Release Management

Security

Systemn Status and Health

4
4
Systemn Configuration 3
4
»

Semice and Support

Schedule Operations

Shutdawn

Froparties

Close Terminal Conzole |

Figure 7-57 Opening a virtual terminal console on a virtual server from the FSM

2. Acknowledge any Java security messages to allow the console applet to start
and open the console window.

IBM Flex System p270 Compute Node Planning and Implementation Guide



3. When the terminal console opens (as shown in Figure 7-58), the
management console (FSM) IP address and the current User ID are shown in
the window. Enter the password for the current FSM User ID to access the
terminal.

|~/ 7989-VIOS - Terminal Console M=
File Edit Font Encoding Options

.
In order to access the terminal, you must first authenticate with the following —
management console: 9.42.170.223

User ID: USERID

Password:

Connecting. . .Connection successful.
Open in progress
Open Completed,

IBM Virtual I/O Server
login: I

(Lo T

Figure 7-58 Terminal console access and authentication

4. The Terminal Console tab that opened on the FSM can be cleared by clicking
OK (as shown in Figure 7-59) to return to the virtual server table (or the tab
from where you started the console).

IBM Flex System Manager™ Welcome USERID Froblems 0@ o Compliance 0@ o |Help | Logout
Home Chassis Man... Manage Powe... | Terminal Co... X\ --- Select Action --- -
[ Terminal Console ?-0

& terminal conscle session to virtual server ITSO VIOS7 has been started in 2 separate window. Accept any java
security warnings.

Figure 7-59 Validating with the FSM
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If SOL is not disabled, you receive the error that is shown in Figure 7-60 when
you are trying to open a virtual terminal console to the first virtual server on a

Power compute node. For more information about disabling SOL, see “Serial
Over LAN” on page 217.

|2 7989-¥I0S - Terminal Console (=)
File Edit Font Encoding Options

In order to access the terminal, you must first authenticate with the following | *
management console: 9.27.20.199

User ID: UZERID
Password:
Comnecting. ..Comnection successful.

Open in progress

The open failed.

-The zeszion may already be open on another managemsht console
-The server may hot be ready to accept comnnections.

Attempts to open the session failed. Please close the terminal and retry the op
en at a later time.

If the problem persists, Please contact IEM support.
Feceived end of file, Exiting.

Lo L]

Figure 7-60 Console open failure on virtual server ID 1 with SOL enabled

Opening a virtual terminal console session with the FSM CLI

The FSM CLI alternative to open a virtual terminal session is the vtmenu
command.

Note: The FSM vtmenu can be used only for VIOS, AlIX, and PowerLinux
partitions. IBM i does not use SMS and uses 5250 emulation for its system
console. For more information, see 11.3, “Configuring an IBM i console
connection” on page 512.

1. Open an SSH session to the FSM and log in with a valid user ID and
password. At the command prompt, use the vtmenu command.
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2. The vtmenu initially shows all the Power compute nodes under management
control of the FSM, as shown in Figure 7-61.

1) Server-7954-24X-SN107782B
2) Server-7954-24X-SN1077E3B

Enter Number of Managed System. (q to quit): 2

Figure 7-61 Vtmenu initial window

3. Choose a Managed System, the example uses server 7954-24X-SN107782B.

4. A list of partitions that are running on the compute node are displayed, as
shown in Figure 7-62. Choose the partition; for example, for itsoAIX1, choose

Partitions On Managed System: Server-7954-24X-SN1077E3B
0S/400 Partitions not listed

1) itsoAIX1 Open Firmware
2) itsoVIOS6A Running

Enter Number of Running Partition (q to quit): 1

Figure 7-62 Vtmenu: Partitions

5. When the partition is chosen, the virtual terminal session starts. (You might
need to press Enter to update the sessions and display the current output.)

6. To exit the virtual terminal session, enter the key sequence of ~. (tilde, then a
period) to return to the partition selection menu.

Updating system firmware

The FSM updates system firmware on a Power compute node with Update
Manager, an FSM plug-in. Update Manager can download updates directly from
IBM across the internet. Updates can also be manually imported to the update
library if Internet access is not available.

The following example describes the manual import process and updating of a
Power compute node.
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Acquiring system firmware package

The firmware update for a Power compute node call be downloaded from IBM Fix
Central. This package consists of the payload or fix file and other files that are
used by update manager and the FSM. Figure 7-63 shows a file list for a typical
Power compute node system firmware update.

01AF773_016_016.dd.xm]
01AF773_016_016.html
01AF773_016_016.pd.sdd
01AF773_016_016.readme.txt
01AF773_016_016.rpm
01AF773_016_016.xm]

Figure 7-63 Power compute node system firmware file list

FSM and IBM Fix Central: When a Power compute node firmware update is
requested from Fix Central, ensure that the option that includes the packaging
for IBM System Director is selected.

Use SCP to transfer these files from the local workstation to the FSM. Normal
user access to the FSM CLI limits the typical commands that can be run.
However, the mkdir command is available and the files can transfer to a directory,
such as, /home/USERID/power.

Importing into the update library

The import process and the actual application of the updates can be started as
two separate tasks or as one task. The example that is presented here uses the
single task approach.

Complete the following steps:

1. From the Hosts view, right-click the wanted server to be updated (as shown in
Figure 7-64 on page 249), and select Release Management — Acquire
Updates to start the Acquire Updates wizard.
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b Welcome (Flex System Manager Yersion)

Power Systems Resources

B = Hosts
E Server-F934-245-5N107 782

| Performance Surnmary | | | Actions v| | Search the table..,

@ Virtual Servers

Select
L_é Operating Systems

Marne =

I Server-7954-24K-SN10778.,

Power Units

< | =@

Aocess & | State

Search

# | Reference Code

Related Resources

Topology Perspectives

Create Group

1Bt FShd Explarar

Remove...

Add to

Automation

Hardware Infarmation
Irwe ntony

Operations

Fower OnfOff

Security
Systemn Configuration
Systemn Status and Health

v rw v w w w

Import Updates by FTF

Feadiness Check

Fower Firmware hanagement

Semice and Support

- | v v v

Froperties

Show and Install Updates...

Show Installed Updates...

Figure 7-64 Acquiring firmware update for Power compute node

2. Select the Import updates from the file system option and enter the complete
path on the FSM to the update package, then click OK, as shown in

Figure 7-65.

O Check for updates (Internet connection required)

@ Import updates fram the file system

Learn rmore about acquiring updates

Select the method to use to acquire the updates, If the IBM Flex Systern Manager™ server does not have an Internet
connedtion, selec the "Import updates from the filesystern" option to download and import the updates manually

"ftropfupdates"

fhome/USERIDSpower

library,

[ox]

After you download the updates, type the path to the directary ar archive file below and then click OK to impart the
updates, The updates to import must reside on the managerent server. For example, you can enter

Click ©K to launch or schedule an import task, This task will copy the updates from the given path to the update

Figure 7-65 Importing the update
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3. When the OK button is clicked, the job scheduler opens and asks to run now
or schedule in the future. The option to display the running job is shown. For
import jobs, it is good practice to verify that an update was processed and the
job was completed without errors, as shown in Figure 7-66.

duled Jobs=

Active and Scheduled Jobs (Properties)

Marme: Immport Updates - June 20, 2013 2:19:03 PM EDT | Actions

General Targets Hiztory Logs

Click onjob instance in the Marme colurnn in order to view its logs

Job Instance

Adtionzs ¥ Search the table... Search
Select Mame ¥ | Status e
6/20/13 at 2119 PM Cornplete
M4 pagelofl FH 1 L] Selected: 1 Total: 1 Filtered: 1
Job lag Message filker: | All w

June 20, 2013 2:19:33 PM EDT-Level:1-MEID:0--MS5G: Job "Import Updates - June 20, 2013 2:19:03 A~

PM EDT" activated,

June 20, 2013 2:19:35 PM EDT-Level: 200-MEID:0--MSG: Subtask "Import Updates" activated.

June 20, 2013 2:19:35 PM EDT-Level: 200-MEID:0--MSG: Mo clients to start

June 20, 2013 2:19:25 PM EDT-Level:200-MEID:0--MS55: Subtask activation status changed to "Active".

June 20, 2013 2:19:35 PM EDT-Level:200-MEID:0--M5G: Subtaszk activation status changed to

"Starting".

June 20, 2013 2:19:35 PM EDT-Level:1-MEID:0--MSG: Job activation status changed to "Active',

June 20, 2013 2:19:35 PM EDT-Level: 200-MEID:0--MSE: Subtask activation status changed to "Active".

June 20, 2013 2:19:35 PM EDT-Level:150-MEID:35321--MSG: ATKIUSC206] SGenerating SDDs for path:

"fhorme/USERIDY power",

June 20, 2013 2:19:26 PM ELT-Level:150-MEID:3881--MSG: ATKUPD293I Update "01AF773_016_01&"

was successfully imported to the library,

June 20, 2013 2:19:36 PM EDT-Level:150-MEID:38581--MSG: ATKUPDS73I Running compliance for all

new updates that were found.

June 20, 2013 2:19:54 PM EDT-Level:150-MEID:3881--M5G: ATKUPD286I The import updates task hasz
L o

Figure 7-66 Update import job log

The update import part of the overall update task is now complete. The steps in
the next section are a continuation of the compute node update process.
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Applying the system firmware update

When you close the Active and Scheduled Jobs tab, the Acquire Updates task
can continue by clicking Show and Install Updates to open the Show and Install
Updates window, as shown in Figure 7-67.

Acquire Updates

A job was scheduled, To monitar the pragress of this job, click Display Praperties in the preceding message,

when the job iz cornplete, dick Show and Install Updates to view the updates needed by a syster,

| Show and Install Updates | Close

Figure 7-67 Show and Install Updates start option

The Show and Install Updates window in Figure 7-68 displays the name of the
server or object to which the updates that are listed in the table can be applied.

When the wanted package is selected, the Install option is available and can be
clicked. When Install is clicked, the update wizard starts.

nd Inztall Upc

Thiz page shows the current updates that are needed for the selected systerns, Superseded or optional updates are not
shown, To view superseded or optional updates that are installable on this system, click the "Show all installable
updates,.." link below,

Show all installable updates...

Updates needed for "Server-7954-244-SH1077ESR":

|
Install... I Actions VJ Search the table... Search

Select Marme % Systemn & Wersion & Severity
%Power? Systern Firrmware FW 773,99 - AFFF3_016 | Server-7954-24%¥-SM1077E3B  AF773_016 Mone

< ] >

M4 pPagelofl bk 1 L3 Selected: 1 Total: 1 Filtered: 1

Figure 7-68 Show and Install Updates window
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The update wizard prompts you through a welcome page and then a Start Target
Checks page. As shown in Figure 7-69, this page queries the target or, in this
case, a Power compute node and determines whether the object is in a state that
can be updated. Click Next to continue.

Start Target Checks

vy welcome
a e readiness and concurrency checks on the target systems

Start Target Start th di d heck the t t s
= Checks

Target Check Results

Processing the targets' readiness and concurrency checks can take a few minutes
Surnmary depending on the number of targets selected, Click 'Mext' to continue,

Figure 7-69 Readiness checking in the update wizard
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When the readiness check completes, the Target Check Results are displayed,
as shown in Figure 7-70. Typical information includes the duration of the update
tasks and if the update is disruptive and requires a power cycle. The table that is
shown below the informational message indicates the current Applied
(temporary), Committed (permanent), and Platform IPL levels.

Target Check Results

Display the results from the readiness and concurrency checks on the selected targets

Warning

The following targets will be powered down during the operation: [Server-7954-44x-SN1077E3R (7954-44=*1077E3R)]
The update is disruptive to the systern, To prevent impacts from this operation, you must quiesce, or close, any applications
running on your operating systems for the affected systems.

Information
Estimated task duration is 33 minutes,

Current profile data backup files have been copied: 7954-44X*1077E3R: fvarfhsc/profiles/1077ESR
fbackupFile_FirmwareUpdate01AF773, fvarfhsc/profiles/1077E3R/directory/backupFile_FirmwareUpdate01AF7 73 . dir

Update is disruptive to servers,

OConcurrent install anly, deferred disruptive activate, Thiz will farce an auto-accept of the current level,

@Disruptiue install and activate

Auto-accept the currently running firmware image as part of the operation, This option is anly applicable to activated firmware
levels, Installations with a2 deferred activation concurrency will always perform an auto-accept,

Systern Target Checks

| Search the table... Search

Systern Mame % | LIC Type % | Readiness %  Applied Level % Committed Level £ Platform IPL Level £ | Mext IPL

FO54-44R*¥ 107 FEIR Managed Systern Primmary  Passed 3 3 3 3

Figure 7-70 Target Check Results window

Continue the update process by clicking Next.

Chapter 7. Power node management 253



Figure 7-71 shows the Summary window that lists what update is going to be
applied to an object or objects. Multiple servers objects can be selected from the
Host content window. Click Finish to complete the wizard and open the job
scheduler. When the job scheduler is started, you can select to display the
update job.

Summary

The updates will now be installed on the selected systerms, Verify the installation settings below,

Selected updates:

Marne *  Version % | Sewerity EF Product % | Categaory % | Downloaded £ | De: 3
%Power? Systern Firrmware FW773,99 - AFFF3_016 AFFF3I_01& Mone Systern Firmware Firmware wes Thiz pa
M4 Pagelofl FH 1 LJ Total: 1

Selected systermns:

Marne *  Type % | Description 2]
I Server-7354-44%-5N1077E3R Server
M4 Pagelofl FH 1 LJ Total: 1

< Back Mext = Finish Cancel

Figure 7-71 Update Summary window
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When a job that has multiple steps is displayed, such as, a system firmware
update, another tab is created that shows the job steps and the progress of each,
as shown in Figure 7-72.

and Scheduled Jobs

Active and Scheduled Jobs (Properties)

Marme: Install Updates - June 20, 2013 2:28:23 PM EDT

General Targets History Logs Job Steps

Select an instance of the job to display the history of job steps for that instance in the table below,

Job Instance | 6/20/13 at 2:28 PM %

Job Steps

| Search the table.., Search

Marmne % | Status & | Progress % | ctarttime 1 | Stop time 7

Downloading updates to "IBM 8731AC1 KGQSFOZD 555... | Complete | 100% Jun 20, 2013 ... Jun 20, 2013 2:28:3...
Staging Updates to "Server-7954-44X-SN107FEZR", Cormplete | 100% Jum 20, 2013 ... Jun 20, 2013 2:28:3..,
Installing Updates to "Server-7354-444-SN1077E3R", Running Jum 2o, 2013 ... |

Figure 7-72 Active update job showing Job Steps

When the update job completes, verify that there were no errors from the
General tab or the Logs tab in the active job window.

All tabs that are open and associated with this update can be closed.

7.8.5 Service and Support Manager

Service and Support Manager is a plug-in for the FSM. Service and Support
Manager automatically detects serviceable hardware problems and collects
supporting data for serviceable hardware problems that occur on your monitored
endpoint systems. The Electronic Service Agent (ESA) tool is integrated with
Service and Support Manager and transmits serviceable hardware problems and
associated support files to IBM Support.

For more information about Service and Support Manager, see the Information
Center, which is available at this website:

http://pic.dhe.ibm.com/infocenter/flexsys/information/topic/com.ibm.esa
.director.help/esa_kickoff.html

This section describes how to configure and activate ESA.
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Activating ESA

ESA is an IBM monitoring tool that reports hardware events to a support team
automatically.

Complete the following steps to set up ESA on your IBM Flex System Manager:

1. Access the ESA plug-in from the FSM Ul by clicking Home — Plug-ins —
Service and Support Manager, as shown in Figure 7-73.

Service and Support Manager

Manage serviceable problems on your systems.

Problem Reporting

Serviceable Problems for 9 Monitored Systems Electronic Services Links

Serviceable Problems

& 0 systems with serviceable problems All Problems
u 3 systems with no open serviceable IEM Support Portal
problems

Open a service request

Recent Activity

& 0 serviceable problems regquire attention

0 sarvice requests being investigated by IBM

0 requests have been updated in the last 24 hours

0 serviceable problems cpenad in the last 24 hours

Status

Not activated. Service and Support Manager is actively
monitoring for serviceable problems. However, Electronic
Service Agent™ iz not configured for alactronic service Getting Started with Electrenic Service Agent...
transmissions. Complete the Getting Started wizard to enable
the transmission of problems, inventory, and performance
measurement data to IBM.

/’IX Dynamic System Analysis (DSA) status error. Service and

. Support Manager encountered a problem trying to verify the
status of the DSA collectors. Electronic Service Agent™ has not
been configured. Complete the Getting Started wizard, then
try 'Test connection' task to verify connection to backend.

Commaon Tasks

Manage support files
Verify DSA status

List Running Power System Repairs

Setup and Configuration

Getting Started with Electronic Service Agent

Figure 7-73 Service and Support Manager window
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2. Click Getting Started with Electronic Service Agent under Setup and
Configuration. The agent configuration wizard starts, as shown in Figure 7-74.

Getting Started with Electronic Service Agent

Welcome
= Welcome
Your company contack IBM Service and Support Manager monitars, tracks, and captures system hardware errors and service
information and reports serviceable problems directly to IBM Support using the IBM Electronic Service
System location Agent tool.

i as [ I The wizard helps you get started, assisting you with:
Authorize IBM =
B Entering your company contact and system location
B Configuring the connection to IEM

B authorizing an IBM ID

Summary

Show this welcome page next time

Figure 7-74 Getting Started with ESA wizard Welcome window
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3. Click Next to continue to the company contact information window, as shown
in Figure 7-75.

Getting Started with Electronic Service Agent

o wes Your company contact
elcome

Provide information about the person that IBM Support may contact about a problem reported by

Your compan
= pany Electronic Service Agent.

contact

#Contact :
Connection entact nams =

#Company name:

Authorize IBM IDs
Summary #Telephone number:
Extension:
Fax number:
Alternate fax number:
H#E-mail:
Alternate e-mail:
Help desk number:
Extension:
Pager number:
Street address Line 1:
Line 2:
Line 3:
City:
State or province:
#Country or region: El
Postal code:

Alternate contact
name:

Alternate telephone
number:

Extension:

Figure 7-75 Getting started with ESA wizard company contact window
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At a minimum, the required information that is marked by an asterisk must be
completed before you click Next. Figure 7-76 shows the request for the
system location information.

Getting Started with Electronic Service Agent

o/ wal System location

Your company Provide default information about the physical locations of your systems. Information can be overridden for
v EEnTEE: specific systems by clicking Resource Explorer, selecting a system, and clicking Location under the
Additional Properties heading.

= System location

#Telephone number: |

Authorize IBM IDs
Extension:
S #Country or region: El
#Street address:

Wity

#State or province:

#postal code:

#Building:

Floor:

Room number:

Row

Aisle:

Displaced height (em):

Altitude (meters):

Other information:

Figure 7-76 Getting started with ESA System location window
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4. Enter the required information and click Next to continue to the Connection
page, as shown in Figure 7-77.

Getting Started with Electronic Service Agent

. Connection
elcome

An Internet connection is required to use this function. Specify how the Internet should be accessed.

{ Your company
contact

+ System location Specify settings for the Internet connectivity that IBM Flex System Manager™ uses to obtain updates.

=» Connection Choose the method to use to access the Internet.

Authorize IBM IDs @ Connect to the Internet directly

Summar ) Connect to the Internst through an HTTP proxy server

Prowxy server host name: Port number:
Proxy server requires authentication

User name:

Password:

Test Internet Connection J

Figure 7-77 Getting started with ESA Connection page

5. The Connection page allows the setup and testing of access to the Internet.
When the configuration process is complete, click Test Internet Connection.
An unsuccessful test results in a message that is shown in Figure 7-78.

6 ATKUPDB44E
An error occurred while testing for connectivity to the Internet. Ensure that the IBM Flex
System Manager Server system has connectivity to the Internet through ports 80 and
443, then try the operation again. If the problem persists, try the operation again later.

Figure 7-78 Unsuccessful Internet test access error message
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A successful connection test displays the message that is shown in
Figure 7-79.

IE‘ ATKUPD1491

Internet connection test completed successfully.

Figure 7-79 Successful Internet test access message

6. When the test returns successfully, click Next to continue to the Authorized
IBM IDs window, as shown in Figure 7-80.

v Welcome

Your
v company
contact

System
v location

v Connection

Authorize
= IBM IDs

Authorize IBM IDs

Provide an IBM ID to be associated with information sent by Electronic Service Agent.

Providing your IBM ID enables you to access the service information transmitted to IBM by Electronic Service
Agent. If you do not have an IBM ID, you can obtain one at http://vwon.ibm.com/registration. Secure access to the
service information is available via the IBM Electronic Services Web site (http://vawiibm.com/support/electranic),
at any time, regardless of your systam status. The My Systams link provides several functions aimed at saving
vou time and helping you solve problems more quickly.

If you choose not to enter your IBM ID now, you can enter it later using the Service and Support Manager
Summary page.

Primary IEM ID: ||

Secondary IEM ID:

Figure 7-80 Getting started with ESA wizard Authorized IDs window

The Authorized IDs page provides for a primary and secondary IBM ID to be
listed and associated with the service information that is transmitted to IBM.
These IDs are optional and the wizard can continue without any values being
entered.
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7. Click Next to continue to the Summary page, as shown in Figure 7-81.

Summary
v Welcome
YRS The following settings will be established when you click Finish.
v company
contact
Your company contact:
System
1/ location Contact name:
Company name:
« Connection pany
Telephone number:
v Autharize Extansion:
IEM IDs
Fax number:
= Summary Alternate fax number:

E-mail:

Alternate a-mail:

Help desk number:
Extension:

Pager number:

Street address Line 1:
Line 2:

Line 3:

City:

State or province:
Country or region:
Postal code:

Alternate contact name:
Alternate telephone number:

Extension:

System location:
Telephone number:
Extension:

Country or region:
Street address:
City:

State or province:
Paostal code:
Building:

Floor:

Room number:

Figure 7-81 Getting started with ESA wizard summary window
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In the Summary page, you can review all of the information that was provided
to establish the settings for ESA. If any changes are required, click Back to
return to the appropriate window or click Finish to accept the settings and
complete the wizard.

Click Finish to return to the Service and Support Manager window. The status
should show Ready for Service and Support Manager, as shown in Figure 7-82.

Service and Support Manager

Manage serviceable problems on your systems.

Problem Reporting

Serviceable Problems for @ Monitored Systems Electronic Services Links

Serviceable Problems

& 0 systems with serviceable problems All Problems
E 9 systems with no open serviceable IEM Support Portal
problems

Cipen a service reguest

Recent Activity

@. 0 serviceable problems reguire attention

0 service requests being investigated by IEM

0 requests have been updated in the last 24 hours

0 serviceable problems opened in the last 24 hours

Status

a Ready. Service and Support Manager is actively monitoring for | Commaon Tasks
serviceable problems and Electronic Service Agent™ is .
configured to automatically transmit problems, inventary, and | M@nage support files

performance measurement data to IBM. Sand test problem
ﬂ Dynamic System Analysis (DSA) status verification in Test connection to IBM
f’ progress. Service and Support Manager is currently verifying Varify DSA status

Eie status Oigiie DSA collectors. List Running Power System Repairs

Setup and Configuration

Manage settings
Manage your system contacts

Getting Started with Electronic Service Agent

Figure 7-82 Ready status for Service and Support Manager
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Testing the connection to IBM support

A further test of connectivity can now be performed from the Service and Support
Manager page, click Test connection to IBM under Common Tasks. A
confirmation question is displayed, as shown in Figure 7-83.

Test connection to IBM

A test will be performed to ensure that the Electronic Service Agent tocol can connect to IEM support. The results of the test will
appear in the Event Log.

Seis

Figure 7-83 Testing connection to IBM support

Check the event log by clicking Home — Plug-ins — Flex System Manager —
Event Log. When the event log is shown, enter Electronic in the search field
and click Search. The search results return a log entry similar to the example
that is shown in Figure 7-84.

Event Log =0

Select an event filter to display a specific set of events. Select Event Log Preferences to customize how many events
to display.
Event filker:

All Events [+]

Last Updated: Sep 25, 2013 6:32:20 PM CDT

Events

Refresh Delete Create Filter... | Actions ¥ | Electronic 4

Select | Event Text | Source

I:l Electronic Service Agent connection test successful. LESAUSFSM2.austin.ibm.com

Figure 7-84 Test connection to IBM event log entry
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7.9 Management by using an HMC

This section describes the basic management of a Power compute node by using
an HMC. The assumption is that the HMC is operational and is ready to configure
an Ethernet adapter for communication on the same network as the CMM.

7.9.1 Accessing an HMC

This section describes how to access and perform basic navigation on an HMC
web-based user interface to complete tasks on Power compute nodes.

The HMC web interface supports the following browsers:

» Internet Explorer 6.0, 7.0, 8.0, and 9.0
» Firefox 4,5,6,7,8,9,and 10

Starting the HMC

Start the HMC by setting the display and system units to the On position. When
the HMC completes the boot process, you see the Welcome window on the local
console, as shown in Figure 7-85. This page includes the link to log on to view
the online help and the summarized HMC status information.

Hardware Management Console (¥Y7R7.7.0.2)

This web server is hosting the Hardware Managerment Console application. Click on the link below to begin.

Log on and launch the Hardware Management Console web application.

You can also view the online help for the Hardware Management Console,

(] systemstas =

Status is good.

(/] attention LEDs

“ Status is good.

[ﬂ Serviceable Events
: One or more Serviceable Events.

Figure 7-85 HMC Welcome window
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To log on to the HMC, click Log on and launch the Hardware Management
Console web application from the Welcome window. The Logon window opens,
as shown in Figure 7-86.

"'I;I Hardware Management Console (¥7R7.7.0.2) Logon

Please enter a userid and password below and dlick "Logon™,

Userid: |
Password: |

Logon | Cancel | Help |

Figure 7-86 HMC Logon window

The HMC is supplied with a predefined user ID, hscroot, and the default
password abc123. When you update your password, you can no longer keep it at
six characters; the minimum length for a password is now seven characters.

User ID and password are case-sensitive: The user ID and password are
case-sensitive and must be entered exactly.

Session preservation

With HMC Version 7, you can remain in the graphical user interface (GUI)
session across logins, as shown in Figure 7-87. If you want to preserve your
session, choose Disconnect and then click OK.

1
=0 Choose to Logoff or Disconnect

Would vou like to log off the console, or disconnect from
it? If yvou log off, vour session is ended. If vou
disconnect, vour session is preserved and yvour tasks
continue to run. You can reconnect to the session at a
later time and continue working.

O Log off
&) Disconnect

oK || cancel || Help |

Figure 7-87 HMC logoff or disconnect window
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After you disconnect from the session, you can reconnect to the session by
selecting the session that you want to connect. As shown in Figure 7-88, session
ID 28 has two running jobs. When you reconnect that session, the jobs that you
were doing previously are displayed. You also see that there are three
disconnected sessions for the user ID hscroot. This is a typical situation when all
users log in with the same user ID (for example, hsroot). The disconnect feature
provides another reason to use separate user IDs for each user.

Choose a Disconnected Session

The following disconnected sessions are available to user "hscroot", You can choose to either
reconnect to one of these sessions, or start a new session, To reconneck, select the session to which
you wish to reconnect, then click "Reconnect”. To create a new session, click "New Session'',

Y¥ou can also delete a disconnected session by selecting the session you wish to delete, and then
clicking "Delete",

If you'd rather cancel connecting, click "Cancel".

Select | Session Id |Disconnect Time Creation Time Running Tasks
® |28 Cct 25, 2012 834,50 AM Oct 25, 2012 8:15:11 AM 2
O |24 Oct 24, 2012 5:40:19 PM Oct 24, 2012 3:55:59 PM 1
O |14 Cct 24, 2012 53636 PM Oct 24, 2012 5:46:27 AN 0]

Reconnect || Mew Session || Delete || Cancel || Help |

Figure 7-88 Reconnecting the previous session
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Components of the web-based user interface

The HMC workplace window consists of several major components, as shown in
Figure 7-89.

| Help

Ll
= welcome

= Servers

Custom Groups
E‘D System Plans

H HMC Management

@AJ Updates

=] “ Systems Management

E B233-E68-SM100DS1P

.
c'i& Service Management

QiSIcomelJHticisersny)
Use the Hardware Management Console (HMC) to manaoe this HMC as well as servers, logical parttions, managed systems, and other resources, Click on a link in the|

navigation pane at the left.

Manzsge servers, logicsl partitions, mansged systems, and frames; set up, configure, view current

I systems Management status, troubleshoot, and apply solutions

[y SystemPlans Import, deploy, and manage system plans on the HC

_Q_ HMC Management Perform management tasks to set up, configure, and customize operations associated with this HMC

:'I;E, Service Management Perform service tasks to create, customize and manage services associated with this HMC.

H VQ Updates Perform and manage updates on your system.

| ﬁ Status Bar Wiewy details of status and messages

Additional Resources

Ef Guided Setup Wizard Provides & step-by-step process to configure your HMC,

Installing and configuring the HMC w7 guide
(iew sz HTMLY

Provides an online version of instaiing and contiguring the HMC w7 guide for system administrators
and system operators using the HMC.

@ Managing the HMC vT guide
(iewr sz HTML)

Provides an online version of Managing the HMC w7 gulde for system administrators and system
operators using the HWMC.

[@ servicingthe HMC v7 guide
[Wieww &3 HTML)

Provides an online version of Servicing the HMG 7 guide for system administrators and system
operators using the HWC,

at OK

5-

&d° HMC Readme Provides hints and errata information shoul the HWC,

Online Infermation Accitional related onling infarmstion.

Figure 7-89 HMC workplace window
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As shown in Figure 7-89, the HMC workplace window features the following
components:

1.

Banner

The banner that is across the top of the workplace window identifies the
product and logo. It is optionally displayed and is set by using the Change
User Interface Setting task.

Taskbar

The taskbar is below the banner. It displays the names of any tasks that are
running, the user ID you are logged in as, online help information, and the
ability to log off or disconnect from the console. The taskbar provides the
capability of an active task switcher. You can move between tasks that were
started and are not yet closed. However, the task switcher does not pause or
resume existing tasks. For example, when you run three tasks on the HMC,
you can see tasks name in the taskbar and click to switch them, as shown in
Figure 7-90 on page 269.
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Hardware Management Console

Figure 7-90 Active tasks in the taskbar

Navigation pane

The navigation pane in the left portion of the window contains the primary
navigation links for managing your system resources and the HMC. The
following links can be found on the navigation pane:

— Welcome

— Systems Management
— System Plans

— HMC Management

— Service Management
— Updates

. Work pane

The work pane in the right portion of the window displays information that is
based on the current selection from the navigation pane. For example, when
you select Welcome in the navigation pane, the Welcome window content
displays in the work pane, as shown in Figure 7-89 on page 268.

Status bar

The status bar in the lower left portion of the window provides visual
indicators of current overall system status. It also includes a status overview
icon that can be selected to display more detailed status information in the
work pane.

7.9.2 Connecting a Power compute node to an HMC

The following dependencies are available for managing a Power based compute
node from an HMC:

>

The CMM must successfully complete the discovery process of the node, as
described in 7.7.2, “Connecting a Power compute node to the CMM” on
page 208.

The compute node’s FSP IP address is within the same subnet as the CMM,
as described in “Component IP configuration” on page 211.

The compute node is added as a Server in the HMC, as described in
“Servers” on page 279.

The chassis that contains the Power compute node is not managed by an
FSM.
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This section describes the following topics:

» HMC networking
» HMC adapter configuration
» Adding a Power compute node as an HMC managed system or server

HMC networking overview

An HMC can have multiple Ethernet adapters. In a traditional HMC and Power
based rack server environment, the HMC typically has a private and open
network connection. The private network, with the HMC acting as a DHCP
server, is used to communicate with a rack server’s dedicated FSP Ethernet port.
The open network is used for access to the HMC’s user interfaces from a more
general use or management network.

In an HMC and Power based compute node environment, the network
configuration typically consists of one or more open networks connections. The
DHCP server that is provided by the private side of the HMC might not be
desirable in the overall network configuration in a Flex environment because of
the limited options available. All the service processors in a Flex chassis,
including the FSPs, communicate on the chassis internal management network.
All network connectivity with the FSP to a compute node must flow through the
CMM’s network external 1 Gb connection.

The HMC can manage a Power compute node from anywhere in the network if
the IP address of the FSP can be reached. However, for reasons of security and
fault tolerance (for example), it is recommended that the HMC open network
connection be connected to the same switch as the CMM’s 1 Gb network
connection.

HMC network adapter configuration

This section describes network configuration settings that are available for the
HMC. To open the Change Network Setting window, select HMC

Management — Change Network Settings from the navigation and work pane
areas to open the Customize Network Settings window.
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Identification
HMC identification provides information that is needed to identify the HMC in the
network, as shown in Figure 7-91.

Customize Network Settings

Identification | LAM Adapters Mame Services  Rouoting

Use the following information to identify your console on the
network, Specify host name, domain name, and a short description
of this computer,

Consale name: lacalhost
Dormain name: lacaldomain

Console description: |

oK || cancel || Help |

Figure 7-91 Identification tab

The Identification tab of the Customize Network Settings window (see
Figure 7-91) includes the following information:

» Console name

HMC name that identifies the console to other consoles in the network. This
console name is the short host name.

» Domain name

An alphabetic name that the domain name server (DNS) can translate to the
Internet Protocol (IP) address.

» Console Description
Short description for the HMC.
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LAN Adapters tab

The LAN Adapters tab (as shown in Figure 7-92) shows a summarized list of all
local area network (LAN) adapters that are installed in the HMC. You can view
details of each LAN adapter by clicking the wanted adapter in the list and then
clicking Details, which starts the LAN Adapter Details window in which you can
change LAN adapter configuration and firewall settings.

%
” Customize Network Settings

Routing

;

Mame Services

Identification | LAN Adapters

LAMN Adapters

Ethernet ethD 00:10:18:4C:B5:0DF (9,42,171,90]
Ethernet ethl 00:21:5E:F9:FS: 46 (0.0.0.07

Details...

oK | Cancel | Help |

Figure 7-92 LAN Adapters tab

LAN Adapter Details window
The LAN Adapter tab of this window includes the following tabs:

» Basic Settings
» IPv6 Settings
» Firewall Settings
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Basic Settings

The Basic Settings tab of the LAN Adapter Details window, as shown in
Figure 7-93, uses the example of ethl to describe LAN adapter basic
configuration.

&

o
AN Adapter Details
L]

Basic Settings | IPv6 Settings  Firewall Settings

Local Area Metwork Information

LaM interface address: 00:21:5E F2:F2:46 ethl
® private C‘Open Media Speed {ethernet)

#[Atodetection j

Partition Communication: Enabled

DHCP Server
[ Enable DHCP serverfddress Range

C——F

IPv4 Address

Mo IPv4 address
Obtain an IP address autormatically (DHCP)

Specify an IP address
TCR/IP interface address: 0.0.0.0 ]

TCP/IP interface network mask: 255 255.255.0 |

0K | Cancel | Help |

Figure 7-93 LAN Adapter Details: Basic Settings tab

The following options are available:
» Local Area Network Information

The LAN interface address shows Media Access Control (MAC) Address on
the card and the adapter name. The following values uniquely identify the
LAN adapter and cannot be changed:

— Private

A private network is used by the HMC to communicate by its managed
system. The term private refers to the HMC service network. The only
elements on the physical network are the HMC and the service processors

of the managed systems.
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— Open

The term open refers to any general, public network that contains
elements other than HMCs and service processors that are not isolated
behind an HMC. The other network connections on the HMC are
considered open, which means that they are configured in a way that you
expect when any standard network device is attached to an open network.
An open network connects the HMC outside the managed system.

— Media speed

Specifies the speed in duplex mode of an Ethernet adapter. The options
are Autodetection, 10 Mbps Half Duplex, 10 Mbps Full Duplex, 100 Mbps
Half Duplex, 100 Mbps Full Duplex, or 1000 Mbps Full Duplex.

» DHCP Server

In an HMC private network, the HMC expects that a DHCP server is present.
If a DHCP server is unavailable, the HMC can be configured for that function.
When it is specified that the adapter be on an open network, the DHCP
function is locked and cannot be enabled.

» |Pv4 Address

In a private network, the IPv4 settings are locked and cannot be changed. In
an open network, the following IPv4 settings can specified:

— Turn off (no IPv4 address)
— Request IPv4 address from an external DHCP server
— Specify a static IP address

The connection between the HMC and its managed systems can be
implemented as a private or open network.

Flex System configurations: In most instances, the HMC adapter that is
configured for connecting the Power compute nodes is open. All compute and
storage nodes and I/O modules have their service processor IP addresses
assigned at the CMM on a subnet that typically fits the HMC open network
model.
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IPv6 Settings tab
The IPv6 Settings tab of the LAN Adapter Details window (as shown in
Figure 7-94) uses the example of ethl to describe LAN adapter IPv6

configuration.

%
7 LAN Adapter Details
L]

Firewall Settings

Basic Settings | IPv6 Settings

Autoconfig Options

i Autoconfigure IP addresses

[ Use DHCPYE to configure IF settings
Autoconfigured Addresses:

IP Address Prefiz Length

Static IP Addresses:
Select | IP Address Prefiz Length

add... | Edit... | Remove |

oK || cancel || Help |

Figure 7-94 LAN Adapter Details: IPv6 Settings

The following options are available:
» Autoconfigure options:
— Autoconfigure IPv6 addresses

If this option is selected, the autoconfiguration process includes creating a
link-local address and verifying its uniqueness on a link, determining what
information should be autoconfigured (addresses, other information, or
both). In the case of addresses, it is whether they should be obtained
through the stateless mechanism, the stateful mechanism, or both.
— Use DHCPvV6 to configure IP settings

This option enables stateful autoconfiguration of IPv6 addresses by using
the DHCMv6 protocol.

» Static IP Addresses

As shown in Figure 7-94, clicking Add opens an IPv6 Settings window in
which you can specify an IPv6 address and prefix.
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Flex System configurations: Although not required, consider assigning
an IPv6 address to the HMC adapter. Chassis components at a minimum
use a link-local address (LLA) for internal communications. Often, a Flex
System configuration is configured similar to a PureFlex IPv6 environment
with an IBM IPv6 prefix of fd8c:215d:178e:c0de and a prefix value of 64.
The last half of the address is the last 64 bytes of the LLA address.

Firewall Settings tab

The Firewall Settings tab of the LAN Adapter Details window (as shown in
Figure 7-95) uses the example of ethl to describe LAN adapter firewall settings
configuration.

=
w e AN Adapter Details
L]

Basic Settings | IPv6 Settings | Firewall Settings
LAN interface address: 00:21:5E:F9:F8: 46 Ethernet
Available Applications allow Incoming |
Select | Application Name |Ports | | [ allow Incaming by IP Address |
9 Secure Shell 22:tcp ‘ﬁ Allow remote Secure
C Secure Remote Web Access 443:tcp 9960:tcp Shell access.
O Open Pegasus 5089:tcp N
C RMC 657:udp 657:tcp
C FCS 9920:tcp 9900;udp |v
Allowed Hosts Remave
Select | Application Name [ports |allowsed Hosts | |

= Open Pegasus 5980 tcp 0.0.0.0/0.0.0.0 ~
O Cpen Pegasus S5989:tep T
O RMC 657:udp topi657 0.0.0.0/0.0.0.0
C RMC 657:udp topi 657 aafke
C FZ5 9920 tep udp: 9900 0.0.0.0/0.0.0.0
C FCS 0020:tcp udp: 9900 2afke L4
©  |5950 2300:tch top: 2301 0.0.0.0/0.0.0.0
C 5250 2300:tep top 2301 H
C Incoming Ping echo-request:icmp 0.0.0.0/0.0.0.0
C L2TP 1701:udp 0.0.0.0/0.0.00 w

0K || cancel || Help |

Figure 7-95 LAN Adaptor Details, Firewall Settings
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The HMC also acts as a functional firewall, which limits access by protocol to
private and open networks to which the HMC is also attached. The HMC does
not allow any IP forwarding. Clients on one network interface of the HMC cannot
directly access elements on any other network interface.

You use the Firewall Settings tab of the LAN Adapter Details window to view and
change current firewall adapter settings for the specified LAN interface address.
Select Allow Incoming to allow access to incoming network traffic from all hosts,
or select Allow Incoming by IP Address to allow access by incoming network
traffic from hosts that are specified by an IP address and network mask.

Name Services tab

You use the Name Services tab to specify DNS for configuring the console
network settings, as shown in Figure 7-96. DNS is a distributed database system
for managing host names and their associated IP addresses. With DNS, users
can use names to locate a host, rather than using the IP address.

A N

Raouting

i -
=E CGustomize Netwo
[ H |

Identification  LAM Adapters | Mame Services

DNS Configuration
Use DHCF DNS Settings
DMS gnabled
DNS Server Search Order
| Add
Remove
Domain Suffix Search Order
| Add
’7 Remaove

oK | Cancel | Help |

Figure 7-96 Name Services tab
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Routing tab

In the Routing tab, you specify routing information for configuring the console
network settings, such as add, delete, or change routing entries and specify
routing options for the HMC, as shown in Figure 7-97.

o
” Customize Network Settings

Identification = LAM Adapters Mame Services | Routing

Routing Information

Select Type Destination | Gateway Subnet Mask Interface

M. | Change... | Delete

Default Gateway Information
Gateway address

Gateway device
|any |z

i Enable 'routed'
oK | Cancel | Help |

Figure 7-97 Routing tab

Routing Information

The routing information displays any currently defined network gateways for the
HMC. Entries in the table can be selected and changed or deleted by clicking
Change or Delete. New entries can be made by clicking New.

Default gateway information
Typically, as a minimum, a default gateway must be configured for the HMC. The

gateway information shown (if any) is locked and cannot be changed or edited
from this window.

The default gateway information provides the following components:

» Gateway address

The default gateway is the route to all networks. The gateway informs each
personal computer or other network device where to send data if the target
station is not on the same subnet as the source.

» Gateway device
Network interface that is used as a gateway device.
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To add a new gateway, click New. The Route Entry window opens, as shown in
Figure 7-98.

7
= Route Entry
[ H |
Route Entry Position

@ after currently selected entry
O pefore currently selected entry

Route Type
Oﬂet Oﬂast @Qefault

Destination:

Gateway:

Subnet mask;
[ary 1=

Adapter:
oK || cancel || Help |

Figure 7-98 Route Entry window

Select the Default route type and provide the IP address of the gateway and then
click OK. The routing information table is updated with the default gateway
information.

Enable “routed” option

You use the Enable “routed” option to enable or disable the network routing
daemon, which is routed. If disabled, this option stops the daemon from running
and prevents any routing information from being exported from this HMC.

Systems Management displays tasks to manage servers, logical partitions, and
frames. Use these tasks to set up, configure, view status, troubleshoot, and apply
solutions for servers.

This section describes the tasks to manage a server.

Servers
The servers node represents the servers that are managed by this HMC. To add
servers, complete the following steps:

Before you begin: The Power compute node must be discovered by the CMM
and the IP address for the FSP on the same subnet as the CMM. These steps
are described in 7.7.2, “Connecting a Power compute node to the CMM” on
page 208 and “Component IP configuration” on page 211.
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1. Select Systems Management — Servers in the navigation pane.
2. Click Connections — Add Managed Systems in the work pane, as shown in

Figure 7-99.
Hardware Management Console "
@ @ Systems Management = Servers Wiew:
& welcome w2 | gl @ B |+ Filter Tasks ¥ | Viewsw
= II iz L Select ~ |Mame ~ | Status @ ﬁvitai\able fecear] A | Ayailable Memary (GE) #  Reference Code @
Servers s
FD System Plans
Iax Page Size: )
=) Total O Fiterect 0 Selected: 0
7 HMC Management 200

4
c'-ch Service Management

wz Updates

[Tasks: Servers EE =
B Connections
Add Managed System

Figure 7-99 Adding a managed system
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3. Select Add a managed system and enter an IP address or host name and
the password for a CMM supervisor level User ID, then click OK, as shown in
Figure 7-100.

Add Managed Systems

Use this panel to add systems in the network to the systems managed by
this HMC,

If you know the name or IP address of the system you want to add, enter
its specific name or I[P address and click Ok,

If you want to find the IP addresses of systems in the network, you can
specify a range of I[P addresses and click Ok to view the list of [P addresses
with their system names that were discovered in the network, You can then
zelect one or more systems from the list to add to the managed systems of
this HMC, The discovery process will take a long time.,

@ add a managed system

IP Address/Host name: «[g 42,171,37
Password:

' Find managed systems
Enter a range of IP addresses to search for managed systems,

Beginning IP Address; *r
Ending IP Address: *

ok || cancel || Help |

Figure 7-100 Add Managed Systems window

4. Click Add to confirm the addition of the managed system.

Confirm Add - Systems

The following systems will be added to the systems managed by this HMC,
&dding systems may be a lengthy process., It may take anywhere from a few
minutes to several hours depending on the network conditions,

Click ‘2dd' to add the systemis),

Systems:

9.42.171.37

add Cancel

Figure 7-101 Managed system add confirmation
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5. The work pane is updated with the added server, as shown in Figure 7-102.

hscroot | Help | Logoft
@ i & Systems Management = Servers Wiew.
&S welcome e g 2 O (- Filer Tasks v || Wiews w
= I] Systems Management Ava\labh.a available
B [ servers SERE] | (TR = | (B -~ El"nﬂnﬁsessmg ~ | Memary (om ~ |Reference Cads ~
E Server-7854-24X-SM107 7828
B B v [ server 7ase 241 snf Povver Oft L o
Max Page Size: y
FD P =00 Total 1 Fittereck 1 Selected: 1
i System Plans
E HMC Management
¢
G'¢IIJ Service Management
FD“ Updates
[Tasks: Server-7954-24X-SN1077028 (= =
Properties Connections Updates
Operations Hardware Information Serviceability
Configuration

Figure 7-102 Work pane that is updated with new managed system

If the password that is entered is incorrect, you see a Failed Authentication
message in the Status column and Incorrect LDAP password in the reference

column, as shown in Figure 7-103.

Hardware Management Console m-

« {5t Systems Management = Servers
(=R 22 2] (2] [ [ ] Fier Tasks v || wiews v
= I] Systems Management Available available
B [ zervers SERE] o f| e = | (B -~ El’:itcsessmg | emory (e ~ |Reference Cads ~
H 4217127
Custom Graups O E 9.42171.37 Failed Authentication a 0 Incorrect LDAP passwword
Max Page Size:
E‘D Systs PI =00 Total 1 Fiterec: 1 Selected: 0
L lem Plans
E HMC Management
P
s% Service Management
1 updates
rTasks: Servers 5= =
Connections

Figure 7-103 Managed system add failing password authentication
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To enter a new password, complete the following steps:

1. In the work pane area, select the wanted server, click the task selection, then
click Update Password or click Update Password from the Tasks options in

the lower half of the work pane.

Bl | ot
@0 B Systems Mansgernent = Servers View
5 Welcome el @l @2 B+ Filker ) Tazks w Wigwws ¥
=N | Systems Management Available J—
B I servers ESccti | Bane llE=as -~ El’nﬂncsﬂsmg * | Memory (o5) ~ |Reference Code ~
[ asz217137 - - o T .
L Custom Groups M oll (U Uppclats d ion Incorr e passyiors
R Coestens Fitered: 1 Selected: 0
I System Plans Configuration
B umc Management Connections
ey Hardhware Information
8¢u Service Management Updates
(] Updates Serviceability
[Tasks: 9.42.171.37 =
|: Unclate Pasgvward Connections Updates
Operations Hardware Information Serviceability
B Configuration
Manage Custom Groups:

Figure 7-104 Update Password for managed system access

2. Enter the correct password in the Update Password window, as shown in
Figure 7-105. Click OK.

Password - Authen ion Failed - 9.42.171.37

Authentication failed on the managed system below because its HMC
Access password has changed.

Managed system name : 9.42,171.37
Enter the correct HMC Access password to access the selected managed
system.
HMC Access password:
0K Cancel Help

Figure 7-105 Update Password window

7.9.3 Power compute node management basics

Basic compute node management consists primarily of the following tasks:

» Powering server on and off
» Creating virtual server
» Creating virtual consoles to virtual servers
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» Updating firmware
» Collecting and reporting errors

Powering server on and off

The Power On process of a Power compute node is the same as any other HMC
managed Power based server. From the navigation pane, click Systems
Management — Servers. In the work pane area, click the option to select the
wanted server. When a server is selected, the task button becomes visible and a
list of available tasks is also displayed at the bottom of the work pane.

The Power On option can be selected from the list of tasks at the bottom of the
work pane or by selecting the task button next to the server. In either case, select
Operations — Power On, as shown in Figure 7-106.

Systems Management = Servers Wiew: | Takle
g f 2 B (] Filter Tasks v || views v
Avzilable ;
o Available Reference
Select | Mame | Status “  Processing -~ Memory (GE) ~ Cole -~

Unit=

- |
v ||§ Server-7354-244-5M 0778282 proparties 216 22625

Max Page Siz m »
s00 Configuration 3 Poevver Management
Connections b | LED Status »
Hardware Information » Schedule Operations
Updates ] Launch &Advanced System Management (ASh)
Serviceahility » Litilization Data »
Reehuild
Change Pazsword
[asks: Server-7954-24X-SH107782B 3= =
Properties Connections Updates
& operations Hardware Information Serviceability
Powver On

Powver Management
LED Status
Schedule Operations
Launch Advanced System Management (2
Iiilization Data
Retuild
Change Password
Configuration

Figure 7-106 HMC managed server Power On
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Figure 7-107 shows the Power On server window that opens and is used to
select the Power On method option (Normal or Hardware Discovery). The
Normal method brings the server to a standby mode if no partitions are set to
auto-start. The Hardware Discovery method temporarily creates and activates an
all systems resources partition that is used to collected information, such as,
network MAC addressees and Fibre Channel WWPNSs. After the detailed
hardware information is collected, the temporary partition is shut down and
deleted and the server remains in an Operating state.

Power On - Server-7954-24X-5N107782B

To power on the managed system, select a Power-on option and click
(8]

Power-on option |NDrmaI |E

When you select | SEmaN jon, the Partition Start Palicy
defines how the n Hardware Discovery . The current setting for the
Partition Start Pol T 107 LT 1Al age T ST SCeTT is: User-Initiated

Use the Properties task for the managed system to change the Partition
Start Policy.

oK || Cancel || Help |

Figure 7-107 HMC managed server Power On options

For this example, select Normal from the drop-down list, then click OK. The
Power On window closes and returns to the work pane view.

As the server powers up, reference codes are displayed that indicate the various
stages of the Power On process. Figure 7-108 on page 286 shows an early
reference code and the final status after the Power On process completes.
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Systems Management = Servers Wiew: | Tahle
w2 E| |2 Ij(' Iﬁ ¥ | Filter Tasks » Wiews v
Available ,
Select ~ | Mame | stetus ~ |Processing  ~ Available . |Reference
; Memary [GE) Code
Units
v | E Server-7954-24¥-5N10775282] | Initializing | 2 .B| 22.825|C1 aoc1FF |
Max Page Size: §
Systems Management = Servers Wiew: | Tahle
w2 E| |2 Ij(' Iﬁ ¥ | Filter Tasks » Wiews v
Available .
Select ~ | Mame | stetus ~ |Processing ~ Available . |Reference
; Memary [GE) Code
Units
v | [ server-rosa-oax-smorrazakl | Standby | 21 -5| 22.825|STANDEIY
hax Page Size: §
B Total: 1 Fitered: 1 Selected: 1

Figure 7-108 HMC managed server Power On status messages

Powering off a running server is started the same way as the Power On process,
from the task button or task list that is presented by selecting a server, as shown
in Figure 7-109. Click Operations — Power Off.

View: | Table ¥

Systerns Management = Servers

el gl @l @]+ Filter Tasks ¥ || Wiews ¥
Available ,
Select & |Name ~  Status ~ | Pracessing | Available .~ |Reference ~
; Memary [GE]) Code
Units
il il
v B server.7ass-2ax-sninr7aaskl Properties

s00 Configuration » Powver Management
Connections » LED Status »
Harcware Information » Schedule Operations
Updates: » Launch Advanced System Management (ASK)
Serviceability » Litilization Data »
Capacity On Demand (Cal) » Rebuild
Change Password
“asks: Server-7954-24X-SN107782B ER =]
Propetties Connections Serviceability
B Operations Hardwar e Information Capacity On Demand (CoD}

Poeever Off
Powver Management

LED Status

Schedule Operations
Launch &dvanced System Management (2

Utilization Data

Rebuild
Change Passwoard

Configuration

Figure 7-109 HMC managed server Power Off

Updates
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Figure 7-110 shows the Power Off server window that opens and is used to
select the Power Off method option, Normal or Fast.

A normal power off ends all active jobs in a controlled manner. During that time,
programs that are running in those jobs can perform cleanup (end-of-job
processing).

A Fast power off ends all active jobs immediately. The programs that are running
in those jobs cannot perform any cleanup.

A best practice is to shut down all active partitions before a server power off is
performed. With no active partitions, a fast power off can safely be used.

The example that is shown in Figure 7-110 uses the Fast power off option. Click
OK to continue and return to the work pane view.

Power Off Managed System - Server-7954-24% m _

f"'l\' Powering off the managed system will make all of the partitions

4 .\unavailable until the machine is powered on again. Select a power off
option below and click OK to power off the managed system or click
Cancel,

Power Off Options

O Normal power off
@ Fast power off

Ok Cancel Help
Figure 7-110 HMC managed server power off options

The work pane view shows the selected server powering down with a message
and reference codes, as shown in Figure 7-111.

Systermns Management = Servers Views | lable W
w2 FN 2 B |+ Filter Tasks » Wiews v
Available ,
X Available Reference
B o [ || RS0 e Memory (GE) ™ | code

Units

v E Server-7954-24X-Sh1 077526 (2]

v H server-7as4-24x-snio77azE Powver Off In Progress 216 22625 C1922000
Systerms Management = Servers WViews | lable v
o F 2 @O (v Filter Tasks w || Wisws ¥

Available ,

Select ~ | Mame ~ | Status ~ | Processing | Available Reference
; Memary [GE) Code
Units
Povver Off 26 22625

Figure 7-111 HMC managed server in powered off status messages
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Opening a virtual terminal console session with the HMC GUI
One virtual terminal console for each LPAR or partition can be opened from the
HMC. This virtual terminal console can be used for initial operating system
installation, network configuration, and debug or general access, if wanted.

HMC CLI interface: The HMC command vtmenu can also be used from the
HMC CLI. The command prompts for the server and partition to open a
console.

Flex System and SOL: When a Power Systems compute node is managed
by an HMC, SOL must be disabled for the node at the CMM to allow access to
the virtual terminal of the first partition on a node. For more information about
disabling SOL, see “Disabling SOL for chassis” on page 218 or “Disabling
SOL for an individual compute node” on page 219.

To open a virtual terminal console, complete the following steps:

1. Click Servers in the navigation pane, then click the wanted server in the work
pane. The work pane updates and shows the available partitions. Click the
wanted partition. By using the task button or the task list, select
Operations — Console Window — Open Terminal Console, as shown in
Figure 7-112.

Systems Management = Servers = Server-7954-24X-SN107782B

S PRSI & e (- Fiter | Tesks~ || Views~ |
) Processing . Active . F
Seh -~ | Mame Properties & Units ~ | Memory (GB) - Frofile | Enwirenment €5 C
- Change Default Profile
v EI] itsoa1 2] . ot Activated 0.4 4| DefaultProfile | AL or Linux 0
- Operations »
[ E] tzoviossd Configuration p Running 2 4 DefaultProfile  Virtual 'O Server
Hardware information P | 75631 2 Fitered: 2 Selected: 1
Dynamic partitioning »
Sole Window b
Serviceability » Close Terminal Connection
Tasks: itsoAIX1 : =]
Propertiss Configuration B Console Window
Change Default Profile e un
e Hardware Information Open Terminal Window
Operations Close Terminal Connection

Dynamic partitioning Serviceability

Figure 7-112 Opening a virtual terminal console to a partition from the HMC

2. Acknowledge any Java security messages so that the console applet can
start and open the console window.
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3. When the terminal console opens (as shown in Figure 7-113), direct access
to the virtual terminal of the selected partition is available. No other
authentication to the HMC is required. The virtual console window frame
header indicates the HMC IP address, partition name, and server name.

|5 84217190 oAl | Server7054-2 4 5N107 7828 M=
File Edit Font Encoding Options

Version AF773_021 sl
SMS 1.7 (c) Copyright IBM Corp. Z000,2008 ALl rights reserwved.

Main Menu

1. Select Language

Setup Remote IPL (Initial Program Load)
Change 3C3I Settings

Jelect Console

Select Boot Options

LT T N N 8

Type menu item number and press Enter or select Navigation l-cc';:l

FI

Figure 7-113 Terminal console access
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If SOL is not disabled, you receive the error message that is shown in
Figure 7-114 when you are trying to open a virtual terminal console to the first

partition on a Power compute node. For more information about disabling SOL,
see “Serial Over LAN” on page 217.

|5 9.42.171.90  itsoVIDSEA | Server-7954-24% 5N 1077828 =)
File Edit Font Encoding Options

| »

Open in progress

The open failed.

-The session way already be open on another management console
-The serwver may not be ready to accept connections.

[La L]

Figure 7-114 Console open failure to partition ID 1 when SOL is enabled

Opening a virtual terminal console session with the HMC CLI
The other alternative that is available with the FSM to access SMS menus for

Power system partitions is to use the CLI-based vtmenu. Complete the following
steps:

vimenu and IBM i: The FSM vimenu can be used only for VIOS, AlX, and
PowerLinux partitions. IBM i does not use SMS and uses 5250 emulation for
its system console. For more information, see 11.3, “Configuring an IBM i
console connection” on page 512.

1. Open an SSH session to the FSM and log in with a valid user ID and
password. At the command prompt, use the vtmenu command.
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2. The vtmenu initially shows all the Power compute nodes under management
control of the FSM, as shown in Figure 7-115.

1) Server-7954-24X-SN107782B
2) Server-7954-24X-SN1077E3B

Enter Number of Managed System. (q to quit): 2

Figure 7-115 Vtmenu initial window

3. Choose the Managed System (server 7954-24X-SN107782B), as shown in
Figure 7-115.

4. A list of partitions that are running on the compute node is displayed, as
shown in Figure 7-116. Choose the partition; for example, for itsoAIX1,
choose 1.

Partitions On Managed System: Server-7954-24X-SN1077E3B
0S/400 Partitions not listed

1) itsoAIX1 Open Firmware
2) itsoVIOS6A Running

Enter Number of Running Partition (q to quit): 1

Figure 7-116 Vitmenu: Partitions

5. When the partition is chosen, the virtual terminal session starts. The Enter
key might need to be pressed to update the sessions and display the current
output.

6. To exit the virtual terminal session, press ~. (tilde, then a period) to return to
the partition selection menu.

Updating system firmware

The HMC updates system firmware on a Power compute node through
communication with the FSP. The updates can be retrieved from the IBM service
website by the HMC; removable media, such as, a DVD or USB flash memory
device that is inserted into the HMC; an external FTP site, or the HMC hard disk
drive.
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The following example describes the use of an external FTP server for updating
the current Licensed Internal Code, which is more commonly known as system
firmware on a Power compute node.

Terms: The terms system firmware, platform firmware, Licensed Internal
Code, LIC, and Machine Code are used interchangeably in this section.

Firmware naming convention: In a name, such as, 01TAFXXX_YYY_ZZ7Z,
includes the following components:

» XXX s the stream release level
» YYY is the service pack level
» ZZZis the last disruptive service pack level

In this example, the system firmware 01AF773_016 is described as release
level 773, service pack 016.

Acquiring system firmware update
The firmware update for a Power compute node call be downloaded from IBM Fix

Central. This package consists of an RPM and .xm1 file, as shown in
Figure 7-117.

# 1s
01AF773_016_016.rpm
01AF773_016_016.xm]

Figure 7-117 Power compute node system firmware rpm update file

HMC and IBM Fix Central: When a Power compute node firmware update is
requested from Fix Central, the option that includes the packaging for IBM
System Director should be chosen to include the .xml file that is required by
the HMC. Other files are included, but only the .rpm and .xml file are needed.

The file that is obtained from IBM Fix Central should be on an FTP server that
can be accessed by the HMC during the update process.

Installing the system firmware update
Complete the following steps to install the system firmware update:

1. Click Servers in the navigation pane, then select the wanted server from the
work area.
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2. Click Now Visible and then click Updates — Change License Internal
Code for the current release, as shown in Figure 7-118. The option updates
the system firmware to a new service pack within the same release.

The Upgrade Licensed Internal Code to a new release option is used, for
example, in moving from 01AF773_xxx to 01AF776_xxx.

L]

.
Hardware Management Console m
—— it | Help

Change =
<« {2y & Systermns Management = Servers Wigw: [

5 welcome o f 2 @B (- Fiter Tasks ® | VWiews v
=) I] Systems Management Available ;

Avyailable Reference
B [ servers Sl R = [Fiets . E’n?tc:ss'”g Memory (G8) * |code
B server-7ass-20-sn1077828 )
V¥ | B server-ross-zaxsmorraza® Properties ot 0 0

Custom Groups

_ MaxPay  operations P lected: 1

I'?D System Plans Configurstion 13

,.g_ HMC Management Connections 4
Hardweare Information »

[’
c'iﬁ Service Management Updates

Serviceability Upigrade Licensed Internal Code 1o a new release

QA Updates
Check system readiness

Viewe system information

Tasks: Server-7954-24X-SN1077828 82 =
[ Properties El Connections Updates
Operations Service Processor Slatus Serviceability

Fezet or Remove Connections
Dizconnect Another Management Consale
Add Managed System

Hardware Information

Configuration

Figure 7-118 HMC update of the current system software version

From the Change Licensed Internal Code window that is shown in

Figure 7-119, you can start the update wizard, view current system firmware
information, or select advanced features, such as, selecting the flash side to
use (temporary or permanent), and reject fix.
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3. Select Start Change Licensed Internal Code wizard and click OK to open
the Specify LIC Repository window, as shown in Figure 7-119.

Change Licensed Internal Code - Server-7954-24X%-5N107782B

Click Start Chanae Licensed Internal Code wizard to perform a guided
update of managed system, power, and 10 Licensed Internal Code (LIC).
Click Wiew systemn information to examine current LIC levels, including
retrigvable levels, Click Select advanced features to update managed
system and power LIC with more options and additional targeting choices,

Select the type of action to perform

® Start Change Licensed Internal Code wizard
O view system infarmation
O gelect advanced features

Ok | Cancel | Help |

Figure 7-119 Change Licensed Internal Code window

4. The Licensed Internal Code or LIC update code can be in several locations. In
our example, an FTP site is used. Select FTP site and click OK to open the
FTP Access Information window.

Specify LIC Repository - Server-7954-24X-8N107782B
Specify the location of the LIC repository

OLBM service web site
OBemuveahle Media
@ FTP site

Oﬂard drive

ok || cancel || Help |

Figure 7-120 Choosing a LIC repository

5. The FTP option requires specifying a directory on the FTP server. Click
Change Directory, as shown in Figure 7-121.

FTP Site Access Information - Server-7954-24X-8N107782B
Enter the FTP site address and account access information,

FTP site: |

User ID: |

Password: |

D Accessing a mounted Discovery CD

Directory: Joptfocfw/data)
Change Directary...

oK || cancel || Help |

Figure 7-121 FTP server information
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6. The Change FTP Directory window is shown in Figure 7-122. Enter the full
path on the FTP server to the system firmware update then click OK.

Change FTP Directory - Server-7954-24X-SN107782B

Type the directory to use for the specified FTP site, Click Default Location to
use the default management consale hard drive location.

Directary:  [ftmp/fw

Default Location

oK | Cancel | Help |

Figure 7-122 Specifying the FTP directory

7. The previous operation returns to the FTP Site Access Information with the
updated path information, as shown in Figure 7-123. Enter the FTP site IP
address, user ID, and password information, then click OK.

FTP Site Access Information - Server-7954-24X-8N107782B

Enter the FTP site address and account access information,

FTP sita:
Uzer 1D
Password: [

L Accessing a mounted Discovery CD
Directory: fernp e

Change Directary...

DK | Cancel | Help |

Figure 7-123 Enter the FTP server access information

8. Figure 7-124 shows the results of the readiness check against the selected
server. If the server was in a state that cannot be updated, the readiness
check fails. Click OK to continue.

i Information - Server-7954-24X-SN107782B

Licensed Internal Code Readiness check found no errors for the following
targets:

Server-7954-24x-5N1077828 (7954-24%* 1077828
HSCFO113

0K |

Figure 7-124 Readiness check results
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The Change Licensed Internal Code wizard continues with an information
window, as shown in Figure 7-125. Click Next to continue. The FTP server is

accessed and a determination is made if a valid update exists in the specified
server and location.

Change Licensed Internal Code Wizard - Server-7954-24X-
SN107782B

Welcome to the Change Licensed Internal Code wizard,

You will be prompted to select the types of Licensed Internal Code (LIC)

updates to install, If there are no updates for the selected types, there will
be no prompts for installation,

|| Mext > | || cancel || Help |

Figure 7-125 Change Licensed Internal Code wizard code validation

10.The update concurrency window (as shown in Figure 7-126) shows the
options that are available for a disruptive (in this example) or nondisruptive

installation. Invalid options cannot be selected. After you choose the wanted
option, click OK.

Managed System and Power Licensed Internal Code {LIC) Concurrency

- Server-7954-24X-SN107782B

Click a table row and dlick View Information to see the activated and retrievable
LIC levels for that target.

Current LIC repository location:

FTP
site
Select | Target | Target Name | Concurrency Status |
(2] Server-7954-24%-5SN1077828 Al must be disruptively activated.
View Information...

Select the type of installation to perform
Concurrent install and activate

O Cancurrent install anly, with deferred disruptive activate

@) Disruptive install and ackivate - Power off automatically, if necessary.
(Shortest overall update time)

Disruptive install and activate - Delay power off with confirmation,
(Shortest system down time)

114 | Cancel | Help |
Figure 7-126 Update installation concurrency options

11.The license agreement for the update must be accepted to continue. Click
Agree to continue.
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12.Figure 7-127 shows the update wizard that is continuing with a request to
confirm the update action. Click Finish to proceed with the update.

Change Licensed Internal Code Wizard - Confirm the Action -

Server-7954-24X-5N107782B
Attention: You are about to start disruptive install and activate.

MWOTICE: During activation of the new firmware level, all VTERM windows will
he closed.

The following LIC types will be updated on each target,
Click a table row and click Wiew Levels to see the levels that will be active
for that target after the operation completes,

Selel:t|Target Name ‘?:;g%ﬂe?“tem IIO‘
O Server-7954-24%-5M1077828 yes nao J
Wiew Levels..,
IERTERN |_cancel || elo |

Figure 7-127 Change LIC wizard confirmation window

13.Figure 7-128 shows a final confirmation to continue with a disruptive update
or the option to cancel. Click OK to continue.

i Confirm the action - Server-7954-24X-SN107782B

Click Ok to start the disruptive operation, atherwise click Cancel,

R cance |

Figure 7-128 Disruptive operation confirmation

H5CFOO035

14.The update process copies the profile backup files, as shown in Figure 7-129.
Click OK to continue.

t . Information - Server-7954-24X-SN107782B

Current profile data backup files have been copied:

7954-24x* 1077828 fvar/hsc/profiles/ 1077228
JbackupFile_FirmwareUpdate0 1AF77 3, fvarfhsciprofiles/ 1077828/ directory
JbackupFile_FirmwarelUpdate014F773 . dir

HSCFO226

oK
Figure 7-129 Profile data backup0
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15.Figure 7-130, Figure 7-131, and Figure 7-132 show various progress
messages that are displayed during the update process.

Change Licensed Internal Code Wizard Progress - Server-

F954-24X-8M107782B
Function duration time: 00:11:00
Elapsed time: 00:00:34

Select| Object Name |Status |

O 7054-24%* 1077828 Installing updates.
#® - Managed System Primary ‘Writing update files,

m Details... | Cancel a

Figure 7-130 LIC update progress window

Change Licensed Internal Code Wizard Progress - Server-7954-24X-5N1077828

Function duration time:

oo:ii:00
Elapsed time: 00:09:31
Select| Object Name |Status - |
® | 7954-24%*107782B Activating updates.,
' —Managed System Primary Activating updates - Restarting Flezible Service Processor,
m Details,.. Help

Figure 7-131 LIC update progress window continued

Change Licensed Internal Code Wizard Progress - Server-
7054-24%-SMN107732B
Function duration time: 00:11:00
Elapsed time: 00:14:30
Fjelecﬂghject Name | Status |
* 7O054-24%*107752E Completed All Updates,
| O - Managed System Primary Completed &ll Updates,
LA ostails... || Cancel JIEER

Figure 7-132 LIC update progress window complete

16.When the Completed All Updates message is shown in the Status column,

click OK to complete the Change LIC wizard and close the window. The HMC
returns the Server list view in the work pane.
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7.10 Management by using IVM

This section describes the basic management of a Power compute node by using
the IVM.

7.10.1 Installing IVM

IVM is part of the VIOS code base and does not require any other software or
licensed program Products (LPPs). However, the Power compute node must
meet certain conditions before IVM is enabled during the VIOS installation
process. For more information about these conditions, see 7.5.3, “IVM
requirements” on page 201.

There are no options to select when VIOS is installed to enable IVM, if the
conditions are met the enablement is automatic. When the VIOS installation is
complete, configure an IP address for the VIOS. This address serves as access
to the padmin user ID and the IVM web-based user interface.

7.10.2 Accessing IVM

Access to the IVM requires the IP address to the VIOS server. Setting the IP
address for the VIOS is described in “Using the IVM GUI” on page 402. The
web-based user interface can be accessed from http or https protocol.

Open a browser and enter the following URL (where system_name is the host
name or IP address of the VIOS:

https://system_name
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https://system_name

The initial IVM login page is shown in Figure 7-133. The padmin User ID and
password are entered to access the IVM.

Welcome, please enter your information.

= User ID:

= Password:

Log in

Please note: After some time of inactivity, the system will log you out automatically and ask you to log in again.

This product includes Eclipse technology.
(http:/www.eclipse.org)

* Required field

Figure 7-133 IVM login window

IVM-specific commands are integrated in the VIOS padmin user ID CLI. The
IVM-specific CLI commands in most cases are the same as HMC CLI
commands. These commands can be accessed during a normal padmin user ID
login session.

7.10.3 Power compute node basic management

The following tasks are basic system administration actions that are required to
perform basic management of a Power compute node.

Hardware power on or off

A Power compute can be in a powered off state while in the chassis. However,
the FSP is always active and ready to accept instructions from a platform
manager, the CMM, or from the ASMI user interface to the FSP directly.

With IVM managed systems, the platform manager is not active unless the VIOS
is running. The powering on of a Power compute node can be done by only the
CMM or ASMI interface with IVM managed systems.
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CMM method
Complete the following steps to use the CMM method:
1. On the CMM, a Power compute node can be powered up from the System

Status window by clicking the wanted node and then clicking Power On from
the Actions menu, as shown in Figure 7-134.

IBM Chassis Management Module USERID Settings | Log Out |

System Status  Mufti-Chassis Monitor  Evenfs ~  Service and Support = Chassis Management ~ Mgt Module Management - Search. . . ~ B
on,

Chass|5 | change chassis name | | System Information + |

Chassis Graphical View | Chassis Table View | Active Events

Actions for Node 06 (node06-p270)

| Power On
Power Off
Shutdown OS and Power Off

Restart Immediatelv

Figure 7-134 CMM System Status compute node actions
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An alternative way to power on a compute node is to click Chassis
Management from the main menu line and the Compute Nodes, as shown in

Figure 7-135.

IBM Chassis Management Module

Systermn Status  Multi-Chassis Monftor  Events = Service and Support =

ChaSS|S | Change chassis name | | System Information =

Chassis Graphical View | Chassis Table View | Active Events

1/0 Modules
—

USERID
Chassis Management = | Mgt Module Management - Search. . .
Chassis Properties and settings for the overall chassis

Compute Nodes Properties and settings for compute nodes in the chassis

Storage Nodes Properties and settings for storage nodes in the chassis
Properties and settings for If0 Modules in the chassis
Fans and Cooling Cooling devices installed in your system

Power Modules and Management Power devices, consumption, and allocation

Component IP Configuration Single location for you to view and configure the various IP add

Chassis Internal Nebwork  Provides internal connectivity between compute node ports and
Hardware Topology Hierarchical view of components in your chassis

Reports Generate Reports of hardware information

Figure 7-135 Starting CMM Compute Nodes management
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2. On the Compute Nodes page, click the wanted node and then click the Power
and Restart drop-down menu. Click Power On, as shown in Figure 7-136.

IBM Chassis Management Module

System Status  Mult-Chassis Monitor  Events v Service and Support = Chassis Management ~ Mgt Mod

= Compute Nodes

If specifying a power action for multiple nodes, please be aware that in case of an error you wil only be informec
failed executing the action. Successful nodes are ignored.

Different node types may take different amounts of time to complete the power action, so in some cases, the power st

immeadiately reflacted on the page. In this case, the user may have to perform a refresh (FS) one or more times to see th

reflacted on the page.

| Power and Restart ¥ | | Actions ¥ | | Global Settings Column57|

Power On vice Type Health Status Fower | Bay Bay Type
Power Off mpute Node &4 Normal On 1 Node
shutdown 0S and Power Off mpute Node [A Normal on 2 Mode
Restart Immediately mpute MNode [ Normal on 3 Node
Restart with Non-rmaskable Interrupt (M) | MPute Mode [A Normal On 5 Mode
N |
Restart System Mamt Processor UL T @ norma L] i R
mpute Mode &4 Normal On 7-8 Mode
Boot to SMS Menu
NOTE TU wompute Node [i4 Mormal On 10 Node

Figure 7-136 CMM Compute Node page Power On options

3. Starting the Power On process by using either method requires a
confirmation, as shown in Figure 7-137. Click OK to confirm and continue.

Confirm Power On

I

® Do you wish to power on the following nodes?
|
* Node 06 (node06-p270)

‘ (oK |("Cancel |

Figure 7-137 CMM compute node Power On confirmation request
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4. Figure
Power

7-138 and Figure 7-139 show the progress and completion of the
On task. Click Close to return to the CMM interface.

Progress

Powering on server. Please wait. . .

Figure 7-138 CMM compute node power on progress indicator

Nodes

The selected power action has been successfully submitted to the node(s) for
execution.

The status of the action is not known by the CMM until the node(s) sends an
acknowledgement that wil be logged in the event log.

| Close |J

Figure 7-139 CMM compute node power on completion message
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ASMI method
Complete the following steps to use the ASMI method:

1. Access the ASMI web page by using the https protocol from a browser
session. The ASMI IP address was assigned from the CMM during the initial
setup and configuration of the chassis. The address of the all nodes can be
found by using the CMM, as shown in Figure 7-140.

IBM Chassis Management Module USERID Settings | Log Out | Help

System Status  Multi-Chassis Monitor  Events »  Service and Support » | Chassis Management » | Mgt Module Management Search
———— Tue 25 1un 2013 0]

Chassis Properties and settings for the overall chassis
e = ings f the cha
ChaSSI s ‘ Change chassis name ‘ | System Information ~ | Compute Nodes Properties and settings for compute nodes in the chassis
Storage Nodes Properties and settings for storage nodes in the chassis
Chassis Graphical View | Chassis Table View | Active Events
s I/0 Medules Properties and settings for I/0 Modules in the chassis
Fans and Cooling Cooling devices installed in your system

Power Modules and Management Power devices, consumption, and allocation
Component IP Configuration Single location for you to view and configure the various IP address setting of cha:
Chassis Internal Network  Provides internal connectivity between compute node ports and the internal CMM m

Hardware Topology Hierarchical view of components in your chassis

Reports Generate Reports of hardware infarmation

Figure 7-140 Starting the Component IP Configuration page from the CMM

2. From the menu line, click Chassis Management — Component IP
Configuration.
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3. Figure 7-141 shows the Component IP Configuration page. From the table,
click View of the wanted node. The IP information for the service processor
(FSP in this example) is shown.

IBM Chassis Management Module USERID  Se
u S 18 n an ne T a d 5 .

A s " .
Component IP Configuration
Configure IPv4 and IPv6 address information for the components below,
1/0 Modules
Bay Device Name IPv4 Enabled IP Address
1 10 Module 1 vi Component IP configuration Node 06 (node06-p270) x
2 10 Module 2 Yi
3 10 Module 3 v¢ TPv4 Addresses
9.42.171.37
1Pv6 Addresses
Compute Nodes fdBC:215d:178e:c0de:3640:b 57 fea?: 24
Bay Device Name |7 feB0::3640:b5ff:feaZ:24e
1 Node 01 (inode01-x240) e | oes |
2 Node Yi
g Node Yas
5 Naode 05 (noc Yas
(i Node 06 (noc Yes
7-8 Node 07 (node07-p270) Yes
10 Node 10 Yes View

Figure 7-141 Viewing FSP IP address from the CMM

4. With the IP address of the FSP determined, open a browser and enter the
following URL (where system_name is the host name or IP address of the
FSP):

https://system_name
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https://system_name

5. The ASMI Welcome page opens, as shown in Figure 7-142. Enter the login
credentials are an FSM administrator User ID (centrally managed systems) or
CMM supervisor User ID (non-centrally managed systems) and password.
Click Log in.

Copyright © 2002, 2013
IBM Corperation.
All rights reserved.

3.00 (AF773_021)

User ID Welcome

Machine type-model: 7954-24X
Serial number: 107782B

Date: 2013-6-25

Time: 11:39:00 UTC

Password

L"UQe' Service Processor: Primary (Location: UTSAE 001 WZSR02E-P1)
nglis| -
T User Status
og in |
User ID | Status
dev Disabled

celogin |Enabled

celoginl |Disabled

celogin? |Disabled

Figure 7-142 ASMI welcome page
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6. The User ID and Password pane is replaced with a navigation menu, as
shown in Figure 7-143. Expand the Power/Restart Control section.

er [D: USERID

Expand all menus
Bl Collapse all menus

El Power/Restart Control
Power O S
Auto Power Restart
Immediate Power Off
System Reboot
Wake On LAN
System Service Aids
System Information
System Configuration

Network Services
Performance Setup

On Demand Utilities
Concurrent Maintenance
Login Profile

Copyright © 2002, 2013
IBM Corporation.
All rights reserved.

em Managem

0 (AF773_021)

Welcome

Machine tvpe-model: 7954-24X

Serial number: 107782B

Date: 2013-6-25

Time: 13:02:14 UTC

Service Processor: Primary (Location: U7T8AE 001 WZSR02E-P1)

Current users

User ID | Location
IUSERID (9.44.168.209

User Status

User ID | Status
[dev Disabled
celogin (Enabled
celoginl || Disabled
lcelogin? |Disabled

Figure 7-143 ASMI node power control
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7. From the Power/Restart Control options, click Power On/Off System, as
shown in Figure 7-144. Full control of power on options are available from this
page. The options that are shown are typically the default options that are set
by the installation process of the VIOS/IVM. Click Save settings and power
on to power on the compute node.

LN User [D: USERID

Expand all menus
E Collapse all menus

Auto Power Restart
Immediate Power Off
System Reboot
Wake On LAN
System Service Aids
System Information
System Configuration
Network Services

Performance Setup

On Demand Utilities
Concurrent Maintenance
Login Profile

Copyright © 2002, 2013
IBM Corporation.
All nghts reserved.

EW773.00 (AF773_021)

Power On/Off System

Current system power state: Off
Current firmware boot side: Temporary
Current system server firmware state: Not running

System diagnostic level for the next boot: Normal
Firmware boot side for the next boot: Temporary ~ @
System operating mode: Normal ~ @

ATX/Linux partition mode boot: Conlinue to operating system
Server firmware start policy: Running (Auto-Start Always)
System power off policy: Automatc + @

o

15/08 partition mode boot: A ~ &
Default Partition Environment: Default + @

|7Save seﬂmgs_l @

| Save settings and power on ‘@

Figure 7-144 ASMI platform power on options
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8. The monitoring of the startup progress codes can be monitored in real time
from the ASMI. In the navigation area, expand the section on System
Information and click Real-time Progress Indicator as shown in
Figure 7-145.

er ID: USERID

Expand all menus
Bl Collapse all menus

Power/Restart Control
System Service Aids
B System Information
Vital Product Data
Power Control Network Trace
Previous Boot Progress Indicator
Progress Indicator History
Real-time Progress Indicator
Memory Serial Presence Detect Data
Firmware Maintenance History
System Configuration
Network Services
Performance Setup
On Demand Utilities
ncurrent Maintenance
Login‘Profile

Figure 7-145 Starting the ASMI Real-time Progress Indicator
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9. A new window opens that displays the current status (SRC) or AlX progress
code. Figure 7-146 shows a sample of real-time start messages and codes
from a power off state through the VIOS startup.

| & hitps://9.42.171.37/cgi-bin/ cgi?form=82

| Not running

B https://9.42.171.37/cgi-bin/cgi?form=82

J Cl14T720FF ‘

Waiting for 9.4

B https://9.42171.37/cgi-bin/cgi?form=82 |

|
|C2UUIIUU
Waiting for |

| & https://9.42.171.37/cgi-bin/cgitform=82

\-Vaitingf0r9-| Starting kernel

| @ htt //9.42171.37/cgi-bin/ n=82
Waiting for 94 o -
U | _
| @ ht 9.42171.37/cgi cgi?form=82 |
|
Ronning

Figure 7-146 ASMI real-time messages

Opening a SOL terminal for the VIOS LPAR

A virtual terminal session for the first LPAR or VIOS LPAR of an IVM manage
system requires the use of SOL. This virtual terminal session can be used for the
VIOS installation process and general access before and after and IP address is
configure for the VIOS.

Flex System and SOL: When a Power Systems compute node is managed
by IVM, SOL must be enabled for the node and globally for the entire chassis
by the CMM to allow access to first partition or VIOS (by definition, VIOS must
be on the first LPAR on IVM managed systems). By default, SOL is enabled on
Flex System or BTO systems.
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SOL to a server partition is started after establishing a Secure Shell (SSH)
session to the CMM. After an SSH login to the CMM is complete, use one of the
following commands to open the terminal session:

» Method 1:
console -T blade[x]
» Method 2;

env -T blade[x]
console

The first method directs the console command to the specified blade slot
number. The second method sets the environment for future commands to
always be to the same blade slot number and then issues the console command.

When the console command is run, the virtual terminal session to the first LPAR
is opened. No other authentication is required to open the console; however,
depending on the operational state of the LPAR, an operating system prompt
might request login credentials.

If the env command was used, the prompt changes to indicate the target blade
slot number, as shown in Figure 7-147. To revert to the system prompt, use the
env command with no other parameters.

system> env -T blade[10]
0K

system:blade[10]>
system:blade[10]> env
0K

system>

Figure 7-147 Setting the environment to a blade slot for additional CMM commands
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If SOL is not enabled at the node and globally for the chassis, the message that
is shown in Figure 7-148 is displayed when you are attempting the console
command by using either of the two options.

system> env -T blade[10]

0K

system:blade[10]> console
SOL on blade is not enabled
system:blade[10]> env

0K

system> console -T blade[10]
SOL on blade is not enabled
system>

Figure 7-148 SOL console command failure when SOL is not enabled

Press ESC then Shift+9 to exit the SOL console session and return to the CMM
prompt.

Opening a virtual console terminal for IVM LPARs

You can open a virtual terminal for a VIOS client LPAR by using one of the
following methods:

» |VM user interface
» VIOS command line

Opening a virtual terminal with the IVM user interface

Open the virtual terminal for the VIOS (the only way to access the console
remotely for the VIOS managed by IVM) and the VIOS clients by using this
method.

Java required: Opening the virtual terminal of a partition requires a supported
Java enabled browser.

Complete the following steps to open the virtual terminal of a partition:

1. Select the partition for which you want to open a terminal.
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2. Click More Tasks — Open terminal window, as shown in Figure 7-149.

View /Modify Partitions L
To perform an action on a partition, first select the partition or partitions, and then select the task.

System Overview

Total system memaory: 32 GB Total processing units: 24

Memory available: 26.62 GB Frocessing units available: 21.6
Reserved firmware memory: 1.38 GB Processor pool utilization: 1.23 (5.1%)
System attention LED: Inactive

Partition Details

@ # Create Partitiorl...| Activate| Shutdown| --- More Tasks ---

[
= --- More Tasks --- - . .
Select | o~ | Name | State | Uptime | Memory | 8 Open terminal window tilized Processing Units | Reference Code
. . . Delete
1 itsoVIOS6A Running 3 Minutes 4 GB 24 | ~reate based on L23
Operator panel service functions — ]

Reference Codes W R \ BB
—~ Mobility -

Migrate

Status

Properties

Figure 7-149 IVM option to open terminal window to an LPAR

3. The virtual terminal window opens and prompts for the VIOS/IVM padmin
password (for VIOS and client LPARs terminals), as shown in Figure 7-150.
Enter the padmin password.

File Edit Fomt Encoding Options

In order to access the terminal, you musr first authenticate with IVM -
Hostname: 9.42.171.85

User ID: padunin
Password: I

Figure 7-150 IVM virtual terminal to an LPAR

4. The terminal session authenticates with IVM and logs you in to the VIOS
command line, as shown in Figure 7-151.

In order to access the terminal, you musr first authenticate with IVM
Hostname: 9.42.171.85

User ID: padmnin

Pasaword: F#FFFFF

Comnecting. ..Comnection successful.

Last unsuccessful login: Tue Jun 25 10:45:31 CDT 2013 on ssh from 9.44.165.209

Last login: Tue Jun 25 10:52:04 CDT 2013 on Adew/ptss0 from 9.44. 165,209
|

Figure 7-151 IVM virtual terminal to the VIOS
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When the terminal that is opened connects to a client LPAR, you are prompted
for the operating system-level user ID and password credentials before access to
the command line access is granted.

Opening a virtual terminal by using the VIOS command line

By using the command line, you can open a virtual terminal only for VIO clients,
not for the VIOS.

By using the command line, complete the following steps to open the virtual
terminal for VIO clients:

1. Use Telnet or SSH to Virtual I/O Server.

2. Run the mkvt -id <partition ID>command to open the virtual terminal.

The partition ID can be obtained from the ID column in the work area when
the View/Modify Partitions option was selected from the navigation area.

Figure 7-152 shows how to open the virtual terminal of a client LPAR through
a VIOS telnet session.

telnet (itsoVIOS6A)

IBM Virtual I/0 Server

login: padmin

padmin's Password:

Last login: Tue Jun 25 14:18:41 CDT 2013 on /dev/pts/2 from 9.42.170.129

§ mkvt -id 2

AIX Version 7
Copyright IBM Corporation, 1982, 2011.
Console Tlogin:

Figure 7-152 Console window through VIOS CLI

To close the virtual terminal from the client LPAR, press ~. (tilde then a period).
This key sequence cannot be used at the operating system login of the client
LPAR.

To force a close of the client LPAR console, login to the VIOS by using the
padmin ID and run the rmvt -id <partition ID>command.
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Updating the system firmware

Updating system firmware on an IVM managed compute node is a two-step
process in which the update is acquired and then applied or installed.

The following example described the use of the manual download from IBM Fix
Central for updating the Licensed Internal Code, which is more commonly known
as system firmware on a Power compute node.

Terms: The terms system firmware, platform firmware, Licensed Internal
Code, LIC, and Machine Code are used interchangeably in this section.

Acquiring system firmware update
The system firmware update for a Power compute node call be downloaded from

IBM Fix Central. This package consists of an RPM and . xm] file, as shown in
Figure 7-153.

# 1s
01AF773_021_021.rpm
01AF773_021_021.xm]

Figure 7-153 Power compute node system firmware update files

IVM and IBM Fix Central Note: WWhen a Power compute node firmware
update is requested from Fix Central, the option that includes the packaging
for IBM System Director does not need to be selected. Only the . rpm file is
needed for the update process.

On the VIOS, create the directory /tmp/fwupdate by using the command that is
shown in Figure 7-154 from the padmin User ID or protected shell:

$ mkdir /tmp/fwupdate

Figure 7-154 Directory location for update RPM file

When you are performing an FTP transfer, get on the VIOS directly from IBM Fix
Central or an FTP that was put from another workstation to the VIOS. The target
of the transfer should be /tmp/fwupdate.
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Installing the system firmware update

The installation process requires two steps: unpacking the update and then the
actual installation. Install the system firmware update by completing the following
steps:

1. Enter root access authority oem_setup_env.

2. Unpack the RPM file by using the rpm -Uvh --ignoreos
/tmp/fwupdate/filename.rpm command.

The image file is unpacked to the /tmp/fwupdate directory.

The installation process can be completed with a padmin line command or
assisted through the diagnostic function. Both methods are shown for this
example.

3. From the padmin user ID or protected shell of the VIOS, the 1dfware
command can be used to manage and install the system firmware, as shown
in Figure 7-155.

$ 1dfware
Option flag is not valid.

Usage: Tldfware [-dev Device] -file filename
ldfware -commit
ldfware -reject

Figure 7-155 Idfware command usage options

4. Although typically not required, committing the current temporary firmware
image to the permanent location should be considered as a general firmware
maintenance task.

Figure 7-156 shows the -commit option of the 1dfware command. The commit
process takes several minutes to complete.

$ ldfware -commit
The commit operation is in progress. Please stand by.
The commit operation was successful.

$

Figure 7-156 Idfware -commit option
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5. Figure 7-157 shows the 1dfware command is used to update the system
firmware. Provide the full path name to the image file with the -file attribute.

$ 1dfware -file /tmp/fwupdate/01AF773_021 021.img

The image is valid and would update the temporary image to FW773.00
(AF773_021).

The new firmware level for the permanent image would be FW773.00
(AF773_019).

The current permanent system firmware image is FW773.00 (AF773_019).
The current temporary system firmware image is FW773.00 (AF773_019).
*%%%% WARNING: Continuing will reboot the system! #*#***

Do you wish to continue?

Enter 1=Yes or 2=No
1

Figure 7-157 Idfware command that is used to update system firmware

The command returns the levels of what the new temporary image is and the
current values for both firmware locations. Also, a warning that the system will
reboot is displayed.

6. Enter 1 and then press Enter to continue. The VIOS operating system shuts
down and the Power compute node restarts.

When it is used to update system firmware, the 1dfware command requires
that all partitions except the VIOS LPAR are shut down. An error message is
displayed with the count of active partitions if this condition is not met.

7. When the system restarts, verify the new firmware levels from the padmin
user ID and the 1sfware command, as shown in Figure 7-158.

§ 1sfware
system:AF773_021 (t) AF773_019 (p) AF773_021 (t)
$

Figure 7-158 Validating the system firmware update

318 IBM Flex System p270 Compute Node Planning and Implementation Guide



Compilete the following steps to perform system updates from the built-in
diagnostic function:

1. Enter the diagmenu command from the padmin restricted shell or the diag
command from root access authority. In either case, the command returns the
window that is shown in Figure 7-159. Press Enter to continue.

DIAGNOSTIC OPERATING INSTRUCTIONS VERSION 6.1.8.15
801001

LICENSED MATERIAL and LICENSED INTERNAL CODE - PROPERTY OF IBM
(C) COPYRIGHTS BY IBM AND BY OTHERS 1982, 2012.
ALL RIGHTS RESERVED.

These programs contain diagnostics, service aids, and tasks for
the system. These procedures should be used whenever problems
with the system occur which have not been corrected by any
software application procedures available.

In general, the procedures will run automatically. However,
sometimes you will be required to select options, inform the
system when to continue, and do simple tasks.

Several keys are used to control the procedures:

- The Enter key continues the procedure or performs an action.
- The Backspace key allows keying errors to be corrected.

- The cursor keys are used to select an option.

Press the F3 key to exit or press Enter to continue.

Figure 7-159 Diagnostics initial window
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2. The function selection window that is shown in Figure 7-160 displays several
options that are available in diagnostics. By using the down arrow key, move
to Task Selection and press Enter.

FUNCTION SELECTION 801002

Move cursor to selection, then press Enter.

Diagnostic Routines
This selection will test the machine hardware. Wrap plugs and
other advanced functions will not be used.

Advanced Diagnostics Routines
This selection will test the machine hardware. Wrap plugs and
other advanced functions will be used.

Task Selection (Diagnostics, Advanced Diagnostics, Service Aids, etc.)
This selection will Tist the tasks supported by these procedures.
Once a task is selected, a resource menu may be presented showing
all resources supported by the task.

Resource Selection
This selection will Tist the resources in the system that are supported
by these procedures. Once a resource is selected, a task menu will
be presented showing all tasks that can be run on the resource(s).

Fl=Help F10=Exit F3=Previous Menu

Figure 7-160 Diagnostics function selection
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3. The task selection option present the function selection window, as shown in
Figure 7-161. By using the down arrow key, scroll to the bottom of the list until
the Update and Manage System Flash option is shown. Press Enter to display
the Update and Manage Flash menu options.

TASKS SELECTION LIST 801004

From the 1ist below, select a task by moving the cursor to
the task and pressing 'Enter'.
To Tist the resources for the task highlighted, press 'List'.

[MORE. . .24]
Display or Change Bootlist
Format Media
Gather System Information
Hot PTug Task
Identify and Attention Indicators
Load ISO Image to USB Mass Storage Device
Local Area Network Analyzer
Log Repair Action
Microcode Tasks
RAID Array Manager
Update Disk Based Diagnostics
Update and Manage System Flash
[BOTTOM]

Fl=Help Fa=List F10=Exit Enter
F3=Previous Menu

Figure 7-161 Diagnostics task selection list

The Update and Manage Flash window that is shown in Figure 7-162 on
page 322 includes the list of the installed system firmware levels and a list of
actions that can be performed.

Chapter 7. Power node management 321




Although not required, committing the current temporary image to the
permanent location should be considered as a general firmware maintenance
task.

UPDATE AND MANAGE FLASH 802810
The current permanent system firmware image is FW773.00 (AF773_016)
The current temporary system firmware image is FW773.00 (AF773_019)
The system is currently booted from the temporary firmware image.
Move cursor to selection, then press 'Enter'.
Validate and Update System Firmware

Validate System Firmware
Commit the Temporary Image

Fl=Help F10=Exit F3=Previous Menu

Figure 7-162 Committing the temporary image to the permanent side

4. Use the down arrow key and select Commit the Temporary Image. Press
Enter to start the commit process.

Figure 7-163 show the commit process in progress.

UPDATE AND MANAGE FLASH 802830

The commit operation is in progress. Please stand by.

F3=Cancel F10=Exit

Figure 7-163 Commit operation in progress
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5. Figure 7-164 shows the completion of the commit process. Press Enter to
continue.

UPDATE AND MANAGE FLASH 802818

The commit operation was successful.

F3=Cancel F10=Exit Enter

Figure 7-164 Showing the commit operation is complete

6. Press F3 to exit to the Task Selection menu and select Update and Manage
System Flash again. The Update and Manage Flash window is refreshed
with the committed firmware levels, as shown in Figure 7-165.

UPDATE AND MANAGE FLASH 802810

The current permanent system firmware image is FW773.00 (AF773_019)
The current temporary system firmware image is FW773.00 (AF773_019)
The system is currently booted from the temporary firmware image.

Move cursor to selection, then press 'Enter'.
Validate and Update System Firmware

Validate System Firmware
Commit the Temporary Image

Fl=Help F10=Exit F3=Previous Menu

Figure 7-165 Validate and Update System Firmware option
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7. Select Validate and Update System Firmware to start the update process.
As shown in Figure 7-166, the full path to the firmware update image file is
requested in the next window. In this example, the following path is used:

/tmp/fwupdate/01AF773_021 021.1img
Press F7 to confirm the entry.

UPDATE AND MANAGE FLASH 802812

Enter the fully qualified path name of the file with the flash update
image. The file will be copied to /var/update_ flash_image.

When finished, use 'Commit' to continue.

flash update image file <1_021.img]

Fl=Help F2=Refresh F3=Cancel F4=List
F5=Reset F7=Commi t F10=Exit

Figure 7-166 Entering the full path to the update image file
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Figure 7-167 shows the levels of the new temporary image and the current
values for both firmware locations. Also, the warning that the system will
reboot is prominently displayed.

UPDATE AND MANAGE FLASH 802814

The image is valid and would update the temporary image to FW773.00
(AF773_021).

The new firmware level for the permanent image would be FW773.00
(AF773_019).

The current permanent system firmware image is FW773.00 (AF773_019).
The current temporary system firmware image is FW773.00 (AF773_019).

The file /var/update_flash_image can be removed
after the reboot.

**xxkk WARNING: Continuing will reboot the system! *****
Do you wish to continue?
Make selection, use 'Enter' to continue.

NO
YES

F3=Cancel F10=Exit

Figure 7-167 System firmware update information and execution confirmation

. By using the arrow keys, highlight YES and press Enter to continue. The
VIOS operating system shuts down and the Power compute node restarts.

Unlike the 1dfware command, this method runs even if partitions other than
the VIOS are active.
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9. When the system is restarted, verify the new firmware levels from the padmin
user ID and the 1sfware command, as shown in Figure 7-158.

§ 1sfware
system:AF773_021 (t) AF773_019 (p) AF773_021 (t)
$

Figure 7-168 Validating the system firmware update

7.10.4 Service and support

IBM Electronic Service Agent™ (ESA) is used to monitor hardware problems and
send the information automatically to IBM support. It includes the following
attributes:

» Submits the problems to IBM through the network
» Is disabled by default, as shown in Figure 7-169

Integrated Virtualization Manager

Welcome padmin : itsovios6A Edit my profile | Help | Log out

Partition Management Electronic Service Agent. . h N h. N N -

* View/Modify Partitions The Electronic Service Agent application automatically menitors and collects hardware problem information and sends this information to IBM
* View/Modify System Properties support. It also can collect hardware, software, system configuration, and performance management information which may help IBM support

* View/Modify Shared Memory Pool assist in diagnosing problems.
I/0 Adapter Management

+ View/Modify Virtual Ethernet B
* View/Modify Physical Adapters
» Wiew Virtual Fibre Channel

Electronic Service Agent has not been activated on the managed system. To activate Electronic Service Agent, open a terminal session and
execute the cfgassist command.

Virtual Storage Management
» View/Modify Virtual Storage
IVM Management

+ View/Modify User Accounts
+ View/Modify TCP/IP Settings
+ Guided Setup

« Enter PowerVM Edition Key

Service Management

* Electronic Service Agent
» Service Focal Point
® Manage Serviceable Events
» Service Utilities
# Create Serviceable Event
® Manage Dumps
# Collect VPD Information
Updates
Baclkup/Restore
Application Logs
Monitor Tasks
Hardware Inventory

Figure 7-169 IVM showing ESA not activated

Access to ESA from the IVM navigation area is done by clicking Electronic
Service Area under the Service Management category. New installations of
VIOS/IVM require that ESA is activated.
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To activate the ESA feature, complete the following steps:

1. Configure and start ESA by logging into the padmin user ID of the VIOS, and

running the cfgassist command. Select Electronic Service Agent, as

shown in Figure 7-170. Press Enter.

Config Assist for VIOS
Move cursor to desired item and press Enter.

Set Date and TimeZone
Change Passwords

Set System Security

VIOS TCP/IP Configuration
Install and Update Software
Storage Management

Devices

Performance

Role Based Access Control (RBAC)
Shared Storage Pools
ETectronic Service Agent

Fl=Help F2=Refresh F3=Cancel
F9=Shell F10=Exit Enter=Do

F8=Image

Figure 7-170 ESA configuration by using the cfgassist command
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2. Select Configure Electronic Service Agent, as shown in Figure 7-171, and
press Enter.

ETectronic Service Agent
Move cursor to desired item and press Enter.

Configure Electronic Service Agent

Configure Service Connectivity

Start Electronic Service Agent

Stop Electronic Service Agent

Verify Electronic Service Agent Connectivity

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

Figure 7-171 ESA configure option
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3. Enter the company name and contact details for configuring the ESA, as
shown in Figure 7-172. Then, press Enter to confirm the configuration.

Configuring Electronic Service Agent

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

[TOP]
* Company name

Service contact

Name of the contact person

Telephone number of the contact person
Email address (myuserid@mycompany.com)
Country or region of contact person
IBM ID

* % X X

System Tocation
* Telephone number where the system is located
* Country or region where the system is Tocated
* Street address where the system is located
[MORE...7]

Fl=Help F2=Refresh F3=Cancel
F5=Reset F6=Command F7=Edit
F9=Shell F10=Exit Enter=Do

[Entry Fields]
[IBM-ITSO]

[Ben Author]

[5555551234]
[bauthor@ibmisto.com]
UNITED STATES +
(]

[5555555678]
UNITED STATES +
[123 Redbooks Drive]

Fa=List
F8=Image

Figure 7-172 ESA contact configuration
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4. The initial configuration process adds and starts ESA, as shown in
Figure 7-173 on page 330. In this particular example, the outbound
connectivity test to IBM Service failed. Internal firewalls in the ITSO facility
prevent outbound communications. However, the starting of the ESA is not
dependent on the connectivity test.

COMMAND STATUS
Command: 0K stdout: yes stderr: no
Before command completion, additional instructions may appear below.

Performing Connectivity Test ...FAILED
0980-007 Use the Configure Service Connectivity SMIT option to correct the problem.
Activation will continue.

0513-071 The IBM.ESAGENT Suysystem has been added.

0513-059 The IBM.ESAGENT Subsystem has been started. Subsystem PID is 15728790.

The Electronic Service Agent Component collects information about systems resources, system
configyuration, system utilization, performance, capacity planning, system failure logs and
preventing maintenance event monitoring (Your Information). Your information excludes your
financial, statistical personal dat and your business plans.

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

Figure 7-173 ESA activation from VIOS cfgassist option

The ESA service can be stop and started as needed by clicking cfgassist —
Electronic Service Agent — Stop Electronic Service Agent, or by clicking
cfgassist — Electronic Service Agent — Start Electronic Service Agent.
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With ESA now active, clicking Electronic Service Area from the IVM
navigation area presents an active link in the work area, as shown in
Figure 7-174.

Integrated Virtualization Manager

Welcome padmin : itsovios6A Edit my profile | Help | Log out
Partition Management Electronic Service Agent h. N 7
* View/Modify Partitions The Electronic Service Agent application automatically monitors and collects hardware problem information and sends this information to I1BM

* View/Modify System Properties support. It also can collect hardware, software, system configuration, and performance management informatien which may help IBM support

+ View/Modify Shared Memory Pool assist in diagnesing problems.

1/0 Adapter Management

& View/Modify Virtual Ethernet Launch the Electronic Service Agent interface

+ View/Modify Physical Adapters
* View Virtual Fibre Channel

Virtual Storage Management
+ View/Modify Virtual Storage
IVM Management

+ View/Modify User Accounts
+ View/Modify TCP/IP Settings
* Guided Setup

+ Enter PowerVM Edition Key

Service Management

+ Electronic Service Agent
Service Focal Point
+ Manage Serviceable Events
* Service Utilities
& Create Serviceable Event
* Manage Dumps
# Collect VPD Information
Updates
Backup/Restore
Application Logs
Maonitor Tasks
Hardware Inventory

Figure 7-174 Starting ESA from the IVM user interface

5. Click Launch the Electronic Service Area interface to open the ESA
window, as shown in Figure 7-175. The ESA uses the padmin User ID and
password. Enter this information and click OK.

Electronic Service Agent

Welcome, enter your information.
Electronic Service Agent requires you te log in using a valid username and password from the System, root or Administrator group of the local operating system.

* User ID:

* Password:

Hote: After 15 minutes of inactivity, the system vill log you out automatically and ask you to log in again.

* Required fiald

Figure 7-175 ESA login
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Figure 7-176 shows the main ESA page. This page is the starting point for the
ESA functions.

IBM Electronic Service Agent

Welcome padmin Legout  Privacy Help
Electronic Service Agent y N
Status

The status of problem reporting for your system.

o Your system is being monitored

Problem information
Work with problems.

Service information
View information about the service information collections and collect service information related to hardware, software, system configuration, and
performance.

Activity log
View Electronic Service Agent activity.

Settings
Work with detailed settings for Electronic Service Agent.

SRC filters
View the list of filters which will be applied to Electronic Service Agent problem reporting activities.

Export/Import

Export or import the Electronic Service Agent configuration.
* Export
® Import

1IEM 1D
Provide an IBM 1D to be associated with information sent by Electronic Service Agent for this system or virtual partition.

1BM Electronic Support
Display and manage service requests to IBM Electronic Support.

Figure 7-176 ESA web interface main page

For more information about configuring and using ESA, see IBM Systems
Electronic Service Agent on AlX, which is available at this website:

http://publib.boulder.ibm.com/infocenter/aix/v7rl/topic/com.ibm.aix.doc
/doc/base/eicbd_aix.pdf
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Virtualization

If you create virtual servers, also known as logical partitions (LPARs), on your
Power Systems compute node, you can consolidate your workload to deliver cost
savings and improve infrastructure responsiveness. As you look for ways to
maximize the return on your IT infrastructure investments, consolidating
workloads and increasing server use becomes an attractive proposition.

The chapter includes the following topics:

8.1, “Introduction” on page 334

8.2, “PowerVM” on page 334

8.3, “POWER Hypervisor’ on page 340

8.4, “Planning for a virtual server environment” on page 346
8.5, “Creating a VIOS virtual server” on page 349

8.6, “Creating an AIX or Linux virtual server” on page 413
8.7, “Creating an IBM i virtual server” on page 422

8.8, “Creating a full system partition” on page 430
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8.1 Introduction

IBM Power Systems, combined with PowerVM technology, are designed to help
you consolidate and simplify your IT environment and include the following key
capabilities:

» Improve server use by consolidating diverse sets of applications.

» Share processor, memory, and I/O resources to reduce the total cost of
ownership (TCO).

» Improve business responsiveness and operational speed by dynamically
reallocating resources to applications (as needed) to better anticipate
changing business needs.

» Simplify IT infrastructure management by making workloads independent of
hardware resources, so that you can make business-driven policies to deliver
resources that are based on time, cost, and service-level requirements.

» Move running workloads between servers to maximize availability and avoid
planned downtime.

8.2 PowerVM

The PowerVM platform is the family of technologies, capabilities, and offerings
that deliver industry-leading virtualization on the IBM Power Systems. It is the
umbrella branding term for Power Systems virtualization (Logical Partitioning,
Micro-Partitioning, POWER Hypervisor, Virtual I/O Server, Live Partition Mobility,
Workload Partitions, and more). As with Advanced Power Virtualization in the
past, PowerVM is a combination of hardware enablement and added value
software. The licensed features of each of the three separate editions of
PowerVM are described in 8.2.1, “PowerVM editions” on page 336.

PowerVM is a combination of hardware enablement and added value software.
When we talk about PowerVM, we are talking about the features and
technologies that are listed in Table 8-1.

Table 8-1 PowerVM features and technologies

Features and technologies Function provided by
PowerVM Hypervisor Hardware platform
Logical partitioning Hypervisor
Micro-partitioning Hypervisor
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Features and technologies Function provided by

Dynamic logical partitioning Hypervisor

Shared Processor Pools Hypervisor

Integrated Virtualization Manager Hypervisor, VIOS, Integrated
Virtualization Manager (IVM)

Shared Storage Pools Hypervisor, VIOS

Virtual I/0O Server Hypervisor, VIOS

Virtual SCSI Hypervisor, VIOS

Virtual Fibre Channel?® Hypervisor, VIOS

Virtual optical device & tape Hypervisor, VIOS

Live Partition Mobility Hypervisor, VIOS

Partition Suspend/Resume Hypervisor, VIOS

Active Memory Sharing® Hypervisor, VIOS

Active Memory Deduplication Hypervisor

Active Memory Mirroringb Hypervisor

Host Ethernet Adapter (HEA)® Hypervisor

a. Some other documents might call it as N_Port ID Virtualization (NPIV).

b. Supported only by mid-tier and large-tier POWER7 Systems™ or later, including
Power 770, 780, and 795.

c. HEA is a hardware-based Ethernet virtualization technology that is used in IBM
POWERG6 and early POWER?7 processor-based servers. Future hardware-based
virtualization technologies will be based on Single Root I/O Virtualization
(SR-10V). For this reason, we do not describe HEA configuration in this
publication.

The technologies in Table 8-2 also are frequently mentioned with PowerVM.

Table 8-2 Complementary technologies

Features and technologies Function provided by

POWER processor compatibility modes Hypervisor

Capacity on Demand Hypervisor
Simultaneous Multithreading Hardware, AIX
Active Memory Expansion Hardware?, AIX
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Features and technologies

Function provided by

AIX Workload Partitions

AlXb

System Planning Tool (SPT)

SPT

a. Only available on POWER7 Systems and later
b. Only available on AlX version 6.1 or later

8.2.1 PowerVM editions

336

This section provides information about the virtualization capabilities of

PowerVM. The are three versions of PowerVM, which are suited for the following

purposes:

» PowerVM Express Edition

PowerVM Express Edition is designed for customers looking for an
introduction to more advanced virtualization features at a highly affordable

price.

» PowerVM Standard Edition

PowerVM Standard Edition provides the most complete virtualization
functionality for AIX, IBM i, and Linux operating systems in the industry.
PowerVM Standard Edition is supported on Power Systems servers and

includes features that are designed to allow businesses to increase system

usage.

» PowerVM Enterprise Edition

PowerVM Enterprise Edition includes all of the features of PowerVM Standard

Edition plus two new industry-leading capabilities that are called Active
Memory Sharing and Live Partition Mobility.

You can upgrade from the Express Edition to the Standard or Enterprise Edition,

and from Standard to Enterprise Editions. Table 8-3 outlines the functional
elements of the available PowerVM editions.

Table 8-3 Overview of PowerVM capabilities by edition

PowerVM capability PowerVM PowerVM PowerVM
Express Standard Enterprise
Edition Edition Edition

Maximum VMs 3/Server 1000/Server 1000/Server

Micro-partitions? Yes Yes Yes

Virtual I/O Server Yes (Single) Yes (Dual) Yes (Dual)
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PowerVM capability PowerVM PowerVM PowerVM
Express Standard Enterprise
Edition Edition Edition

Management VMControl, IVM VMControl, VMControl,

IVMP, HMC IVMP, HMC

Shared dedicated capacity | Yes Yes Yes

Multiple Shared-Processor | No Yes Yes

Pools®

Live Partition Mobility No No Yes

Active Memory Sharing® No No Yes

Active Memory No No Yes

Deduplicationd

Suspend/Resume No Yes Yes

Virtual Fibre Channel Yes Yes Yes

Shared Storage Pools No Yes Yes

Thin provisioning No Yes Yes

Thick provisioning No Yes Yes

a. When the firmware is at level 7.6 or later, micro-partitions can be defined as small
as 0.05 of a processor instead of 0.1 of a processor.

b. IVM supports only a single Virtual I/O Server

c. Needs IBM POWERS processor-based system or later
d. Needs IBM POWER?7 processor-based system with firmware at level 7.4 or later.

Table 8-4 lists the feature codes for ordering PowerVM with the p270 Compute

Node.

Table 8-4 Availability of PowerVM on p270 Power compute nodes

PowerVM editions

Feature code

PowerVM Express 5225
PowerVM Standard 5227
PowerVM Enterprise 5228

For more information about the features that are included on each version of
PowerVM, see IBM PowerVM Virtualization Introduction and Configuration,

SG24-7940.
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8.2.2 PowerVM features

338

The latest version of PowerVM contains the following features:

» The p270 includes support for up to 480 virtual servers (or logical partitions,

LPARs).
Role Based Access Control (RBAC)

RBAC brings an added level of security and flexibility in the administration of
the Virtual I/O Server (VIOS). With RBAC, you can create a set of
authorizations for the user management commands. You can assign these
authorizations to a role named UserManagement, and this role can be given
to any other user. So one user with the role UserManagement can manage
the users on the system, but does not have any further access.

With RBAC, the VIOS can split management functions that can be done only
by the padmin user, which provides better security by giving only the
necessary access to users. It also provides easy management and auditing of
system functions.

Suspend/Resume

By using Suspend/Resume, you can provide long-term suspension (greater
than 5 - 10 seconds) of partitions, saving partition state (memory, NVRAM,
and VSP state) on persistent storage. This action makes server resources
available that were in use by that partition, which restores the partition state to
server resources, and resumes operation of that partition and its applications
on the same server or on another server.

The requirements for Suspend/Resume dictate that all resources must be
virtualized before suspending a partition. If the partition is resumed on
another server, the shared external I/O, which is the disk and local area
network (LAN), must remain identical. Suspend/Resume works with AIX and
Linux workloads when managed by the Hardware Management Console
(HMC).

Shared storage pools

You can use VIOS 2.2 to create storage pools that can be accessed by VIOS
partitions that are deployed across multiple Power Systems servers.

Therefore, an assigned allocation of storage capacity can be efficiently
managed and shared.
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The December 2011 Service Pack enhances capabilities by enabling four
systems to participate in a Shared Storage Pool configuration. This
configuration can improve efficiency, agility, scalability, flexibility, and
availability. Specifically, the Service Pack enables the following functions:

— Storage Mobility: A function that allows data to be moved to new storage
devices within Shared Storage Pools, while the virtual servers remain
active and available.

— VM Storage Snapshots/Rollback: A new function that allows multiple
point-in-time snapshots of individual virtual server storage. These
point-in-time copies can be used to quickly roll back a virtual server to a
particular snapshot image. This functionality can be used to capture a VM
image for cloning purposes or before applying maintenance.

» Thin provisioning

VIOS 2.2 supports highly efficient storage provisioning, where virtualized
workloads in VMs can have storage resources from a shared storage pool
that is dynamically added or released, as required.

» VIOS grouping

Multiple VIOS 2.2 partitions can use a common shared storage pool to more
efficiently use limited storage resources and simplify the management and
integration of storage subsystems.

» Network node balancing for redundant Shared Ethernet Adapters (SEAs)
(with the December 2011 Service Pack).

This feature is useful when multiple VLANs are being supported in a dual
VIOS environment. The implementation is based on a more granular
treatment of trunking, where there are different trunks that are defined for the
SEAs on each VIOS. Each trunk serves different VLANSs, and each VIOS can
be the primary for a different trunk. This situation occurs with just one SEA
definition on each VIOS.

IBM PowerVM Workload Partitions Manager™ for AlX Version 2.2 has the
following enhancements:

» When used with AIX V6.1 Technology Level 6, the following support applies:

— Support for exporting a VIOS SCSI disk into a Workload Partition (WPAR).
There is compatibility analysis and mobility of WPARs with VIOS SCSI
disk. In addition to Fibre Channel devices, VIOS SCSI disks can be
exported into a WPAR.

— WPAR Manager Command-Line Interface (CLI). The WPAR Manager CLI
allows federated management of WPARs across multiple systems through
the command line.
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— Support for workload partition definitions. The WPAR definitions can be
preserved after WPARs are deleted. These definitions can be deployed
later to any WPAR-capable system.

» In addition to the features supported on AIX V6.1 Technology Level 6, the
following features apply to AIX V7.1:

— Support for AIX 5L™ V5.2 Workload Partitions for AIX V7.1. Lifecycle
management and mobility enablement for AIX 5L V5.2 Technology Level
10 SP8 Version WPARs.

— Support for AIX 5L V5.3 Workload Partitions for AIX V7.1. Lifecycle
management and mobility enablement for AIX 5L V5.3 Technology Level
12 SP4 Version WPARs.

— Support for trusted kernel extension loading and configuration from
WPARSs. Enables exporting a list of kernel extensions that can then be
loaded inside a WPAR, while maintaining isolation.

8.3 POWER Hypervisor

The IBM POWER Hypervisor is the foundation of IBM PowerVM. By using the
POWER Hypervisor, you can divide physical system resources into isolated
logical partitions. Each logical partition operates like an independent system that
is running its own operating environment: AlX, IBM i, Linux, or the Virtual I/O
Server. The Hypervisor can assign dedicated processors, 1/0, and memory,
which you can dynamically reconfigure as needed to each logical partition.

The Hypervisor can also assign shared processors to each logical partition by
using its micro-partitioning feature. Unknown to the logical partitions, the
Hypervisor creates a Shared Processor Pool from which it allocates virtual
processors to the logical partitions as needed. This means that the Hypervisor
creates virtual processors so that logical partitions can share the physical
processors while running independent operating environments.

Combined with features that are designed into the IBM POWER processors, the
POWER Hypervisor delivers functions that enable capabilities, including
dedicated-processor partitions, micro-partitioning, virtual processors, IEEE
VLAN compatible virtual switch, virtual Ethernet adapters, virtual SCSI adapters,
virtual Fibre Channel adapters, and virtual consoles.

The POWER Hypervisor is a firmware layer that sits between the hosted
operating systems and the server hardware, as shown in Figure 8-1 on
page 341.
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Figure 8-1 POWER Hypervisor abstracts physical server hardware

The POWER Hypervisor is always installed and activated, regardless of system
configuration. The POWER Hypervisor has no specific or dedicated processor
resources that are assigned to it.

Memory is required to support the resource assignment to the logical partitions
on the server. The amount of memory that is required by the POWER Hypervisor
firmware varies according to the following factors:

» Number of logical partitions

» Number of physical and virtual I/O devices that are used by the logical
partitions

» Maximum memory values that are specified in the logical partition profiles

The POWER Hypervisor performs the following tasks:

» Enforces partition integrity by providing a security layer between logical
partitions.

Provides an abstraction layer between the physical hardware resources and
the logical partitions that are using them. It controls the dispatch of virtual
processors to physical processors and saves and restores all processor state
information during virtual processor context switch.
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» Controls hardware I/O interrupts and management facilities for partitions.

The POWER Hypervisor firmware and the hosted operating systems
communicate with each other through POWER Hypervisor calls (hcalls).

8.3.1 Logical partitioning technologies

342

Logical partitions (LPARs), which are also known as virtual servers in Flex
System and PureFlex System, and virtualization increase usage of system
resources and add a new level of configuration possibilities. This section
provides an overview of these technologies.

Dedicated LPAR

Logical partitioning is available on all POWERS5, POWERS6, and POWER?7
Systems or later. This technology offers the ability to make a server run as
though it were two or more independent servers. When a physical system is
logically partitioned, the resources on the server are divided into subsets that are
called LPARs.

Processors, memory, and I/O devices can be individually assigned to logical
partitions. The LPARs hold these resources for exclusive use. You can separately
install and operate each dedicated LPAR because LPARs run as independent
logical servers with the resources allocated to them. Because the resources are
dedicated to use by the partition, it is called Dedicated LPAR.

Dynamic LPAR

By using dynamic logical partitioning (DLPAR), you can dynamically add or
remove resources from a logical partition (LPAR), even while the LPAR is
running. Such resources include processors, memory, and /O components.The
ability to reconfigure dynamic LPARs encourages system administrators to
dynamically redefine all available system resources to reach the optimum
capacity for each defined dynamic LPAR.

Micro-partitioning

By using micro-partitioning technology, you can allocate fractions of processors
to a logical partition. A logical partition that uses fractions of processors is also
known as a Shared Processor Partition or Micro-partition. Micro-partitions run
over a set of processors that are called a Shared Processor Pool. Within the
shared-processor pool, unused processor cycles can be automatically distributed
to busy partitions as needed, with which you can right-size partitions so that
more efficient server usage rates can be achieved. By implementing the
shared-processor pool by using micro-partitioning technology, you can create
more partitions on a server, which reduces costs.
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Virtual processors are used to allow the operating system manage the fractions
of processing power that is assigned to the logical partition. From an operating
system perspective, a virtual processor cannot be distinguished from a physical
processor unless the operating system was enhanced to be made aware of the
difference. Physical processors are abstracted into virtual processors that are
available to partitions. The meaning of the term physical processor here is a
processor core. For example, in a six-core server there are six physical
processors.

8.3.2 Virtual I/O adapters

The POWER Hypervisor provides the following types of virtual /0O adapters, as
described in the following sections:

“Virtual Ethernet”

“Virtual SCSI” on page 344

“Virtual Fibre Channel” on page 344

“Virtual serial adapters (TTY) console” on page 346

vyvyyy

Virtual I/0 adapters are defined by system administrators during logical partition
definition. Configuration information for the adapters is presented to the partition
operating system.

Virtual Ethernet

The POWER Hypervisor provides an IEEE 802.1Q, VLAN-style virtual Ethernet
switch that allows partitions on the same server to use fast and secure
communication without any need for a physical connection.

Virtual Ethernet support starts with AIX 5L V5.3, or the appropriate level of Linux
supporting virtual Ethernet devices. The virtual Ethernet is part of the base
system configuration.

Virtual Ethernet has the following major features:

» Virtual Ethernet adapters can be used for IPv4 and IPv6 communication and
can transmit packets up to 65,408 bytes in size. Therefore, the maximum
transmission unit (MTU) for the corresponding interface can be up to 65,394
(65,408 minus 14 for the header) in the non-virtual local area network (VLAN)
case, and up to 65,390 (65,408 minus 14, minus 4) if VLAN tagging is used.

» The POWER Hypervisor presents itself to partitions as a virtual
802.1Q-compliant switch. The maximum number of VLANSs is 4096. Virtual
Ethernet adapters can be configured as untagged or tagged (following the
IEEE 802.1Q VLAN standard).
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» An AlX partition supports 256 virtual Ethernet adapters for each logical
partition. Aside from a default port VLAN ID, the number of additional VLAN
ID values that can be assigned per virtual Ethernet adapter is 20, which
implies that each virtual Ethernet adapter can be used to access 21 virtual
networks.

» Each operating system partition detects the VLAN switch as an Ethernet
adapter without the physical link properties and asynchronous data transmit
operations.

Any virtual Ethernet can also have connectivity outside of the server if a Layer 2
bridge to a physical Ethernet adapter is configured in a VIOS partition. The
device that is configured in this fashion is the SEA.

Important: Virtual Ethernet is based on the IEEE 802.1Q VLAN standard. No
physical I/O adapter is required when a VLAN connection is created between
partitions. No access to an outside network is required for inter-partition
communication.

Virtual SCSI

The POWER Hypervisor provides a virtual SCSI mechanism for virtualization of
storage devices. Virtual SCSI allows secure communications between a logical
partition and the I/0O Server (VIOS). The storage virtualization is accomplished by
pairing two adapters: a virtual SCSI server adapter on the VIOS and a virtual
SCSi client adapter on IBM i, Linux, or AIX partitions. The combination of Virtual
SCSI and VIOS provides the opportunity to share physical disk adapters in a
flexible and reliable manner.

Virtual Fibre Channel

A virtual Fibre Channel adapter is a virtual adapter that provides client logical
partitions with a Fibre Channel connection to a storage area network (SAN)
through the VIOS logical partition. The VIOS logical partition provides the
connection between the virtual Fibre Channel adapters on the VIOS logical
partition and the physical Fibre Channel adapters on the managed system.

N_Port ID virtualization (NPIV) is a standard technology for Fibre Channel
networks. You can use NPIV to connect multiple logical partitions to one physical
port of a physical Fibre Channel adapter. Each logical partition is identified by a
unique worldwide port name (WWPN), which means that you can connect each
logical partition to independent physical storage on a SAN.

Enabling NPIV: To enable NPIV on a managed system, you must have
VIOS V2.1 or later. NP1V is only supported on 8 Gb Fibre Channel and
Converged Network adapters on a Power Systems compute node.
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You can configure only virtual Fibre Channel adapters on client logical partitions
that run the following operating systems:

» AIX V6.1 Technology Level 2, or later

>
»
»
»

AIX 5L V5.3 Technology Level 9, or later
IBMiV6.1.1, V7.1, or later

SUSE Linux Enterprise Server 11, or later
RHEL 5.5, 6, or later

Systems that are managed by the Integrated Virtualization Manager, a Systems
Director Management Console, or IBM Flex System Manager can dynamically
add and remove virtual Fibre Channel adapters from logical partitions.

Figure 8-2 shows the connections between the client partition virtual Fibre

Channel adapters and external storage.
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Figure 8-2 Connectivity between virtual Fibre Channel adapters and external SAN devices
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Virtual serial adapters (TTY) console

Virtual serial adapters provide a point-to-point connection from one logical
partition to another, or the IBM Flex System Manager to each logical partition on
the managed system. Virtual serial adapters are used primarily to establish
terminal or console connections to logical partitions.

Each partition must have access to a system console. Tasks, such as, operating
system installation, network setup, and certain problem analysis activities,
require a dedicated system console. The POWER Hypervisor provides the virtual
console by using a virtual TTY or serial adapter and a set of Hypervisor calls to
operate on it. Virtual TTY does not require the purchase of any other features or
software, such as, the PowerVM Edition features.

For Power Systems compute nodes, the operating system console can be
accessed from IBM Flex System Manager.

8.4 Planning for a virtual server environment

346

The IBM Flex System Manager (FSM), HMC, or IVM can be used to create
virtual servers or LPARs on Power Systems compute nodes. It is presumed that
FSM or HMC is set up so that it can manage the compute nodes on which the
virtual servers or LPARs are created. Because IVM is integral with the Power
Systems compute node, installation of VIOS/IVM is always the first step when
this system manager is used.

Any experience that uses the IVM, HMC, FSM, or the Systems Director
Management Console to create LPARs or virtual servers on Power system
should easily transfer when any of these platform managers are used. The
PowerVM concepts are always the same regardless of the manager; however,
the user interface varies how they are presented.

Removing an existing configuration

IBM Flex System configurations typically are delivered with a full system single
partition that is defined for AIX. This LPAR or virtual server can be deleted when
the initial configuration of the node is done for PowerVM. If an IBM PureFlex
System configuration was ordered, the existing VIOS configuration can be edited
as needed instead of installing new.

Physical adapters

For the VIOS partitions, planning for physical adapter allocation is important
because the VIOS provides virtualized access through the physical adapters to
network or disk resources. For network adapters, a link aggregation or
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Etherchannel is a common method to improve availability and increase
bandwidth. For storage adapters, a multipathing package (for example, an
MPIO-PCM or EMC PowerPath) is installed and configured in the VIOS after the
operating system is installed. To further enhance availability in a virtualized
configuration, implement two VIOS servers, both capable of providing the same
network and storage access to the virtual servers on the Power Systems
compute node.

Identifying the 1/0 resource in the system manager configuration wizard or CLI
commands is necessary for assigning the correct physical resources to the
intended virtual servers.

Figure 8-3 shows the physical location codes on a p270. The locations codes
that are shown in the configuration menus contain a prefix as shown in the
following example:

Utttt.mmm.ssssss-Px-Cyy, where tttt:Machine Type, mmm:Model, ssssss:
7-digit Serial Number, Px:planar number, Cyy:physical slot number

For example, an EN4054 4-port 10Gb Ethernet Adapter in a p270 is represented
as shown in the following example:

U78AE.001.ssssss-P1-C18

An FC3172 2-port 8Gb FC Adapter is represented as shown in the following
example:

U78AE.001-ssssss-P1-C19

Ports: The ports on the 4-port and 8-port adapters are evenly split across the
following different ASICs:

» EN4054 4-port 10Gb Ethernet Adapter

» EN2024 4-port 1Gb Ethernet Adapter

» CN4058 8-port 10Gb Converged Adapter
» FC5054 4-port 16Gb FC Adapter

Each ASIC and its ports can be assigned independently to different virtual

servers. The location code has a suffix of L1 or L2 to distinguish between the
two ASICs and sets of ports.
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Figure 8-3 shows the expansion card location codes for the p270.

Un-P1-C18

Un-P1-C19

Figure 8-3 p270 adapter location codes

The integrated SAS storage controller has a location code of P1-R1. The USB
controller has a location code of P1-T1.

On the p270, a second SAS controller option (IBM Flex System Dual VIOS
Adapter) has a location code of P1-C20. This location is physically under
P1-C19.

Virtual adapters

Assigning and configuring virtual adapters requires more planning and design.
For virtual Ethernet adapters, the VLANs that the virtual servers require access
to must be considered. The VIOS bridges the virtual Ethernet adapter to the
physical. Therefore, the virtual Ethernet adapter in the VIOS must be configured
with all of the VLANS that are required for the virtual servers in the node.

For virtual storage access, virtual SCSI or NPIV can be used. Virtual SCSI
adapters are configured in a client/server relationship, with the client adapter in
the client virtual server that is configured to refer to the server adapter that is
configured in the VIOS. The server adapter in the VIOS can be configured to
refer to one client adapter or allow any client to connect. NPIV configuration
differs in that the VIOS serves as a pass-through module for a virtual Fibre
Channel adapter in the client virtual server. The SAN administrator assigns LUNs
to the virtual Fibre Channel adapters in the virtual servers as they do for a real
Fibre Channel adapter. The WWPNs are generated when the virtual Fibre
Channel adapter is defined for the client. This configuration can be provided to
the SAN administrator to ensure the LUNs are correctly mapped in the SAN.

For more information about planning and configuring virtualized environments
(including configuring for availability), see the following publications:

» IBM PowerVM Virtualization Introduction and Configuration, SG24-7940

348 IBM Flex System p270 Compute Node Planning and Implementation Guide



» IBM PowerVM Best Practices, SG24-8062
» IBM PowerVM Virtualization Managing and Monitoring, SG24-7590

8.5 Creating a VIOS virtual server

In this section, we describe creating a VIOS virtual server. Only an AIX or Linux
virtual server can be created on a compute node, but the number of physical /O
adapters might be limiting. To make full use of the virtualization capabilities that
are provided by the POWER Hypervisor and the VIOS together, a virtual server
for the VIOS is normally created.

The following simplified examples are used only to demonstrate the various
techniques and might not use best practices. Also, they should not be considered
as recommendations of configurations.

This simple configuration that is used in these examples is based on a p270
Compute Node and a single VIOS. All of the installation physical adapters are
assigned to this VIOS. A simple virtual networking configuration is used with
three virtual Ethernet adapters defined.

This section includes the following topics:

» 8.5.1, “Using the CLI” on page 349
» 8.5.2, “GUI methods” on page 354
» 8.5.3, “Modifying the VIOS profile” on page 399

8.5.1 Using the CLI

Many integrators and system administrators make extensive and efficient use of
the CLI, rather than use a graphical interface for their virtual server creation and
administration tasks. Tasks can be scripted, and often the tasks are completed
faster by using the command line.

Scripts: In many cases, existing scripts that were written for use on an HMC
can run unchanged on FSM. Similarly, scripts that are written to run on an
HMC usually run on IVM-managed system with minor changes.

When you are using any of the command line methods to create a virtual server
or LPAR, the Dynamic Reconfiguration Connector Index (DRC Index) of the
physical slot location is required.
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Table 8-5 shows the cross-reference of DRC Indexes to location codes for the
p270.

Table 8-5 DRC Index numbers for p270

DRC Index Description Location Code

21010218 PCI-E SAS Controller U78AE.001.ssssss-P1-R1
21010219 PClI-to PCI bridge (USB port) U78AE.001.ssssss-P1-T1
2101021A Expansion card position #1, first bus U78AE.001.ssssss-P1-C18-L1
21010238 Expansion card position #1, second bus U78AE.001.ssssss-P1-C18-L2
21010239 Expansion card position #2, second bus U78AE.001.ssssss-P1-C19-L2
2101021C Expansion card position #2, first bus U78AE.001.ssssss-P1-C19-L1
2101021D Dual VIOS adapter (second SAS controller) U78AE.001.ssssss-P1-C20-L1

To create a VIO Server by using a single command, the mksyscfg command is
run from the CLI of the HMC or FSM. In an IVM-managed system, the VIOS is
installed in the first LPAR and assigned all the physical I/O resources.

The mksyscfg command has many attributes, including the following attributes
that are used here:

name

profile name

Tpar_env

Tpar_id

min_mem

desired_mem

max_mem

proc_mode

min_procs
desired_procs
max_procs
sharing_mode
auto_start
Tpar_io_pool_ids
io_slots
max_virtual_slots
virtual_serial adapters
virtual_scsi_adapters
virtual_eth_adapters
msp

YVVYVYYYVYYYYVYVYYYVYVYVYVYVYVYVYYVYY
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For more information about the mksyscfg command, see this website:

http://pic.dhe.ibm.com/infocenter/powersys/v3rim5/index.jsp?topic=%2Fip
hcx_p5%2Fmksyscfg.htm

FSM CLI method

The following sections describe an example of the use of the FSM CLI to create a
virtual server for a VIOS.

Accessing the IBM Flex System Manager

To access the FSM, you must know the IP address or host name of the FSM
node and have a valid user ID and password. You must start a Secure Shell
(SSH) session with FSM and log in. This process is similar to the process of
accessing the SDMC or HMC command line.

Creating the VIOS virtual server by using the FSM CLI
Creating the VIO Server can be done by using the FSM CLI.

To ensure that the correct I/O devices are specified in the command, understand
and document the intended 1/O adapters. Use the information that is described in
“Physical adapters” on page 346 and the corresponding DRC Indexes that are
shown in Table 8-5 on page 350 for this p270 example.

This example uses the mksyscfg command with the FSM-required smc1i prefix.
The -r option specifies an LPAR as the type of resource to create. The -m option
determines the managed system on which to create the resource.

FSM usage: The FSM command smc1i 1ssys can be used to display a list of
endpoint objects in the FSM, including compute nodes.

Run the following command to create a virtual server suitable for a VIOS:

smcli mksyscfg -r 1par -m Server-7954-24X-SN107782B -i
"name=1tsoVI0OS6A,profile_name=itsoVIOS6A_new,lpar_env=vioserver,lpar_id
=1,min_mem=2048,desired_mem=8192,max_mem=10240,proc_mode=ded,min_procs=
2,desired_procs=4,max_procs=6,sharing_mode=share_idle_procs_active,auto
_start=0,\"Tpar_io_pool_ids=1,2\",\"io_slots= 2101021A/none/1,21010218/n
one/1,21010238/none/1,21010219/none/0\", max_virtual_slots=300,\"virtual
_serial_adapters=0/server/1/any//any/1, 1/server/1/any//any/1\",\"virtua
1 _scsi_adapters=5/server/2//102/0\",\"virtual_eth_adapters=2/1/4091//1/
1/ETHERNETO//a11/none,3/1/1/4092/1/1/ETHERNETO//a11/none,4/0/4094//0/1/
ETHERNETO//a11/none\" ,msp=0"
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VIOS command: This command creates a VIOS server that matches the one
that was created in “Creating the virtual server” on page 358 with the FSM UlI,
which shows the usage of the graphical interface.

Verifying success
A successful command produces a prompt with no message displayed.

To verify that the VIO Server was created, run the smc1i 1ssyscfg command
and scan the results for the name of your virtual server, as shown in the following
example:

USERID@itsoFSM2: ~> smcli 1ssyscfg -r 1par -m Server-7954-24X-SN107782B
-F name
itsoVIOS6A

To verify the content of the profile that was created as a result, run the smc1i
1ssyscfg command with different parameters, as shown in the following example:

USERID@itsoFSM2: ™~> smcli 1ssyscfg -r prof -m Server-7954-24X-SN107782B
--filter Tpar_names=itsoVIOS6A

HMC CLI method

The following sections show an example of the use of the HMC CLI to create a
virtual server for a VIOS.

Accessing the HMIC

To access the HMC, you must know the IP address or host name of the HMC and
have a valid user ID and password. You must start an SSH session with the HMC
and log in.

Creating the VIOS virtual server by using the CLI

The HMC uses the same command syntax and options as the FSM. The
command that is used in this example is the same as used on the FSM, the only
difference is the removal of the smcli prefix.

HMC usage: The HMC command 1ssyscfg -r sys -F name can be used to
display a list of all managed systems on the HMC.
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To create a VIO Server by using a single command, run the following command:

mksyscfg -r 1par -m Server-7954-24X-SN107782B -i
"name=1tsoVIOS6A,profile name=itsoVIOS6A new,lpar_env=vioserver,lpar id
=1,min_mem=2048,desired mem=8192,max_mem=10240,proc_mode=ded,min_procs=
2,desired procs=4,max_procs=6,sharing mode=share_idle procs active,auto
_start=0,\"1par_io_pool_ids=1,2\",\"io_slots=2101021A/none/1,21010218/n
one/1,21010238/none/1,21010219/none/0\" ,max_virtual_slots=300,\"virtual
_serial_adapters=0/server/1/any//any/1,1/server/1/any//any/1\",\"virtua
1_scsi_adapters=5/server/2//102/0\",\"virtual_eth_adapters=2/1/4091//1/
1/ETHERNETO//al11/none,3/1/1/4092/1/1/ETHERNETO//a11/none,4/0/4094//0/1/
ETHERNETO//a11/none\",msp=0"

VIOS command: This command creates a VIOS server that matches the one
that was created in “Creating the VIOS logical partition” on page 375 with the
HMC Ul, which shows the usage of the graphical interface.

Verification of success

As with the previous FSM commands, the syntax is the same, only the smc11
prefix was removed. A successful command produces a prompt with no message
displayed.

To verify that the VIO Server was created, run the 1ssyscfg command and scan
the results for the name of your virtual server, as shown in the following example:

hscroot@itsoHMCl: ™~> 1ssyscfg -r Tpar -m Server-7954-24X-SN107782B -F
name
itsoVIOS6A

To verify the content of the profile that was created as a result, run the 1ssyscfg
command with different parameters, as shown in the following example:

hscroot@itsoHMCl: ~> 1ssyscfg -r prof -m Server-7954-24X-SN107782B
--filter Tpar_names=itsoVIOS6A

IVM CLI method

IVM can have only a single VIOS LPAR. This LPAR is created when the VIOS is
installed on a Power compute node and owns all the physical I/O resources. A
fraction of the total CPU and memory also is assigned to the VIOS LPAR during
the installation of the VIOS. The values can be changed to match the workload
that is expected on the VIOS (if wanted) after the VIOS installation completes.

After the VIOS is up, the IVM command line is available and can be used to
created client LPARs.
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Accessing the Integrated Virtualization Manager

The IVM command line is combined with the VIOS padmin user ID command line
and cannot be accessed until after the VIOS is installed. To access VIOS, you
must know the IP address or host name of the VIOS and have a valid user ID and
password. Telnet and SSH protocols are enabled by default for the VIOS session
login. This example shows the creation of an AIX LPAR with virtual adapters from
the CLI.

8.5.2 GUI methods

The FSM, HMC, and IVM all provide a GUI to create and manage resources. The
following sections follow the same example that was previously created with the
CLI interfaces.

The following methods are described in this section:

» “FSM GUI method”
» “HMC GUI method” on page 373
» “IVM GUI method” on page 398

FSM GUI method

This section describes the sequence to create a virtual server or LPAR with the
same resources used in the “FSM CLI method” on page 351, but with the FSM
GUI instead.

Accessing the IBM Flex System Manager
IBM Flex System Manager can be accessed in one of the following ways:

» Locally with a keyboard, mouse, and monitor that are attached directly to port
at the front panel of the FSM through the Console Breakout Cable.

» Through a web browser to the FSM web interface.
We accessed the FSM remotely by using a browser. Complete the following
steps:

1. Open a browser and enter the following URL (where system_name is the host
name or IP address of the FSM node):

https://system_name
A login window opens, as shown in Figure 8-4 on page 355.
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https://system_name:8422

Figure 8-4 IBM Flex System Manager login window

2. Enter a valid FSM user ID and password, and click Log in. The Welcome
window opens.
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3. Click Home and the main window opens, as shown in Figure 8-5.

IBM Flex System Manager™ Welcome USERID Problems 0@ o compliance

@

of®

—
J Home X . Chassis Man.. *

--- Select|

Use these tabs to perform some initial setup tasks, view or activate plug-ins, perform administration tasks, and access  Check and Update Flex Syst
Inform

additional information.

Additional Setup I @ Plug-ins I Administration Applications Learn
| S——————

Perform the following initial setup tasks to set up IBM Flex System Manager™ for the first time.

oli“ 1 Check and Update Flex System Manager
w Obtain and install updates for IBM Flex System Manager™. This will require a restart of IBM Flex System
Manager™.

e ‘ Select Chassis to be Managed

View all chassis and Flex System Managers in your environment and select which to manage.

Ll You are currently managing 1 chassis. View chassis

6% Configure Chassis Components

Configure basic settings for chassis components including compute nodes, storage nodes, and I/O modules.

6 Deploy Compute Node Images
For Red Hat Enterprise Linux 6.2-6.4, Red Hat Enterprise Linux 6.2-6.4 with Kernel-based Virtual Machine (KVM)
and VMware vSphere 5.1 with IBM Customization, you can deploy the image directly from the Flex System
Manager to System x compute nodes. To deploy other operating systems, or to deploy to System p compute
nodes, see the link below for more information.

® Learn more about deploying operating systems.
Update Chassis Components

Update chassis components including compute nodes, storage nodes, and I/O modules.

Launch IBM FSM Explorer

IBM FSM Explorer is an easy way to find and browse resources, monitor status and events, and launch

management tasks.

Figure 8-5 IBM Flex System Manager home window
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installed plug-ins opens, as shown in Figure 8-6.

4. Click the Plug-ins tab to display the list of installed plug-ins. The list of

Initial Setup Additional Setup | @ Plug-ins | Administration Applications

Learn

Last refreshed: June 26, 2013 9:40:37 AM EDT

[¥3 1BM Flex System Manager™ ::2

Ready

Management Domain I Manage Power Systems Resources

IBM FSM Explorer - Manage your Flex Resources Chassis
—— ——

IBM Flex System Manager™ contains the following plug-ins. Depending on its 'readiness’, the plug-in mig
be ready to use, or might require additional setup and configuration.

anager

IBM FSM Capacity Utilization

IBM Flex System Manager™ Server =331
Ready
Manage Users

Discovery Manager =33

14 Systems have no inventory collected.

Systemn Discovery Resaource Explorer

View and Collect Inventory

Status Manager 2331
Ready

Health Summary  Monitors

A update Manager =331
~ Ready

L dlind=ta Fl wstarm Monssar franira llndata

Figure 8-6 Highlighting the Manage Power Systems Resources plug-in
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5. Click Manage Power Systems Resources to display the Manage Power

Systems Resources main window, as shown in Figure 8-7. A new tab was
added to the main tab area.

IBM Flex System Manager™ Welcome USERID  Problems 0@ 0N cCompliance 0@ o | Help | 1
Home Chassis Man... | Manage Powe... x\ --- Select Action ---

Manage Po

b Welcome (Flex System Manager Yersion)

Power Systems Resources Common Tasks ¥

B = Hosts

X —
E Server-7054-24%-SN107782 Perforrance Sumrary | | Search the table Search

g Virtual Servers

L_' Select Marne * | Access % | State % Detailed ... £ Refersnce...
Operating Systems

o ite O I server-7954-24%-sn10772.. [l ok Started Mane

Ef| Power Uni

Figure 8-7 FSM Manage Power Systems Resources

Creating the virtual server

When you open the Manage Power Systems Resources main window (as shown
in Figure 8-7), you see choices to manage hosts and virtual servers. In this
section, we describe how to create the VIOS virtual server.
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To create the virtual server, complete the following steps:

1. Click Hosts in the navigation area to display in the content area a list of the
physical servers, as shown in Figure 8-8.

» Welcome (Flex System Manager ¥ersion])

Power Systems Resources Cormrno

Bl [ Hosts

E Server-TU54-24%-5M 107782 | Performance Surnmmary | | | Actions V| | Saearch the table... Search
g Ol S Select | Mame % | Access & State & Detailed ... £
= Dperating Systems
N I Server-7354-24H-SM1077E.. Related Resources » Mane
Topology Pespedives 3

Craate Graup

1B FSh Explorer

Remaowe. ..

Add to
Automation

Hardware Information

Inventong Capacity on Demand (C

Operations Configuration Plans

Fowver OnfOff Configuration Template;

Release hManagement Create Yirtual Semwer

Security Current Configuration

em Configuration Deployment History

System Status and Health Edit Host

Manage Svstemn Flans
Manage Svstemn Frofile

v | wlhiAWw W W W W W W W

Semice and Support

|~

| [ | Properties
M4 Pagedlofl FH 1 » Selacted: 1 Total: 1 Filtered: 1

Sener to Storage Mapp
Wiew Wokload Manage
Wirtual Senrer Arailabili

Figure 8-8 System Configuration, create a virtual server option
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2. Right-click the wanted server, then click System Configuration Create
Virtual Server to start the wizard, as shown in Figure 8-8.

The window that is shown in Figure 8-9 opens.

Create Virtual Server: Server-7954-24X-SN107782B

Name

This wizard helps you create and assign resources to a virtual server.

Host name: Server-7954-24X-SN1077828

*Virtual server name:

it=oVIOSEA

Virtual server ID:

|

Environment:

VIOS :
ALK/ Linux
IBMi
ual trusted platform module (VTEM)
Warning: The VTPM key is set te default key.

Figure 8-9 Setting the VIOS virtual server name and ID

3. Enter the following information:

— Virtual server name (we used itsoVIOS6A).
— Server ID (we gave our VIOS an ID of 1).

Also, specify the Environment option to identify this environment as a VIOS.
4. Click Next.

360 IBM Flex System p270 Compute Node Planning and Implementation Guide



Memory and processor settings

The next task is to choose the amount of memory for the VIOS virtual server.
Starting with Figure 8-10 (which you reach by performing the steps in “Creating
the virtual server” on page 358), complete the following steps:

Create Virtual Server: Server-7954-24X-3N107782B

v MName

= Memory

Memory

Selact the memory mode and assigned memary for the virtual server.

Dedicated Memory
Total system memory: 32.00 GB

Memory available: 30.63 GB

*pssigned memory (GE):

gl N

Figure 8-10 Specify the memory information for the VIOS virtual server

1. Change the value to reflect the amount of wanted memory in gigabytes.

Decimal fractions can be specified to assign memory in megabyte
increments. This memory is the amount of memory the hypervisor attempts to
assign when the VIOS is activated. We assign the VIOS 8 GB of memory.

Minimum and maximum values: You cannot specify minimum or
maximum settings. The value that is specified here is the wanted value.
Minimum and maximum values can be edited after the virtual servers are
created, as described in 8.5.3, “Modifying the VIOS profile” on page 399.
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2. Click Next to proceed to the processor settings. The window that is shown in

Figure 8-11 opens.

Create Virtual Server: Server-7954-24X-SN107782B

v MName
v Memory

o Processor

Processor

Specify the processing mode and number of processors.

In dedicated processing mode, each assigned processor uses 1 physical prod
processor uses 0.1 physical processaors. Newsr operating system lavels suppd

Processing Mode

@ pedicstad

) shared

Assigned Processors
Total systam processors: 24.0

Available procassors: 24.0

*Assigned processors:

Fl

Figure 8-11 Setting the processor characteristics for the VIOS virtual server

We choose to allocate four dedicated processors for itsoVIOS6A. Select the
Dedicated option and enter the value.

Specifying processor units: When a shared processor from a processor
pool is used, you cannot specify processing units (entittement), either

uncapped, capped, or weight. These values can be edited after the virtual
servers are created, as described in 8.5.3, “Modifying the VIOS profile” on

page 399.

No memory or processing resources are committed. In this step, and in the
rest of the steps for defining the virtual server, we are defining only the
resources that are allocated to this virtual server after it is activated.

3. Click Next to move to the virtual adapter definitions.

Virtual Ethernet

In this task, the process is repeated for each virtual adapter to be defined on the
VIOS, but the characteristics differ from each adapter type. The order in which
the adapters are created does not matter.
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Be sure to double-check your planning documentation to ensure that you are

specifying the correct VLAN IDs for the virtual Ethernet adapters, that the virtual
SCSi client and server adapters are correctly linked, and that the WWPN of the
virtual Fibre Channel adapters is noted and provided to the SAN administrators.

If you performed the steps that are described in “Memory and processor settings”
on page 361, you should see the window that is shown in Figure 8-12. Two virtual
Ethernet adapters are created by default. The adapters can be edited, deleted, or
more can be added. In this example, we edit the two default adapters and add a

third.
pnfigure the virtual network adapters for the virtual server. Physical I/O network adapters can be selected later in the
nysical I/O page of this wizard. Two virtual Ethernet adapters will be created by default, however you can add, edit, or
move adapters to suite your needs.
irtual Ethernet
Add Edit Delste
Select | Adapter { Port WVLAN ID Bridge {}| Priority £
] E 1 - Mo
2 99 - Mo

Figure 8-12 Editing and adding virtual Ethernet adapters for a VIOS

Complete the following steps:

1. Check the wanted adapter number and click Edit. The Modify Adapter

window that is shown in Figure 8-13 on page 364 opens. In this window, you

can edit the virtual adapter’s attributes.

2. Enter or accept the following characteristics for the bridging virtual Ethernet

adapter:

— Accept the default Adapter of 2. This value can be changed if needed.

— Set the Port Virtual Ethernet (PVID) option to 4091.

— Select IEEE 802.1Q capable adapter to allow future dynamic adds of

other VLANSs.
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— Select Use this adapter for Ethernet bridging and set the Priority value.
In a dual VIOS environment that intends to use one of the high availability
modes, the corresponding adapters on each VIOS with the same Port
Virtual Ethernet value must have a unique priority.

Click OK.

Specify an adapter ID and virtual Ethernet for this adapter.

*Adapter Id

2

*Port Virtual Ethernet
4091

VSI Type Id

WV5I Type Version
WSI Manager Id
IEEE Settings

Select this option to allow additional virtual LAN IDs for the adapter.

[¥] 1EEE 802.19 compatible adapter
Maximum number of VLANs: 20
Additional VLAN IDs:

2,20.48,

Shared Ethernet Settings
Select Ethernet bridging to link (bridge) the virtual Ethernet to a physical network.

[#] Use thi= adapter for Ethernet bridging
Priority:

1 [ ez )
» Advanced virtual ethernet configuration

? Ean?l_| Help |
Figure 8-13 Modify virtual Ethernet adapter window

3. When you return to the main virtual Ethernet window, select the second
adapter (Adapter number 3), then click Edit. Complete the following
configuration options as shown in Figure 8-14 on page 365:

— Accept the default Adapter of 3. This value can change be changed if
needed.

— Set the Port Virtual Ethernet option to 1.
— Select IEEE 802.1Q capable adapter and add the VLAN 4092.
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— Select Use this adapter for Ethernet bridging and set the Priority value.

This virtual adapter is used for a second SEA and has a different Port

Virtual Ethernet value. The priority value can be the same in as the first
virtual adapter or different as one method to load balance network traffic

across the two SEAs in a dual VIOS environment.

Click OK.

SEA: The mkvdev -sea command now includes a “sharing” option for the
ha_mode attribute. The sharing option divides traffic across the dual VIOS
environment that is based on VLANSs. This function is negotiated in the dual

VIOS environment automatically.

Specify an adapter ID and virtual Ethernet for this adapter.

*Adapter Id
=]
*Port Virtual Ethernet

|1

VSI Type Id
V5I Type Version

WSI Manager Id

IEEE Settings
Select this option to allow additional virtual LAN IDs for the adapter.
[7] 1EEE 802.19 compatible adapter

Maximum number of VLANs: 20

Additional VLAN IDs:

4092 2,20,48,..

Shared Ethernet Settings
Select Ethernet bridging to link (bridge) the virtual Ethernet to a physical network.

¥| Use this adapter for Ethernet bridging
Priority:

1| (tor2)

» Advanced virtual ethernet configuration

i. Ok Cancel Help

Figure 8-14 Create virtual Ethernet adapter control channel for SEA failover
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4. When you return to the main virtual Ethernet window, click Add as shown in
Figure 8-15 to add a virtual Ethernet adapter. In a dual VIOS environment, a
control channel is required that acts as a heartbeat. This new adapter servers
that purpose.

Create Virtual Server: Server-7954-24X-5N107782B

/o Ethernet
ame
v Memory Configure the virtual network adapters for the virtual server. Physical I/O network adapters can be selected later in the
Physical I/O page of this wizard. Two virtual Ethernet adapters vill be created by defzult, however you can add, edit, of
v Processor remove adapters to suite your needs.

= Ethernet

torage Adapters » Virtual Ethernet

Edit Delete

Select | Adapter $ Port VLAN ID Bridge £ Priority &
[} 2 4091 - Yes 1
D 3 1 = Yes i

Figure 8-15 Adding a virtual Ethernet adapter

5. Enter or accept the following characteristics for the new Ethernet adapter as
shown in Figure 8-16 on page 367:

— Accept the default Adapter of 4. This value change can be changed, if
needed.

— Set the Port Virtual Ethernet (PVID) option to 4094.

— Do not select the IEEE 802.1Q capable adapter or Use this adapter for
Ethernet bridging options.

Click OK.
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Virtual Ethernet - Create Adapter

Specify an adapter ID and virtual Ethernet for this adapter.

*Adapter Id
4
*Port Virtual Ethernet

4094

VSI Type Id
WV5I Type Version

WSI Manager Id

IEEE Settings
Select this option to allow additional virtual LAN IDs for the adapter.
D IEEE 802.1q compatible adapter

Maximum number of VLANs: 20

Additional VLAN IDs:

| 2.20,48...

Shared Ethernet Settings
Select Ethernet bridging to link (bridge) the virtual Ethernet to a physical network.

D Use this adapter for Ethernet bridging
Priority:

| i(].c\r2)

» Advanced virtual ethernet configuration

Figure 8-16 Create Adapter window

6. Review the virtual Ethernet adapters that were modified or added, as shown
in Figure 8-17 on page 368. Click Next to save the settings and move on to
the Virtual Storage Adapters window.
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Ethernet

Configure the virtual network adapters for the virtual server. Physical I/O network adapters can be selected later in the
Physical I/O page of this wizard. Two virtual Ethernet adapters vill be created by default, however you can add, edit, or
remove adapters to suite your needs.

 Virtual Ethernet

Add Edit Delete
Select | Adapter $ Port VLAN ID Bridge £| Priority
| 2 4091 - Yes 1
| 2 1 - Yes 1
[} 4 4094 - Mo

Figure 8-17 Defined virtual Ethernet adapter properties

Virtual storage

Here we show an example of creating a virtual SCSI adapter for the VIOS virtual
server. When a virtual Fibre Channel adapter is created, the same windows that
are shown in “Virtual Ethernet” on page 362 are shown. However, change the
Adapter type field to Fibre Channel.

Complete the following steps:

1. Click Create adapter... to open the Create Virtual Adapter window, as shown
in Figure 8-18 on page 369.
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Virtual Storage Adapters

Specify the virtual storage adapters required for this virtual server.

*Maximum number of virtual adapters : 300

No adapters configure

. Select "Create Adapter.." button to create a2 new virtual adapter.

Create Adapter...

*Note: 1) You can use the Virtual Storage Manage
added and assigned storage the conscle will auto 3 ate the SCSI or Fibre Channel server adapters that the client
virtual servers will use for storage access

sk to define the physical block storage for the VIOS. As client partitions are

Specify the virtual storage adapter ID and client information.

*adapter ID l
5

Adapter type
SCSI -

Connecting virtual server information

| *Connecting Virtuzl Server 1D:
2

I *Connecting adapter ID :

- —_—
Ok | Cancel Help

Figure 8-18 Create a virtual SCSI adapter on VIOS

2. Complete the fields by using the following values:
— Accept the default Adapter of 5. This value change can be changed if

needed.

To create a virtual SCSI relationship between this VIOS and a client virtual
server, specify SCSI as the Adapter type. If other client virtual servers
were created, the Connecting Virtual Server ID box features a drop-down
menu.

When the VIOS is the first virtual server that is defined on the physical
server and there are no drop-down options, enter the planned number of
the Connecting Virtual Server ID, in this case 2.

In the Connecting adapter ID field, enter the number of the corresponding
connecting adapter ID for an existing client virtual server or the number
that is planned for a future virtual SCSI adapter on a client virtual server.
Connecting adapter ID of 102 is used in this example.

Click OK to save the settings for this virtual storage adapter, and return to
the main virtual storage adapter window.
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Note: The number of virtual adapters that are allowed on the virtual server
can be set in this window. Set it to one more than the highest ID number
that you plan to assign. If you do not set it correctly, it automatically
increases (if necessary) when you are assigning ID numbers to virtual
adapters that exceed the current setting. This value cannot be changed
dynamically after a virtual server is activated.

3. Click OK to save the settings for this virtual storage adapter, and return to the

main virtual storage adapter window, as shown in Figure 8-19.

Create Virtual Server: Server-7954-24%-5N1077828 WA A, N

Name
Memory

Processor

LN s

Ethernet

Virtual
o» Storage
Adapters

Virtual Storage Adapters

Specify the virtual storage adapters required for this virtual server.

*Maximum number of virtual adapters : 300

Add Edit Delete

Select ASdapter ID B Type £ Connecting Virtual Server fed Connecting Adapter ID fed
D SCSI 2 0z

In

*Note: 1) You can use the Virtuzl Storage Management task to define the physical block storage for the VIOS. As client partitions
added and assigned storage the console will automatically create the SCSI or Fibre Channel server adapters that the ¢l
virtual servers will use for storage access

Figure 8-19 Defined virtual storage adapter properties

4. When all virtual storage adapters are defined, click Next to save the settings
and proceed to the physical adapters window.

Assigning physical I/O
Any virtual server can be assigned from installed physical /0O adapters from one
of the following sources:

Expansion cards

Integrated SAS Storage controller
SAS Storage controller

USB (PClI to PCI bridge)

vyvyyvyy

Identifying the 1/0 resource in the FSM configuration menus is necessary to
assign the correct physical resources to the intended virtual servers.
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Complete the following steps:

1. Choose the expansion card and storage controller from the list, as shown in

Figure 8-20.
Create Virtual Server: Server-7954-24X-5N107782B
s Physical I/0 Adapters
ame
' Memory Select one or more physical adapters from the list of available physical adapters. Note. Virtuzal servers that are assigned physical
adapters cannot be relocated.
" Processor
" Ethernet
Display only adapters that are currently available.
Virtual
v Storage Select Location Code & Description £ Busld
Adapters
U7BAE.001.WZSROZE-P1-R1 PCI-E SAS Controller 536
Physical
C:> I)‘O U7BAE.001.WZSR0OZE-P1-T1 PCI-to-PCI bridge 537
Sumnm 2 5 =P1- - ernet controller
Su v U7BAE.001.WZSROZE-P1-C18-L1 Eth t troll |_538
U7BAE.001.WZSR0OZE-P1-C18-L2 Ethernet controller 568

Figure 8-20 Physical adapter selections on VIOS virtual server

The default view of Physical I/0O Adapters is to show only available adapters,
or adapters that are not assigned to another virtual server. This view can be
altered by clearing the Display only adapters that are currently available
option.

2. Click Next to proceed to the Summary window.
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Virtual server summary

The definitions and options that are selected in the wizard can be reviewed on

one page, as shown in Figure 8-21.

Name
Memory
Processor
Ethernet

v
v
v
v

Virtual

v Storage
Adapters

v Physical I/O

o Summary

Summary

The following is @ summary of your virtual server settings. You can select Back to make changes. You can also use the virtual server

properties task to make changes after the virtual server is created.

Server Name: Server-7954-24X-5N107782B

Virtual server teoVIOSEA

name:

Virtual server ID: 1

Environment: VIOS

Memaory: 8.0 GB [Dedicated]

Processors: 4 [Dedicated]

Virtual Ethernets: 2 [4091, Bridge], 3 [1, Bridge], 4 [4094]
Virtual Adapters: 5 [SCSI, 2:102]

Physical adapters: Pi-Cle-L2

U78AE.001.WZ5R02E-P1-R1, U7BAE.001.WZSR02E-P1-T1, U7BAE.001.WZSR0O2E-P1-C18-L1, U7BAE.001.WZSRO)|

Figure 8-21 Virtual server wizard summary

Complete the following steps:

1. Review the summary to ensure that the VIOS virtual server is created as you
expect. If you must make corrections, click Back to return to the wanted

section and makes changes as needed.

2. Click Finish to complete the definition of the VIOS virtual server. The wizard
ends and the FSM displays the Manage Power Systems Resources window.

To verify that the virtual server was defined, click the wanted server under the
Hosts heading from the navigation area. The content area table displays the new

virtual server, as shown in Figure 8-22.

b Welcome (Flex System Manager Version)

Power Systems Resources

Bl = Hosts Server-7354-24K-SM1077S2R (Miew Members)

L;, Operating Systems

Select Marne *  PartId & | Access
[E] Power Units
O  [Fisoviosea 1 Mok

E Server-F954-24X-SN107782
B - Perforrance Sumrary | Actions ¥ | Search the table..,
E Virtual Servers

Search

& | State

Stopped

Figure 8-22 Virtual server list for specified server
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HMC GUI method

This section describes the sequence to perform the same steps that are
described in “HMC CLI method” on page 352, but with the HMC user interface
instead.

Accessing the HMC
HMC can be accessed in one of the following ways:

» Locally from the HMC console FSM.

» Through a web browser to the FSM web interface.

When you are accessing HMC remotely by using a browser, complete the
following steps:

1. Open a browser and enter the following URL (where system_name is the host
name or IP address of the HMC node):

https://system_name
The HMC launch page opens, as shown in Figure 8-23.

2l Hardware Management Console (V7R7.7.0.2)

This web server is hosting the Hardware Management Console application. Click on the link below to begin.

Log on and launch the Hardware Management Console web application.

You can also view the online help for the Hardware Management Console.

Status i= good.

+/| Attention LEDs
— Status is good.

Serviceable Events
One or more Serviceable Events.

Figure 8-23 The HMC launch page
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2. Start the HMC user interface and login page by clicking Log on and launch
the Hardware Management Console web application. The request for login
credentials opens, as shown in Figure 8-24. Enter a valid Userid and
password and click Logon.

¥ Hardware Management Console (V7R7.7.0.2) Logon

Please enter a userid and password below and click "Logon”.

Userid: |
Password: |
Logon | Cancel | Help |

Figure 8-24 HMC logon page

3. Enter a valid FSM user ID and password and then click Log in. The Welcome
page opens, as shown in Figure 8-25.

Hardware Management Console

&
5 Welcome Use the Hardware Management Console (HMC) to manage this HMC as well as servers, logical partitiens, managed systems, and othe
a link in the navigation pane at the left.
= II Systems Management
= Servers “ Systems Management Manage servers, logical partitions, managed.s‘,rstems, and frames; set
current status, tr . and apply
E Server-7954-24X-SN1077528
i -
W EERETLE |_—'|'_l System Plans Import, deploy, and manage system plans on the HMC.
System Plans ) )
_EL HMC Management ;grfﬂl;Tcmanagement tasks to set up, configure, and customize operati
_EL HMC Management 15 ik
é—tE. Service Management ﬁ_f;E, Service Management Perform service tasks to create, customize and manage services asso
d“b Lrinizs Qg Updates Perform and manage updates on your system.
ﬁ Status Bar View detailz of status and messages.
| Additional Resources
L Guided Setup Wizard Provides a step-by-step process to configure your HMC.
Installing and configuring the HMC v7 guide Provides an online version of Installing and configuring the HMC v7 gu
(View as HTML) administrators and system operators using the HMC.
Managing the HMC v7 guide Provides an online version of Managing the HMC v7 guids for system
(View as HTML) system operators using the HMC.
ervicing the HMC v7 guide rovides an online version of Servicing v7 guide for system 4
Servicing the HMC v7 guid Provid li i f Servicing the HMC v7 guide f 1
(View as HTML) system operators using the HMC.
& HMC Readme Provides hints and errata information about the HMC.
Online Information Additional related online information.

Figure 8-25 HMC Welcome window
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4. From the left-side navigation area, expand the Servers options and click the
wanted server or managed system. The Server page opens in the work pane
area. Figure 8-26 shows the list of LPARSs that are defined for the managed

system.
In this example, no LPARs exist and the VIOS LPAR is the first to be created
on the selected managed system.

).,-f"

Systems Management = Servers = Server-7954-24X-SN107782B

B Welcome Sl g 2 O (~ Filter Tasksw || Viewsw
Processing Active . (i
= II Systems Management Select ~ | Name ~ |ID ~ |Status @ Units - | Memory (GB} & Profile - | Environment &

= Servers

[ server-79sa2ax sn077828
3 Max Page Size:
B ,ﬁ Total: 0 Fitered: 0 Selected: 0

|_—.|'_| System Plans
E_ HMC Management
:':‘;E; Service Management

dl. Updates

[Tasks: Server-7954-24X-SN1077828B

Serviceability

Properties Connections
Operations Hardware Information Capacity On Demand (Co
E Configuration Updates

B Create Partition
AL or Linux
VIO Server
=15

[ System Plans
\wailability Priority

View Workload l1anagemc Groups
Manage Custom Groups

Manage Partition Data
Figure 8-26  Highlighting the Manage Power Systems Resources plug-in

i

Creating the VIOS logical partition
The lower part of the work pane area shows the available tasks for the selected
managed system. These tasks are the starting point for creating a VIOS LPAR on

the selected managed system.

To create the LPAR, complete the following steps:

1. From the list that is shown under tasks, expand Configuration/Create
Partition, then click VIO Server to open the Create Partition window, as

shown in Figure 8-27 on page 376.
— Enter the Partition ID. This example uses an ID of 1.
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— Enter the Partition name. This example uses itsoVIOS6A.

— If this VIOS is used for Live Partition Mobility, select the Mover service
partition option.

— If Trusted Virtual Platform Module (vTPM) is to be enabled, select the
Allow this partition to be vTPM capable option.

| @ https://9.42.171.90/hmc/content?taskld=110&urefresh=253 g |

Create Lpar Wizard : Server-7954-24X-SN107782B

Create Partition

—» Create Partition
Partition Profile

This wizard helps you create a new logical
partition and a default profile for it. You can use
the partition properties or profile properties to
make changes after you complete this wizard.
Virtual Adapters To create a partition, complete the following
(ol i EI R information:

Profile Summary

System name :  Server-7954-24X-SN107782B
Partition ID : |i J
Partition name : [jtgoVI0SEA

Partition migration:
Mover service partition
[C] Allow this partition to be vTPM capable

Warning: VTPM Trusted Key is the default key.

B [ nexe> | B [ concel |

Figure 8-27 HMC Create Partition window

2. Click Next to continue.

The Partition Profile window opens (as shown in Figure 8-28 on page 377)
and requires that a profile name be provided.
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| @ https://9.42.17190/hmc/wel/T2d87 7y}

Create Lpar Wizard : Server-7954-24X-SN107782B

Partition Profile

A profile specifies how many processors, how
i much memaory, and which I/0 devices and slots
Memory Setting are to be allocated to the partition.

I"'_D Every partition needs a default profile. To create
WLLEIRSEEREE he default profile, specify the following

(ol i EI Ry s information :

Profile Summary

System name: Server-7954-24X-SN107782B

Partition name:  itsoVIOS6A

Partition ID: 1

Profile name: its0VIOS6A_new|

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

[[] use all the resources in the system.

[next > | [0 | concel |

Figure 8-28 HMC Partition Profile window

3. Click Next, then click Next again.

Processor settings
The next step is to choose the type of processing model (shared or dedicated)

and the quantities of the selected processor type. This section describes how to
create a partition with a dedicated processor.
Complete the following steps to configure a dedicated processor partition:

1. Select Dedicated and then select Next, as shown in Figure 8-29 on
page 378.

Chapter 8. Virtualization 377
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Create Lpar Wizard : Server-7954-24X-SN107782B

Processors
+ Create Partition
+ Partition Profile You can assign entire processors to your partition for dedicated use, or
—» Processors you can assign partial processor units from the shared processor pool.

§ Choose one of the processing modes below.

Memory Settings
/o 2 Shared
il Assign partial processor units from tht_a shared processor pool. -
) ) For example, .50 or 1.25 processor units can be assigned to the partition.
Optional Settings

Profile Summary @ Dedicated

Assign entire processors that can only be used by the partition.

< Back | | Next = | | | | Cancel

Figure 8-29 HMC Processors type selection window

2. Specify the following number of minimum, desired, and maximum processors
for the partition, as shown in Figure 8-30 on page 379:

— Minimum processors

The minimum value is the total of processor resources that must be
available before the LPAR can be activated. The value also represents the
lower end of the Dynamic LPAR (DLPAR) range or the minimum number or
processors that are assigned without disruption.

— Desired processors

The desired value is the total number of processors to allocate when the
LPAR starts. The LPAR normally starts with this value available but might
be activated if any value between the desired and minimum can be
allocated.

— Maximum processors

The maximum value represents the upper end of the DLPAR range, or the
total number of processors that can be made available without disruption.
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In this example, the number of dedicated processes can vary between two
and eight dynamically without disruption. Changing the minimum or maximum
values of a running LPAR is an LPAR profile change that requires a stop and

start of the LPAR.

8 hitps://9.42.171.90/hrc/wcl/T2d87

Memory Settings
/o

Virtual Adapters
Optional Settings

Profile Summary

Create Lpar Wizard : Server-7954-24X-SN107782B

Processing Settings

Specify the desired, minimum, and maximum processing
settings in the fields below.

Total number of processors @ 24.00

Minimum processors: *l?

Desired processors: *[4

Maximum processors: *[5

Figure 8-30 HMC Processing Settings window

3. Click Next to continue to the Memory Settings window.

Setting Partition Memory

This section defines the memory allocation for the LPAR in the Memory Settings
window as show in Figure 8-31 on page 381.

Complete the following steps to set the partition memory:

processors for the partitions shown.
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The following minimum, desired, and maximum settings are similar to their
processor counterparts:

— Minimum memory

Represents the absolute memory that is required to make the partition
active. If the amount of memory that is specified under minimum is not
available on the managed server, the partition cannot become active.

— Desired memory

Specifies the amount of memory beyond the minimum that can be
allocated to the partition. If the minimum is set at 2 GB and the desired is
set at 8 GB, the partition in question can become active with anywhere
between 2 MB and 8 GB.

— Maximum memory

Represents the absolute maximum amount of memory for this partition.
This value can be a value greater than or equal to the number that is
specified in Desired memory.

In this example, the number of dedicated processes can be varied 2 GB -

8 GB dynamically without disruption. Changing the minimum or maximum
values of a running LPAR is an LPAR profile change and requires a stop and
start of the LPAR.

2. After you make your memory selections, select Next to open the I/O window,
as shown in Figure 8-31 on page 381.
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Create Lpar Wizard : Server-7954-24X-SN107782B
Memory Settings

Physical Memaory

Installed Memory 32768
el Current memory available for Partition usage (MB) 31360
B Minimum Memory [z | s GB [o [ s MB
/o Desired Memory [g | s GB [o s MB
Virtual Adapters i [ [ ]
p Maximum Memory [1g | - GB [o [ = B

Optional Settings

Profile Summary

<Elac:k||Next>|| ||Cancel

Figure 8-31 HMC Memory Settings window

Assigning physical I/O resources

In this section, we describe the process that is used to assign physical 1/0
resources to the LPAR in the I/O window, as show in Figure 8-32 on page 382.

Any virtual server can be assigned installed physical I/O adapters from one of the
following sources on the p270:

Expansion cards

Integrated SAS Storage controller

SAS Storage controller (also know as dual VIOS adapter)
Integrated PCI-to PCI bridge (USB port)

vyvyyvyy

Complete the following steps to assign the physical I/O resources:

1. Assign the desired physical I/O resources by selecting one of the following
resources:

— Required

Represents the I/0 resource that is required to make the partition active.
Required 1/O resource cannot be dynamically (DLPAR) removed from the
partition.

Chapter 8. Virtualization 381



— Desired

If during the partition startup the desired I/O resource is not assigned to
any other running partitions, it is assigned to that partition. The desired I/O
resources can be dynamically (DLPAR) removed from the partition.

Typically, physical I/0 adapters that are assigned for the VIOS LPAR are
added as required.

2. In this example, click Add as required, Figure 8-32 on page 382.

Create Lpar Wizard : Server-7954-24X-SN1077382B

Detailed below are the physical I/0 resources for the managed system. Select which adapters
from the list you would like included in the profile and then add the adapters to the profile as

P ——— Desired or Required. Click on an adapter to view more detailed adapter information.
Memory Sel as

= 1/o
virtual Adapkers _| Add as desired || Remove |
Optional Settings el 52 | —— Select Action —
Profile Summary —

Select ~ | Location Code ~ | Description ~|Added ~|Bus ~
U78AF.001.WZ5RO2E-P1-R1 PCI-E SAS Controller 536
U78AE.001.WZ5RO2E-P1-T1 PCI-to-PCI bridge 537
U7SAE.001.WZSROZE-P1-C18-11 EN4054 4-port 10Gb Ethernet Adapter 538
U78AE.001.WZSROZE-P1-C18-12 EN4054 4-port 10Gb Ethernet Adapter 568

|  Total: 4 Filtered: 4

L] | concel |

Figure 8-32 HMC I/O assignment window

3. The I/O window is refreshed (as shown in Figure 8-33 on page 383) with the
Added column in the table updated to reflect the Required or Desired state.
Click Next to continue to the Virtual Adapters window.
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Create Lpar Wizard : Server-7954-24X-SN1077828B
1/0

Physical If0

Detailed below are the physical I/O resources for the managed system. Select which adapters
from the list you would like included in the profile and then add the adapters to the profile as
Desired or Required. Click on an adapter to view more detailed adapter information.

+ Memory Settings

= 1/0 . .
Virtual Adapters Add as required | Add as desired | Remove |
Optional Settings | Ead R E=2 B O B = ——- Select Action -—- «
Profile Summary - - —
Select ~|Location Code ~ | Description ~ Added ~|Bus ~
[ U78AE.001.WZ7SROZE-P1-R1 PCI-E SAS Controller Reguired 536
[ U78AE.001.WZSRO2E-P1-T1 PCI-to-PCI bridge Reguired 537

[  U78AE.001.WZSRO2E-P1-C18-L1 EN4054 4-port 10Gb Ethernet Adapter Required 538
] U7BAE.001.WZSRO2E-P1-C18-12 EN4054 4-port 10Gb Ethernet Adapter Required 568

Total: 4 Filtered: 4

< Back | MNext = | | Cancel |

Figure 8-33 HMC I/O assignment window updated

Virtual adapters

In this task, the process is repeated for each virtual adapter to be defined on the
VIOS, but the characteristics differ from each adapter type. The order in which
the adapters are created does not matter. However, the Adapter ID determines
the order that similar adapters are configured as devices.

The Virtual Adapters window (as shown in Figure 8-34 on page 384) shows a
summary each virtual adapter in tabular form and options to create more from
the Actions drop-down menu. As each adapter is created, the table is updated to
show the new adapter and properties.

The maximum number of virtual adapters represents the total number of virtual
adapters that can be created for an LPAR and that the maximum supported value
is 1024 for any LPAR. The Adapter ID is described in the following steps.

Note: Set the maximum number of virtual adapters to one more than the
highest ID number that you plan to assign. If you do not set it correctly, the
wizard generates an error when assigning ID numbers to virtual adapters that
exceed the current setting. This value cannot be changed dynamically after a
virtual server is activated.
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For this example, enter the value 300 in the Maximum virtual adapters field,
increasing from the default of 10, as shown in Figure 8-34.

Create Lpar Wizard : Server-7954-24X-8N107782B

Virtual Adapters

| Actions - |

virtual resources allow for the sharing of physical hardware between logical partitions, The current
virtual adapter settings are listed below,

Maximum virtual adapters : +[300

Mumber of virtual adapters : 2
'@ | § @ | [—select Action — v| |

Select A|Type A|ndapter D "|Server,fclient Partition ~|Partner Adapter ~|Required ~
| Server Serial 0 Any Partition Any Partition Slot Yes
[ Server Serial 1 Any Partition Any Partition Slot Yes

| ' Total: 2 Filtered: 2 Selected: 0

| < Back |  Mext= | | cancel |

Figure 8-34 HMC Virtual Adapters window

The first adapters that are created in this example are virtual Ethernet. A total of

three are defined: two for use in SEA adapters and the third for a control channel
for a future dual-VIOS environment.

A virtual SCSI (viscus) adapter is also defined to support a client LPAR.

Complete the following steps to create the virtual Ethernet and virtual SCSI
adapters:

1. From the Virtual Adapter window, select Actions — Create — Ethernet

Adapter to create the first virtual Ethernet, as shown in Figure 8-35 on
page 385.
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Create Lpar Wizard : Server-7954-24X-SN107782B

Virtual Adapters

' Create Partition

artition Profile Tt
Create Virtual Adapter »
Edit

Properties

Ethernet Adapter...
Fibre Channel Adapter Cween logical partitions. The current

SCSI Adapter...

—» Virtual Adapters Delete Serial Adapter...

e

Optional Settings Advanced » I -
Profile Summary o |5 P S 2 | --- Select Action - - |
Select A|T'|rpe A|Mdapter D A|Sermar)'client Partition "|Partner Adapter A'Il.e'quire;d &
| Server Serial 0 Any Partition Any Partition Slot  Yes
1 Server Serial 1 Any Partition Arl_vPartition Slot | Yes
| | Total: 2 Filtered: 2 Selected: 0 L

< Baok | [ Next > | I [ Concel |

Figure 8-35 Adding virtual Ethernet adapters for a VIOS

2. In the Create Virtual Ethernet Adapter window (as shown in Figure 8-36 on
page 386), enter or accept the following characteristics for the bridging virtual
Ethernet adapter:

— Accept the default Adapter of 2. This value change can be changed if
needed.

— Set the Port Virtual Ethernet (also referred to as PVID) option to 4091.
— Select the This adapter is required for virtual server activation option.

— Select the IEEE 802.1Q capable adapter option to allow future dynamic
adds of VLANSs.

— Select the Use this adapter for Ethernet bridging option and set the Priority
value. In a dual VIOS environment that intends to use one of the high
availability modes, the corresponding adapters on each VIOS with the
same Port Virtual Ethernet value must have a unique priority.
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386

B https://942.171.90/hmc/wel/T2e03

Create Virtual Ethernet Adapter - Server-7954-24X-SN107782B

General | Advanced

Virtual ethernet adapter
Adapter ID : *lp

VSwitch :

ETHERNETO(Default) j

Port Virtual Ethernet (VLAN ID): 4091 j | view virtual Network...

This adapter is required for virtual server activation.

IEEE Settings
Select this option to allow additional virtual LAN IDs for the adapter.
IEEE 802.1q compatible adapter

Maximum number of VLANS: 20

Add VLAN ID: J Add
Additional VLAN IDs: - Remove

Shared Ethernet Settings
Select Ethernet bridging to link (bridge) the virtual Ethernet to a physical netwaork
Use this adapter for Ethernet bridging

Priority: IL—| E (1or2)

[[ok |[ cancel |[ Help |

Figure 8-36 Virtual Ethernet values when used for a SEA

3. Click OK when the values are specified.
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The wizard returns to the Virtual Adapters window that shows an updated table
that reflects the previous steps, as shown in Figure 8-37.

Create Lpar Wizard : Server-7954-24X-SN107782B

Virtual Adapters

Actions «

Create Virtual Adapter Ethernet Adapter...
Edit Fibre Channel Adapter...
SCSI Adapter...

= ween logical partitions. The current
+ Memory Settings

< /0 Properties
—» Virtual Adapters Delete
Optional Settings Advanced
profile Summary  [RIEIDLIEINES = = --- Select Action --- =

Serial Adapter...

3

Select ~ |T\r|:|e @ |m:|apter 1D "|Serverlcll'ent Partition ~ Partner Adapter ~|Required ﬂ
= Ethernet 2 N/A NJA Yes
[FT Server Serial 0 Any Partition Any Partition Slot  Yes
[F Server Serial 1 Any Partition _ N Any Partition Slot  Yes

Total: 3 Filtered: 3 Selecte:d: 0

|<Bac:k||Next>|| ||Cancel|

Figure 8-37 HMC Virtual Adapters window updated showing first virtual Ethernet adapter

4. Repeat steps 1 and 2 and use the following values, as shown in Figure 8-38
on page 388:

— Accept the default Adapter of 3. This value change can be changed if
needed.

— Set the Port Virtual Ethernet (also referred to as PVID) option to 1.
— Select the This adapter is required for virtual server activation option.

— Select the IEEE 802.1Q capable adapter option to allow future dynamic
adds of VLANSs.

— Inthe Add VLAN ID field, enter 4092, then click Add

— Select the Use this adapter for Ethernet bridging option, and set the
Priority value. This virtual adapter is used for a second SEA and has a
different Port Virtual Ethernet value. The priority value can be the same in
as the first virtual adapter or different as one method to load balance
network traffic across the two SEAs in a dual VIOS environment.
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SEA: The mkvdev -sea command now includes a “sharing” option for

the ha_mode attribute. The sharing option divides traffic across the dual
VIOS environment that is based on VLANSs. This function is negotiated
in the dual VIOS environment automatically.

Create Virtual Ethernet Adapter - Server-7954-24X 1077828

General | Advanced
Virtual ethernet adapter
Adapter 1D : #[3

Vswitch : ETHERNETO(Default)

Port Virtual Ethernet (VLAN ID): 1 |~ | View Virtual Netwarl. ..

This adapter is required for virtual server activation.

IEEE Settings
Select this option to allow additional virtual LAN IDs for the adapter.
IEEE 802.1q compatible adapter

Maximum number of VLANS: 20

Add VLAN ID: |409 Add

Remove

Additional VLAN IDs:

L "
Shared Ethernet Settings

Select Ethernet bridging to link (bridge) the virtual Ethernet to a physical netwark
Use this adapter for Ethernet bridging

Priority: ll— E( ior2)

0K | Cancel | Help |

Figure 8-38 Virtual Ethernet values when used for a second SEA

5. Click OK when the values are specified.

The wizard returns to the Virtual Adapters window that shows an updated
table (as shown in Figure 8-39 on page 389) with two virtual Ethernet
adapters now defined.
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Create Lpar Wizard : Server-7954-24X-SN107782B

Virtual Adapters

+ Create Partition

Actions =

Create Virtual Adapter » Ethernet Adapter...

Edit Fibre Channel Adapter...
SCSI Adapter...

Serial Adapter...

tween logical partitions. The current

Properties

—>» Virtual Adapters Delete

Optional Settings Advanced » I hd N
Profile Summary == 2 | - Select Action -—— |
Select A|T‘w|)e A|.|‘ltla|ller D A|Sennerlclienl Partition A|Pi|rtner Adapter ~|Required ~
[F] Ethernet 2 N/A N/A Yes
[F] Ethernet 3 N/A N/A es
[F] Server Serial 0 Any Partition Any Partition Slot Yes
= Server Serial 1 Any Partition Any Partition Slot | Yes
| Total: 4 Filtered: 4 Selected: 0

Figure 8-39 HMC Virtual Adapters window updated showing second virtual Ethernet adapter

6. Repeat steps 1 and 2 and use the following values, as shown in Figure 8-40
on page 390:

— Accept the default Adapter ID of 4. This value change can be changed if
needed.

— Set the Port Virtual Ethernet (also referred to as PVID) option to 4094.
— Select the This adapter is required for virtual server activation option.

— Clear the IEEE 802.1Q capable adapter option to allow future dynamic
adds of VLANSs.

— Clear the Use this adapter for Ethernet bridging option.
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@ https://9.42.171.90/hrnc/wl T2d87

Create Virtual Ethernet Adapter - Server-7954-24X-SN107782B

General | Advanced

Virtual ethernet adapter
Adapter ID : *|4

VSwitch : ETHERNETO(Default) 7|

Port Virtual Ethernet (VLANID): ", o0 = | View Virtual Network... |

This adapter is required for virtual server activation.

1EEE Settings
Select this option to allow additional virtual LAN IDs for the adapter.
[] 1EEE 802.1q compatible adapter

Shared Ethernet Settings
Select Ethernet bridaging to link (bridge) the virtual Ethernet to a physical network
[7] Use this adapter for Ethernet bridging

[0 ] [Gancel | Lroip |

Figure 8-40 Virtual Ethernet values

7. Click OK when the values are specified.
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The wizard returns to the Virtual Adapters window that shows an updated table
(as shown in Figure 8-41) with three virtual Ethernet adapters now defined.

Create Lpar Wizard : Server-7954-24X-SN107782B

Virtual Adapters

Create Partition

Profile Actions

Create Virtual Adapter Ethernet Adapter...
Edit Fibre Channel Adapter fween logical partitions. The current

ng Settings

" Memory Settings
W 1O Properties
— Virtual Adapters Delete
Optional Settings Advanced

SCSI Adapter...
Serial Adapter...

2

Profile Summary L A= --- Select Action —-- -
Select A|T1‘|'pe A|J|\\.da||.1-ter D ~ | Server/Client Partition ~ Partner Adapter ~ equiredj
[F] Ethernet 2 NfA N/A Yes
= Ethernet 3 N/A N/A Yes
] Ethernet 4 NfA NfA Yes
[F Server Serial 0 Any Partition Any Partition Slot  Yes
[F] Server Serial 1 Any Partition Any Partition Slot  Yes
Total: 5 Filtered: 5 Selected: 0
| < Back | | Next = | | | Cancel |

Figure 8-41 HMC Virtual Adapters window updated showing third virtual Ethernet adapter

The HMC Virtual Adapters window is also used to create the virtual SCSI
adapters. Virtual SCSI attachment of disk storage to a client LPAR requires a
pair of adapters, one on the VIOS or server side the other on the AIX or client
LPAR side. The VIOS or server side virtual SCSI adapter is created in the
next steps.

8. Select Actions — Create — SCSI to open the Create Virtual SCSI Adapter
window, as shown in Figure 8-42 on page 392. Use the following settings:

— Accept the default Adapter ID of 5. This value can be changed is needed.

— Leave the This adapter is required for partition activation option cleared if
DLPAR operations and Live Partition Mobility are being considered.

— Select Only selected client partition can connect. For this example, the
assumption is that this LPAR for the VIOS is the first to be created on the
managed systems.

Specify the client partition by the planned partition number. Previously
defined client LPARs are available in the drop-down menu by name and
number.
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— Enter a Client adapter ID; in the example, we use 102. This value
represents the virtual slot number on the client LPAR.

The server virtual SCSI adapter that is created in this step and the client
virtual SCSI adapter that is created for a client LPAR are paired and must
reference each other by the corresponding virtual adapter IDs. Often,
these virtual adapter IDs match (have the same value) on the server and
client side. Different numbers were chosen here to show that they are
independent values.

9. After you enter all of the information, select OK, as shown in Figure 8-42.

P

Create Virtual SCSI Adapter - Server-7954-24X-

SN107782B
Virtual SCSI adapter
Adapter : +[5

Type of adapter : Server j ’

[T This adapter is required for partition activation. £

2 Any client partition can connect

@ Only selected dlient partition can connect ‘
Client partition : 5

Client adapter ID : |102| L

Ok Cancel Help

-

Figure 8-42 HMC Create Virtual SCSI Adapter window
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The wizard returns to the Virtual Adapters window that shows an updated table
of all created virtual adapters, Ethernet, and SCSI, as shown in Figure 8-43.

Create Lpar Wizard : Server-7954-24X-5SN107782B

Virtual Adapters

‘ Actions = ‘

Virtual resources allow for the sharing of physical hardware between logical partitions. The current

+ Memory Settings virtual adapter settings are listed below.
/o . .
v 1o Maximum virtual adapters : *|300
= Virtual Adapters ]
I — ﬁumber of virtual adapters : &
Profile Summary w2 G2 --- Select Action -—
Select A|T\rpe A|Adapter i ~ | Server/Client Partition ~ Partner Adapter ~|Required ﬂ
[FT Ethernet 2 N/A N/A Yes
[ Ethernet 3 N/A NfA Yes
IF] Ethernet 4 N/A N/A Yes
[F] Server SCSI | 5 (2) 102 No
[FT Server Serial 0 Any Partition Any Partition Slot  Yes
[F Server Serial 1 Any Partition Any Partition Slot  Yes
Total: 6 Filtered: 6 Selected: 0

W | conce

Figure 8-43 Review virtual adapters

Review the table for accuracy. Edits can be made by clicking the wanted
adapter number in the Adapter ID column or by selecting the wanted adapter
and using the Actions drop-down menu and clicking Edit.

10.When the review is complete, click Next.

Optional Settings window

In the Optional Settings window that is shown in Figure 8-44 on page 395, you
can perform the following functions:

» Enable connection monitoring

Select this option to enable connection monitoring between the HMC and the
logical partition that is associated with this partition profile. When connection
monitoring is enabled, the Service Focal Point™ (SFP) application
periodically tests the communications channel between this logical partition
and the HMC. If the channel does not work, the SFP application generates a
serviceable event in the SFP log.
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This step ensures that the communications channel can carry service
requests from the logical partition to the HMC when needed.

If this option is not selected, the SFP application still collects service request
information when there are issues on the managed system. This option
controls only whether the SFP application automatically tests the connection
and generates a serviceable event if the channel does not work.

Clear this option if you do not want the SFP application to monitor the
communications channel between the HMC and the logical partition that is
associated with this partition profile.

Start the partition with the managed system automatically

This option shows whether this partition profile sets the managed system to
activate the logical partition that is associated with this partition profile
automatically when you power on the managed system.

When you power on a managed system, the managed system is set to
activate certain logical partitions automatically. After these logical partitions
are activated, you must activate any remaining logical partitions manually.
When you activate this partition profile, the partition profile overwrites the
current setting for this logical partition with this setting.

If this option is selected, the partition profile sets the managed system to
activate this logical partition automatically the next time the managed system
is powered on.

If this option is not selected, the partition profile sets the managed system so
that you must activate this logical partition manually the next time the
managed system is powered on.

Enable redundant error path reporting

Select this option to enable the reporting of server common hardware errors
from this logical partition to the HMC. The service processor is the primary
path for reporting server common hardware errors to the HMC. By selecting
this option, you can set up redundant error reporting paths in addition to the
error reporting path that is provided by the service processor.

Server common hardware errors include errors in processors, memory, power
subsystems, the service processor, the system unit vital product data (VPD),
nonvolatile random access memory (NVRAM), I/O unit bus transport (RIO
and PCI), clustering hardware, and switch hardware. Server common
hardware errors do not include errors in 1/O processors (IOPs), I/O adapters
(IOAs), or I/O device hardware.

If this option is selected, this logical partition reports server common
hardware errors and partition hardware errors to the HMC.

If this option is not selected, this logical partition reports only partition
hardware errors to the HMC.
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This option is available only if the server firmware allows for the enabling of
redundant error path reporting (the Redundant Error Path Reporting Capable

option on the Capabilities tab in Managed System Properties is True).

+ Processing Settings

+ Memory Settings

v 1/0

+ Virtual Adapters

—» Optional Settings
Profile Summary

< Back | Next > |

Create Lpar Wizard : Server-7954-24X-SN107782B

Optional Settings

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

[T Enable connection monitaring
[T Automatically start with managed system

[T Enable redundant error path reporting

Boot modes

@ Normal

©) System Management Services (SMS)

2 Diagnostic with default boot list
(DIAG_DEFAULT)

2 Diagnostic with stored boot list
(DIAG_STORED)

©) Open Firmware OK prompt
(OPEN_FIRMWARE)

| Cancel |

Figure 8-44 Defined virtual Ethernet adapter properties

You can also specify one of the following available boot modes:

» Boot modes

Select the default boot mode that is associated with this partition profile.

When you activate this partition profile, the system uses this boot mode to

start the operating system on the logical partition unless you specify
otherwise when you are activating the partition profile. (The boot mode

applies only to AlX, Linux, and Virtual I/O Server logical partitions. This area
is unavailable for IBM i logical partitions.) The following valid boot modes are

available:
— Normal

The logical partition starts as normal. (This is the mode that you use to
complete most everyday tasks.)

— System Management Services

The logical partition boots to the System Management Services (SMS)

menu.
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— Diagnostic with default boot list (DIAG_DEFAULT)

The logical partition boots that uses the default boot list that is stored in
the system firmware. This mode is normally used to boot client diagnostics
from the CD-ROM drive. Use this boot mode to run stand-alone diagnostic
tests.

— Diagnostic with stored boot list (DIAG_STORED)

The logical partition performs a service mode boot that uses the service
mode boot list that is saved in NVRAM. Use this boot mode to run online
diagnostic tests.

— Open Firmware OK prompt (OPEN_FIRMWARE)
The logical partition boots to the open firmware prompt. This option is
used by service personnel to obtain more debug information.

After you make your selections in this window, click Next to continue.

Profile Summary window

The Profile Summary is that last window of the wizard, as shown in Figure 8-45
on page 397. Review the partition profile selections and if changes are needed,
click Back to move to the appropriate window to make changes. If no changes
are needed, select Finish to create the VIOS partition.
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Create Lpar Wizard : Server-7954-24X-SN107782B

Profile Summary

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

" \irtual Adapters You can modify the profile or partition by using the
partition properties or profile properties after you

+ Optional Settings X .
: : complete this wizard.

—» Profile Summary

Partition ID: 1

Partition name: itsoVIOS6A

Partition environment: Virtual I/O Server

Profile name: itsoVIOSBA_new

Desired memaory: 8.00 GB 0.00 MB
Desired processors: 4

Physical I/0O devices: 4 Dietails
Boot mode: NORMAL

Ethernet
5C5I

Serial

Fibre Channel

Virtual I/O adapters:

oMo W

[ inish
Figure 8-45 HMC Profile Summary

The HMC work pane area under Systems Management — Servers — Server
Name is updated with the new VIOS LPAR, as shown in Figure 8-46 on
page 398. This new LPAR can now be selected for other operations.
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[f828

==

Systems Management = Servers = Server-7954-24X-SN107782B

hscroot | Help | Logoff

Operations :
P Hardware Information

E Configuration Updates
= Create Partition
Al or Linux
VIO Server
IBK i
System Plans
Partition Availability Priority
View Workload Management Groups
Manage Custom Groups
Manage Partition Data
Manage System Profiles
Virtual Resources

el g 2| B (v Flter Tasksv || Viewsw
Processing . Active . Reference
Select ~ | Name A~ I~ |Status Units ~ | Memory (GB) > Profile | Environment > Code
L} Eﬂ tsoWVIDSEA 1 Not Activated 0 0 Virtual VO Server 00000000
Wax Page Size: §
500 Total 1 Fittered: 1 Selected: 0
4| [0 3
Tasks: Server-7954-24X-SN1077828 e
Properties Connections Serviceability

Capacity On Demand (CoD)

Figure 8-46 HMC server work pane update with new VIOS LPAR

398

IVM GUI method

IVM can have only a single VIOS LPAR. This LPAR is created when the VIOS is
installed on a Power compute node and owns all the physical I/O resources. A
fraction of the total CPU and memory also is assigned to the VIOS LPAR during

the installation of the VIOS.

After the VIOS is up and available in the network, the IVM GUI is available from a
workstation browser and can be used to modify the VIOS LPAR initial

configuration or created client LPARs.

The section “Using the IVM GUI” on page 402 shows how to make changes to

the initial VIOS installation configuration.
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8.5.3 Modifying the VIOS profile

The FSM virtual server wizard requests only values that are used as the desired

values for memory and CPU allocations and derives minimum and maximum
values that are based on the input. The IVM/VIOS installation process takes
fractional values of the total installed CPU and memory resources available.

These values might not reflect the actual requirements and need modification.
The HMC GUI provides for the direct entry of the minimum, desired, and
maximum values for memory and CPU.

Using the FSM GUI

To change a VIOS profile by using the FSM user interface, complete the following

steps:

1. Select the newly created VIOS and click Actions — System
Configuration — Manage Profiles, as shown in Figure 8-47.

Seruer-7I54-24X-5N107752E (View Mermbers)

Select Marne

<

M4 pagelafl bk

[F itzoviosed

& | PartId

ry
o

‘ Performance Summary ‘ | Actions T | Search the tahble,.. Search

Access o State

Felated Resources

Topology Pespedcives

-

jOK Stopped

Create Group

Change Default Profile
Delete
Remove...

Rename...

Add to

Automation

Irventany

Operations

Release Management

Security

System Status and Health

b A . . .

Senvice and Support

Properties

1

» Selected: 1 Total:

Group as'otdoad

hanage Witual Server
Save Current Configuration

Sernrerto Storage Mapping Wiew

Edit Location...

Figure 8-47 Manage VIOS profiles to change settings from FSM
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A window opens and shows all of the profiles that are available for the
selected virtual server.

Select the profile to edit and click Actions — Edit or click the profile name.

Click the Processors tab to access the processor settings that were made by
the Virtual Server Creation wizard. The window that is shown in Figure 8-48
opens. Options can be changed in this window to the values that are planned
for the VIOS virtual server. Change the minimum, desired, and maximum
values, as needed.

Partition Profile Prop

General Erocesaors Mernory o Wirtual Adapters Fower Controlling Settings

Detailed below are the current processing settings for this vitual server profile,

Processing mode

® pedicated

O shared

Dedicated processors

Total host processars: 24,00

Minirnurm processors: 2
Dezired proceszsors: 4

Maximurn processors: &

Processor Sharing

Allow when virtual server is inactive.

[ allaw when virual server is active.

Processor compatibility mode: | default .

=18 Cancel

Figure 8-48 VIOS profile: Changing processor settings from FSM

4. Similar observations and modifications can be made regarding the memory
settings by clicking the Memory tab in the profile window. The default
minimum memory is 256 MB. Increase this memory for an AlX virtual server.

5. When all changes are complete, click OK.

A change that is made to a profile requires that the virtual server is stopped and
reactivated.
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Using the HMC GUI

Similar to the FSM, the HMC creates a profile for an LPAR. The HMC create
partition wizard is more granular and also allows the selection of minimum and
maximum values for CPU and memory allocations.

This process can be used as the procedure to modify any profile values as
needed. To change a VIOS profile by using the HMC user interface, complete the
following steps:

1. Select the newly created VIOS and click Configuration — Manage Profiles,
or, from the Tasks menu, click Manage Profiles under Configuration, as
shown in Figure 8-49.

Systermns Management = 3 Properties MN107782B
Ch: Drefault Profil
‘f +? iR R AL Filter Tazks = Wiews
COperations »
Select ~ |Name N Configuration ) Active Profile ~ | Environmen|
- Hardware Information » Manage Custom Groups
4 E[I ftsoviosea 2l Dynamic partitioning » Save Currert Configurstion | im0l ey | MRLEND
Cansals Window ¥ |Fitered: 1 Selected: 0
Serviceahilty »
Tasks: itsoVIOS6A BB —
Properties ) E Configuration Console Window
Change_Defaun Profile Manage Profiles Serviceability
B operations Manage Custom Groups
Activate Save Current Configuration
Deactivate Attention LED Hardware Information
Schedule Operations Dynamic partitioning
Delete

Figure 8-49 Manage VIOS profiles to change settings from HMC

A window opens and shows all of the profiles that are available for the
selected LPAR.

Select the profile to edit and click Actions — Edit or click the profile name.

In this example, click the Processors tab to access the processor settings
that were made by the Create Partition wizard. The window that is shown in
Figure 8-50 on page 402 opens. Values can be changed in this window to
match the current requirements for the VIOS virtual server. Change the
minimum, desired, and maximum values, as needed.
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General | Processors | Memory  L/O g::lrgﬁzlers Eoo":?rrolling Settings

Detailed below are the current processing settings for this partition
profile.
Processing mode

® Dedicated
O Shared

Dedicated processors
Total managed system processors @ 24,00

Minimum processors o
Desired processors @ 4
Maxgimum processors 5

Processor Sharing

Allow when partition is inactive.
[ allow when partition is active.

Processor compatibility mode: default E
Ok Cancel Help

Figure 8-50 VIOS profile: Changing processor settings from HMC

4. Similar observations and modifications can be made regarding the memory
settings by using the Memory tab in the profile window. I/O assignments,
virtual adapters, and so on, can also be modified.

5. When all changes are complete, click OK.

A change that is made to a profile requires that the virtual server is stopped and
reactivated.

Using the IVM GUI

IVM-managed LPARs do not have profiles; they use configurations instead. Only
one configuration per LPAR is allowed. The FSM and HMC can create multiple
profiles for each virtual server or LPAR.

To change the VIOS configuration by using the IVM user interface, complete the
following steps:

1. The IP address of the VIOS must be set before the IVM GUI interface can be
accessed. By using an SOL session, log in to the VIOS padmin ID.
Acknowledge the license prompt by entering a, then press Enter.
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2. Enterthe Ticense -accept command, then enter the cfgassist command,
as shown in Figure 8-51.

$ license -accept
The Ticense has been accepted
$ cfgassist

Figure 8-51 VIOS first time login, license accept, and TPIP configuration

3. Start the process of configuring the IP address of the VIOS by selecting the
VIOS TCP/IP Configuration option, as shown in Figure 8-52. Press Enter.

Config Assist for VIOS
Move cursor to desired item and press Enter.

Set Date and TimeZone
Change Passwords

Set System Security

VIOS TCP/IP Configuration
Install and Update Software
Storage Management

Devices

Performance

Role Based Access Control (RBAC)
Shared Storage Pools
ETectronic Service Agent

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

Figure 8-52 Selecting VIOS TCP/IP Configuration

Chapter 8. Virtualization ~ 403



4. Select the wanted Ethernet interface (which is typically en0), as shown in
Figure 8-53 and then press Enter.

Config Assist for VIOS

| Available Network Interfaces
Move cursor to desired item and press Enter.

| [TOP]

| en0 00-00 Standard Ethernet Network Interface
enl 00-01 Standard Ethernet Network Interface
en2 04-00 Standard Ethernet Network Interface
en3 04-01 Standard Ethernet Network Interface

end Standard Ethernet Network Interface
| en5 Standard Ethernet Network Interface
| en6 Standard Ethernet Network Interface
en/ Standard Ethernet Network Interface

et0 00-00 IEEE 802.3 Ethernet Network Interface
etl 00-01 IEEE 802.3 Ethernet Network Interface

[MORE. . .6]
|
| Fl=Help F2=Refresh F3=Cancel
| F8=Image F10=Exit Enter=Do
/=Find n=Find Next

Figure 8-53 Selecting an interface
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5. Figure 8-54 show the fields that are required to configure the VIOS IP
address. Enter the IP address information and press Enter to configure the
OP address.

VIOS TCP/IP Configuration

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

[Entry Fields]

* Hostname [1
* Internet ADDRESS (dotted decimal) 0
Network MASK (dotted decimal) []
* Network INTERFACE en0
Default Gateway (dotted decimal) M
NAMESERVER
Internet ADDRESS (dotted decimal) []
DOMAIN Name 0
CableType bnc
+
Fl=Help F2=Refresh F3=Cancel Fa=List
F5=Reset F6=Command F7=Edit F8=Image
F9=Shell F10=Exit Enter=Do

Figure 8-54 Entering TCP/IP configuration values

6. The IVM GUI should now be accessible from a workstation browser as
described in 7.10.2, “Accessing IVM” on page 299. After the login information
is completed for the first time, the Guided Setup view is displayed, as shown
in Figure 8-55 on page 406. (The Guided Setup is not covered in this
document.)
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Integrated Virtualization Manager

Welcome padmin : pod9bay6VIOs1

Partition Management Guided Setup

® View/Modify Partitions

I/0 Adapter Management

® View/Modify Virtual Ethernet
® View/Modify Physical Adapters
® View Virtual Fibre Channel

» Mirror the Integrated Virtualization Manager Partition

® View/Modify Syst B - The Integrated Virtualization Manager allows you to perform various management tasks on a single system|
5 V::'x,-"MEd:f\v( S\h(;rir; IW;?'l:}oEr\:EPsool E?Sr':itions and manage virtual storage. Before you start creating logical partitions, there are a few steps tha

If you have a System Flan to deploy, you should proceed directly to the Manage Systemn Plan task.

Edit rmy|

Virtual Storage Management » Virtual Storage Management

® View/Modify Virtual Storage

IVM Management » Ethernet

® View/Modify User Accounts
® View/Modify TCP/IP Settings
® Guided Setup

» Physical Adapter Management

® Enter PowerVM Edition Key

Service Management » Create Partitions

@ Clartranic Sarsica Anant

Figure 8-55 IVM Guided Setup view

7. To continue the process of modifying the VIOS configuration, click

View/Modify Partitions from the left-side navigation area.

Figure 8-56 shows the View/Modify Partitions view. The management
partition or VIOS is shown with a default name of the system serial number.

To perform an action on a partition, first select the partition or partitions, and then select the task.

System Overview

View/Modify Partitions h. U N

Total system memory: 16 GB Total processing units:
Memory available: 13.12 GB Processing units available:
Reserved firmware memory: 896 MB Processor pool utilization:
System attention LED: Inactive

Partition Details

16
14.4
0.08 (0.5%)

g # Create Partition... | | Activate | | Shutdown | --- More Tasks --- -
Select | ID ~ | Name State Uptime | Memory | Processors | Entitled Processing | Utilized Processing Reference
Units Units Code
S c . 2.17
1 10-17B48 Running 2 GB 16 1.6 0.08
Days

Figure 8-56 IVM View/Modify Partitions view

406 IBM Flex System p270 Compute Node Planning and Implementation Guide



8. Click the default name to open the partition properties window, as shown in
Figure 8-57. This window includes selectable tabs that are used to modify the

management or VIOS partition properties.

From the General tab, the Partition name is altered in the example and all

other values on this tab are not changed.

Partition Properties: 10-17B4B (1)
mMemow Processing Ethernet Physical Adapters

General

Partition name: itsoVIOS6A
Partition ID: 1

Environment:  Virtual I/O Server
State: Running

Attention LED:  Inactive «

Settings
Boot mode: Normal
Keylock position: MNormal -

Partition workload group participant: (&}

Automatically start when system starts:

Dynamic Logical Partitioning (DLPAR)

Partition hostname or IP address: 10.1.9.91

Partition communication state: Active
Memory DLPAR capable: Yes
Processing DLPAR capable: Yes
1/0 adapter DLPAR capable: Yes

ﬂ Cancel |

Figure 8-57 IVM Partition Properties General tab
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9. Click the Memory tab (as shown in Figure 8-58) to change the Minimum,
Assigned, and Maximum memory values as wanted. Values that lower the
existing minimum or increase the maximum values require a restart of the
node to synchronize.

M Processing Ethernet Physical Adapters
Modify the settings by changing the pending values. The changes will be applie
the current and pending values might take some time.

Memory mode: Dedicated
All memory values should be in multiples of 64 MB.

Property Current Pending
Minimum memory 1 GB (1024 MB) 1 GB
Aszzigned memory | 2 GB (2048 MB) 2 GB
Maximum memory 2 GB (2048 M) 4] GB -

OK | | Cancel |

Figure 8-58 IVM Partition Properties Memory tab

408 IBM Flex System p270 Compute Node Planning and Implementation Guide



10.Click the Processing tab, as shown in Figure 8-59 to change the values of
processing units, which are also known as entitlement, virtual processors,
capping values, and processor compatibility mode. As with memory changes,
values that lower the existing minimum or increase the maximum values
require a restart of the node to synchronize.

Partition Properties: itsoVIDS6A (1)

General Memory Processing Ethernet Physical Adapters

Modify the settings by changing the pending values. The changes will be applied
the current and pending values might take some time.

Processing Units Virtual Processors

Property | Current Pending Property Current| Pending
Minimum 0.1 0.1 Minimum 1 1

Azzigned 1.6 .5 Azzigned 16 4

Maximum 16 4 Maximum 16 g

General

Property Current | Pending |
Uncapped weight Medium - 128 Medium - 128 :
Mone - Capped

Processor compatibility mode: None - Uncapped
pow| Low - 64
Medium - 128

Current value:

Preferred value: Def:

ﬂ Cancel |
Figure 8-59 IVM Partition Properties Processing tab
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11.Click the Ethernet tab (as shown in Figure 8-60) to view the existing virtual
Ethernet adapters, IVM creates four adapters by default. More virtual
Ethernet adapters can be created from this tab, if needed.

Partition Properties: itsoVIOS6A (1)
General Memory Processing .ilm‘ Physical Adapters

w Virtual Ethernet Adapters

You can change the assigned virtual Ethernet for each of this partition's virtual |
through 4) or create adapters.

Adapter Virtual Ethernet
1 1

2
3 3
4

Create Adapter...

Enter Virtual Ethernet ID

Virtual Ethernet ID (1 - 4054): pters tab, and che

ﬂ Cancel

Figure 8-60 IVM Partition Properties Ethernet tab

IVM Limitation The first four default virtual Ethernet adapters cannot be
deleted or modified. New virtual Ethernet adapters can be created only
with a Virtual Ethernet ID (PIVD) value by using the GUI. More VLANs
cannot be created from the GUI on these new adapters.

The chhwres command change should be used to create a virtual adapter
with the wanted other VLANSs.

The following example shows the command to create a virtual adapter in
virtual slot 15, a PVID of 555, and other VLANS of 20, 30, and 40:

$ chhwres -r virtualio --rsubtype eth -0 a --id 1 -s 15 —a
port_vlan_id=555,ieee_virtual_eth=1,\"addl_vlan_ids=20,30,40\",is
_trunk=1, trunk_priority=1

After the adapter is created through the command line, the GUI reflects the
new adapter and the other VLANSs.
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12.As shown in Figure 8-61, click the Physical Adapters tab to view or modify
the physical adapters that are assigned to the management or VIOS partition.

These unassigned resources can be assigned to other partitions as real
devices, if wanted.

Partition Properties: itsoVIDS6A (1)

General Memory Processing Ethernet Physical Adapters

The =elected rows in the table of physical adapters represent the adapters currently assigned to the partition. All
unselected rows represent adapters that have not been assigned. You can change the adapter assignments for the
partition by deselecting existing items or selecting items that are not currently assigned.

Selection assistant:

All |L] Select | | Deselect
Select | Physical Location Code ~ Description Bus
ji5)

U78AE.001.WZS00R2- 10GbE 4-port Mezzanine Adapter (a2191007df1033e7) [+] View 512
P1-C18-L1 Children

U78AE.001.WZS00R2- 10GbE 4-port Mezzanine Adapter (a2151007df1033e7) [+] View 508
P1-Ci8-L2 Children

U7BAE.001.WZ500R2- Dual Port 8Gb FC Mezzanine Card (7710322577107501) [+] View s14
P1-C19-11 Children

U73AE.001.WZS00R2-P1-T1 USB Enhanced Host Controller (3310e000) [+] View Children 517

U78AE.001.WZS00R2-P1-T2 | PCI Express x8 Planar 3Gb SAS Adapter [+] View Children 515

Figure 8-61 IVM Partition Properties Physical Adapters tab

When all changes for the tabs are made, click OK to commit the changes and
return to the View/Modify Partitions view.

13.Figure 8-62 shows the View/Modify Partitions view after the changes are
made to the management partition. Also, an information symbol is displayed
for this example in the Processors column.

To perform an action on a partition, first select the partition or partitions, and then select the task.
System Overview
Total system memory: 16 GB Total processing units: 16
Memory available: 13.12 GB Processing units available: 14.4
Reszerved firmware memory: 896 MB Processor pool utilization: 0.16 (1.0%)
Systemn attention LED: Inactive
Partition Details
@ | #* Create Partition... | | Activate | | Shutdown | --- More Tasks --- -
Select | ID ~ | Name State Uptime | Memory | Processors Entitled Utilized Reference|
Processing Units | Processing Units Code
D 1 itsoVIOS64 | Runnin A 2 GB ¢ 0.5 0.16 2001
—_— 9 Dpays & details : : _
Figure 8-62 IVM View/Modify Partitions view showing synchronization update
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14.Click details to display the Resource Synchronization Details window, as
shown in Figure 8-63. This example indicates that all of the changes that were
made were synchronized, with exception of processor modifications. Those
changes are pending and require a restart to update.

Resource Synchronization Details: itsoVIODS6A (1) 7

Changing resource allocations while a partition is active may result in pending and current resource values not being
synchronized. The most common reason for this is that certain resource changes may take some time to synchronize -
particularly memory changes. Synchronizing these values requires that the partition communication state be active.

The resource types are listed below, along with their current state. If the resource is not synchronized, then details
about the latest synchronization commands run will be displayed.

Memory

Resource synchronized: Yes

Memory Weight

Resource synchronized: Yes

Memory Entitlement

Resource synchronized: Yes

Processing Units

Resource

synchronized: (=

Resource will not synchronize because the pending and current minimum or maximum values are

ResSon not synchronized. Restart your partition in order to complete the synchronization.

Latest commands run on partition:

Reason | Time Return Code | Command | Qutput
Synchronization successful (code 0) 10/23/13 8:02:48 FM O

Processors

Resource

synchronized: =

Resource will not synchronize because the pending and current minimum or maximum values are

ResSon not synchronized. Restart your partition in order to complete the synchronization.
Latest commands run on partition:

|—Reascm ‘Time ‘ Return | Command Cutput

Caode

Synchronization 10/23/13
successful (code 0) 3:02:48 PM

Cancel

Figure 8-63 IVM Resource Synchronization Details view

In this example, the node is restarted. When the management partition becomes
active, the GUI can be used for more setups of the VIOS, such as, shared
Ethernet adapter (SEA) creation, other partition creation, and virtual storage
configuration.
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8.6 Creating an AIX or Linux virtual server

Creating an AlX or Linux virtual server is similar to creating a VIOS virtual server.

Use the same process that is described in 8.5, “Creating a VIOS virtual server”
on page 349, but with some differences. The following differences are featured
between creating a VIOS and an AIX or Linux virtual server:

» The Environment option in the initial window is set to AIX/Linux.

» Virtual Ethernet adapters are configured with Port VLAN values that match
the Port VLAN values or other VLANS that are configured on the VIOS virtual
Ethernet adapters.

» Virtual SCSI or virtual Fibre Channel (NPIV) adapters are configure to point to
or pair up with the matching VIOS side adapters by using the connecting
adapter ID and connecting virtual server or partition. IVM and the automatic
storage management in the FSM virtual server wizard creates both sides of
these pairs or partner adapters.

» Physical /O adapters are typically not assigned, but can be if available. In
most cases, the VIOS was defined to provide virtualized access to network
and storage.

» An AlX/Linux virtual server can be configured to use all physical resources
and run as a full system partition.

» The virtual server can be defined as Suspend capable.
» The virtual server can be defined as Remote Restart capable.

For more information about operating system installation to virtual servers and
LPARS, see Chapter 9, “Operating system installation methods” on page 437.

8.6.1 Using the IVM GUI

The IVM user interface or command line can be used to create more LPARs on
the Power compute node. The GUI method is described in this section.

Access the IVM GUI from a web browser (http and https protocols are
supported). After the proper login credentials are entered, the View/Modify
Partitions view (as shown in Figure 8-64 on page 414) normally is displayed. If it
is not, click this option at the top of the Navigation menu.

IVM usage note: Unlike FSM or HMC profiles, each IVM partition
configuration reserves the amount of memory and CPU that is specified for
that partition, regardless whether the partition is active.
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System Overview

To perform an action on a partition, first select the partition or partitions, and then select the task.

View/Modify Partitions ?

Total system memory:

32 GB Total processing units: 24
Memory available: 26.62 GB Processing units available: 21.6
Reserved firmware memory: 1.38 GB Processor pool utilization: 0.16 (0.7%)
System attention LED: Inactive
Partition Details
e .. .. @ i Create Partition... Shutdown | --- More Tasks --- -
Select | D ~ Name State Uptime Memory | Processors Entitled Processing utilized Processing Reference
Units Units Code
D 1 itsoVIOS6A | R i A 4 GB 24 2.4 0.16
itso unning | it vee 5 b

Figure 8-64 IVM View/Modify Partitions view

Complete the following steps to create another LPAR:

1.

2.

Click Create Partition. The Create Partition: Name window opens, as shown
in Figure 8-65.

Create Partition: Name

Name

To create a partition complete the following information.

System name: Server-7954-24x-SN107782B

Partition ID: 2

= Partition name: |itsolpar2

ALX or LinuxiRd

Environment:

Figure 8-65 IVM Create Partition Name window

Enter the following information in the Name window:

A Partition ID. The number that is shown defaults to the first available but

can be changed to an unused value. In this example, the default of 2 was
used.

— Partition Name. This example used the name itsolpar2.

— The Environment option from the drop-down menu. In our example, we
selected AIX or Linux.

3. Click Next to open the Memory window.

414
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4. Complete the following steps in the Memory window, as shown in Figure 8-66:

a. Select the dedicated or shared memory mode. The shared option is
available only if Active Memory Sharing (AMS) was configured. In our
example, the Dedicated option is selected.

b. In the Assigned memory field, enter a value, then select a value from the
drop-down menu. In our example, we used a value of 4 and a unit of GB.

c. Click Next to open the Processors window.

Create Partition: Memory

Memory

In dedicated mode, the partition uses assigned memory from total =ystem memory. In shared mode, the p
uses the memory from the system shared memory pool.

You cannot create a partition that uses shared memory because there iz no shared memory pool defined fg
system. If you want to assign shared memory for the partiticn, use the View/Modify System Properties; Me|
to exit the wizard and create a shared memory pool to enable shared memory on the systerm.

Summary

If you want to assign dedicated memory for the partition, specify the amount of memory, in multiples of 12|
assign for the partition.

Note: If you specify a number that is not a multiple of 128 MB, the wizard will round the number to the nea
multiple of 128 MB.

Memory Mode

@ Dedicated

Shared

Dedicated Mode

Total system memory: 32 GB (32768 MB)
Current memory available for partition usage: 26.62 GB (27264 MB)

Assigned memory: 4 GB

MB__|
GE
s |

<Elacl-c| Next>| Fini5h| Cancel|

Figure 8-66 IVM Create Partition Memory window

Minimum and maximum values for IVM usage: You cannot specify
minimum or maximum settings while you are using the wizard. The value
that is specified here is the desired value. Minimum and maximum values
can be edited after the virtual server is created.
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5. Complete the following steps in the Processors window, as shown in
Figure 8-67:

a. Select the processor mode of dedicated or shared. In our example,
Shared is selected.

b. Select the number of processors from the drop-down menu. When the
shared option is selected, this value represents the number of desired
virtual processors. When the dedicated option is selected, the vale
represents the number of cores that are assigned to the LPAR. Our
example assigns 4 virtual processors.

c. Click Next to open the Ethernet window.

Create Partition: Processors

Processors

In shared mode, every assigned virtual processor uses 0.1 physical processors. In dedicated mode, every
processor uses 1 physical processor. Specify the desired number of processors and the proceszing mode.

Processors

Total system processors: 24

Summary

Azszigned processors:

1

R o
Processing Mode 1
2

3

@ shared - 216 availabl processors

_) Dedicated - 21 availal cated processors

<Bac:|-c| Next>| Fini5h| Cancel|

Figure 8-67 IVM Create Partition Processors window.

Minimum and maximum values for IVM usage: You cannot specify
minimum or maximum settings while you are using the wizard. The value
that is specified here is the desired value. Minimum and maximum values
can be edited after the virtual server is created.
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6. IVM creates two virtual Ethernet adapters by default for use by the LPAR.
Complete the following steps in the Ethernet window, as shown in
Figure 8-68:

a. From the adapter table, select the virtual Ethernet that is presented by the
VIOS to which each virtual Ethernet adapter on the new LPAR should be
mapped. This example maps the LPAR adapter 1 to virtual Ethernet 1 -
ent0.

Virtual Ethernet 1 - entO was predefined to be a SEA, which allows the
LPAR to have external network connectivity.

More LPAR adapters can be created by clicking Create Adapter.
b. Click Next to open the Storage Type window.

Create Partition: Ethernet

Ethernet

Specify the desired virtual Ethernet for each of this partition's virtual Ethernet adapters. If vou do not wish
configure an adapter, then select a virtual Ethernet of none.

Bl Virtual Ethernet Configuration

Create Adapter

[ Adapter | \irtual Ethernet -
1 1 - entD (U78AE.001.WZSR02E-P1-C18-L1-T1)

2 None -
- =

|<—Bacl-c|‘NE)ctT| Finish| Cancel

Figure 8-68 VM Create Partition Ethernet window
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7. The Storage Type window that is shown in Figure 8-69 allows for the creation
of a virtual disk, assignment of an existing virtual disk (logical volume), or
physical volume (SAN LUN or physical drive), or to not make any assignment.
Complete the following steps in the Storage Type window:

a. Select a storage type. In our example, Assign existing virtual disks and
physical volumes was selected.

The Create virtual disk option branches the wizard to a series of windows
that guide the creation of a virtual disk.

b. Click Next to open the Storage window.

Create Partition: Storage Type

Storage Type

You may create a new virtual disk or assign existing virtual disks and physical volumes which are not curre|
assigned to a partition. You will be able to assign optical devices such as a CD-ROM regardless of which chg
make.

Ethernet

e Type
5 e
Optical/Tape
Summary =sign existing virtual disks and physical volumes.

(D) Create virtual disk.

©) None

= Back M(t >| Finizh ’acel|
Figure 8-69 IVM Create Partition Storage Type window
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8. As shown in Figure 8-70, the Storage window that is shown lists all of the
available virtual disks and physical volumes (SAN LUNs and physical drives).
Complete the following steps on the Storage window:

a. Select an available storage volume. In our example, the virtual disk
Ipar2rootvg was selected.

b. Click Next to open the Optical/Tape window.

Summary

Create Partition: Storage

Storage

Select any number of physical volumes and virtual disks from the following lists of devices which are not cu
assigned to a partition. You may use the Storage Management functions to change azsignments at any time

Available Virtual Disks

Select Mame “~ Storage Pool | =)

Ipar2rootvg rootvg (Default) | 20 GB

Available Physical Volumes

Select Mame “~ Size Physical Location Code
D hdisk1 136.73 GB U78AE.001.WZ5R02E-P1-D2

= Bac:k| Next_>| IFinE‘ Cancel

Figure 8-70 IVM Create Partition Storage window
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9. As shown in Figure 8-71, the Optical/Tape window lists all available physical
and virtual optical devices and physical tape devices. By using the Create
Device option, you can create more virtual optical devices.

Virtual optical devices are typically used to mount ISO images from a media
library, such as, an operating system installation disk.

In the Optical/Tape window, no devices are selected for this example.

Create Partition: Optical/Tape

Optical/Tape
Select optical or tape devices from the following list of devices which are not currently assigned to a partitig

» Physical Optical Devices (No devices)

Select one or more unassigned physical optical devices that yvou want to assign directly to the partition to
storage.

Select Mame “~ Description Physical Location Code
L

w Virtual Optical Devices

You can use virtual optical devices to mount and unmount media files, such as an IS0 image, that are in y
media library for use by the partition. Select a virtual optical device in the table to assign it to the new par|
Clear the selection for a device if you do not want to assign it to the partition. Click Modify to change the r
media for a specific optical device. Click Create Device to add a new optical device for the partition.

Select |

Name ~ Current Media Current Media Size Moun

B Unknownl MNone Modify

b Physical Tape Devices (No devices)

< Bac:k| Next_>| IFinE‘ Cancel
Figure 8-71 IVM Create Partition Optical/Tape window

10.Click Next to open the Summary window.
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11.As shown in Figure 8-72, the Summary window lists all the options and
actions that were selected in the previous windows. If any changes are
wanted, click Back to move to the wanted window.

In the Summary window, click Finish to complete the Partition Creation
wizard and return to the View/Modify view of IVM.

Create Partition: Summary

Summary

This i= a summary of your partition settings. Select Finish to create the partition. To make changes to the =¢
select Back.

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

Systemn name: Server-7954-24X-5SN107782B

Partition ID: 2

Partition name: itsolpar2

Environment: AIX or Linux

Memory mode: Dedicated

Memory: 4 GB (4096 MB)

Processors: 4 virtual

Virtual Ethernets: 1

Host Ethernet adapter ports: None

Storage capacity: 1 GB (1024 MB)
Ipar2rootvg

Storage devices:

Optical devices: None

Physical tape devices: MNone

Phy=sical adapters: Mone

|< Backlm | Finish [ | Cancel

Figure 8-72 IVM Create Partition Summary window
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The View/Modify Partitions view that is shown in Figure 8-73 is updated with the
new partition. The new partition is now ready to be activated and installed.

View/Modify Partitions [
To perform an action on a partition, first select the partition or partitions, and then select the task.
System Overview
Total system memory: 32 GB Total processing units: 24
Memory available: 22.62 GB Processing units available: 21.2
Reserved firmware memory: 1.38 GB Processor pool utilization: 0.05 (0.2%)
System attention LED: Inactive
Partition Details
@ #: Create Par‘titiun...| Ac:tivate| Shutdown | --- More Tasks --- -
Select | 1D ~ Name State Uptime Memory | Processors | Entitled Processing Utilized Processing Reference
Units Units Code
. R . 18.3
|:| 1 ItseVIOSEeA  Running Minutes 4 GB 24 2.4 0.05
; Mot -
I:‘ 2 itsolpar2 Activated 4 GB 4 0.4 00000000

Figure 8-73 Updated IVM View/Modify Partitions view

8.7 Creating an IBM i virtual server

You can install the IBM i operating system in a client virtual server of a VIOS.
Begin by completing the steps that are described in 8.5, “Creating a VIOS virtual
server” on page 349 to create the VIOS.

For more information about installing IBM i in a virtual server, see the topic

Getting started with IBM i on a PureFlex Power node, which is available at this
website:

https://www.ibm.com/developerworks/mydeveloperworks/wikis/home?1ang=en#

/wiki/IBM%20i%20Technology%20Updates/page/IBM%201%200n%20a%20F1ex%20Com
pute%20Node
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Creating the virtual server for an IBM i installation is similar to the process that is
used for creating a VIOS. Complete the following steps:

1. Set the Environment option to IBM i, as shown in Figure 8-74.

Name
= Mame
This wizard helps you create and assign resources to a virtual server,
Mermory
Processor
Host narne: Server-7825-42X-5M10528008
Ethernet
Physical I/ o #irtual zerver name:
T7a59-1BMi
Surnrary
Virtual zerver ID:
11

Environrment:

Iv]

D Suspend capable

D Azsign all resources to this virtual server,

Figure 8-74 Create an IBM i virtual server

2. Click Next to go to the Memory settings. The window that is shown in
Figure 8-75 opens. Specify the wanted quantity of memory. Click Next.

te Virtual Server: Serv

Memory
¥ Marne h
= Memory Select the memory mode and assigned memary for the virtual server,
Proce
Etherns pedicated Memory
Storage s ion Total systern meraory: 1280 GB
Physical 110 Mermory available: 20,72 GB

d zource/cons
*azzsigned merory [SBE:

2o

Su ry

Figure 8-75 IBM i virtual server memory
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3. In the processor settings window, choose a quantity of processors for the
virtual server, as shown in Figure 8-76. Click Next.

" Marme

v Mernory

= Processar
Ethernet
Storage selection
Physical I/ Q0
Load zource/conzole

Surnrary

Processor

Specify the processing rmode and number of processors,

In dedicated processing mode, each assigned processzor uses 1 physical pracessar, In shared
proceszing mode, each azzigned processor uses 0,10 physical processars,

Processing Mode
O bedicated
® shared
Assigned Processors

Maximurn pool processars: 16.0

Awailable processors: 12,6

*fzsigned processors:

: < Back | | Mext > | | Finish | | Cancel

Figure 8-76 IBM i virtual server processor settings
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4. Create the virtual Ethernet adapter in the Ethernet window, as shown in
Figure 8-77. With the VIOS already defined, the FSM defines a virtual

Ethernet on the same VLAN as the SEA on the VIOS. We keep that definition.

Click Next.

Create Virtual

v~ Marne
v~ Memory
v Proceszsor

= Ethernet

Physical I/ Q0

Surnrary

Storage selection

Load zource/conzole

Ethernet

Configure the vitual network adapters for the virtual server, Physical I/ O netwark adapters can
be selected later in the Physical I/ O page of this wizard, Two virtual Ethernet adapters will be created by default,
however you can add, edit, or rernove adapters to suite your needs,

» Wirtual Ethernet

Add Delete
Select Adapter & Port WLAMN ID
o |z -’

<Back || Mext> || Finish || Cancel

Figure 8-77 IBM i virtual server settings for virtual Ethernet

Important: These steps are critical because the IBM i virtual server must
be defined to use only virtual resources through a VIOS. At the least, a
virtual Ethernet and a virtual SCSI adapter must be defined in the IBM i
virtual server.

The virtual SCSI adapter is also used to virtualize optical devices.

Optionally, a virtual Fibre Channel drive can be used for disk or tape media
library access.
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5. In the Virtual Storage definitions window, Indicate that you do not want
automatic virtual storage definition (configure the adapters manually), as
shown in Figure 8-78. Click Next.

AR

Marme

Mernory

Storage

Wirtual storage allows client partitions to share physical devices that are used to access block starage,

Processor

Ethernet

Storage selection
Physical I/O

Load source/console

Surnrmary

To ease storage management, the console can autormatically manage the virtual storage adapters
required for the virtual server, or you may individoally costomize the virtual storage adapters,

would you like to have virdtual storage adapters autormatically managed by the consaole?

@NO, I want to manage the virtual storage adapters for this Wirtual Servar,

OYes, Autormatically manage the virkual storage adapters for this Wirtual Server,

l.
= Back

Hext = | |‘>Finish Cancel .

Figure 8-78 IBM i virtual server manual virtual storage definition
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6. Because no virtual storage adapters exist, the Create Adapter option is

displayed in the main Virtual Storage window, as shown in Figure 8-79. Any

virtual storage adapters that already are created are shown. Click Create
Adapter.

e Virtual

=

Marne

Mernory
Processor
Ethernet

Storage selection

wirtual Storage
Adapters

Physical I
oad source/ ale

ary

Virtual Storage Adapters

Specify the virual storage adapters required for this virtual server,

*Maximurn nurmber of virual adapters i0

Mo adapters configured, Select "Create Adapter.." button to create a new virtual adapter,

Create Adapter..,

*Mote: Storage adapters configuration can be autornatically handled if WIOS servers
with active rrc connection are available,

| < Back | | Mext > | | Finish | | Cancel

Figure 8-79 IBM i virtual server create virtual storage adapter
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7.

In the Create Virtual Adapter window, complete the fields as shown in

Figure 8-80:
— Choose an adapter ID.

— Specify SCSI Client for the adapter type.
— Specify a virtual SCSI adapter on the VIOS as the Connecting virtual

server.

*adapter ID
1z

Adapter type
505 client (%]

Connecting virtual server information

Connecting virual server
iv]

*Connecting adapter ID @
K] |

Specify the vinual storage adapter ID and client information.

Figure 8-80 Create virtual SCSI adapter

Click OK.

Chapter 8. Virtualization

427



8. The main Virtual Storage adapter window opens, as shown in Figure 8-81.
We create only one virtual SCSI adapter, so click Next.

eate Virtual Server: Sery

Virtual Storage Adapters

Marne

Memary Specify the viftual storage adapters required far this virtual server,

Ethernet *Maximurn nurmber of virual adapters @ 23

v
v
v Proceszsor
v
v

Storage selection

= Wirtual Storage
Adapters
Add Delete

Select Adapter ID B Tupe B Connecting Virtual Server
O 13 SCEI Client 7989-VIOS (1)

*Mote: Storage adapters configuration can be autormatically handled if WIOS servers with active rmc connection are available

Figure 8-81 IBM i virtual server settings for virtual SCSI adapter

Important: Do not forget to configure the virtual SCSI server adapter on
the VIOS to which this virtual SCSI client adapter refers. In addition, disks
must be provisioned to the virtual SCSI server adapter in the VIOS to be
used by the IBM i virtual server (operating system and data).

To use a virtual optical drive from the VIOS for the IBM i operating system
installation, the installation media ISO files must be copied to the VIOS,
and the virtual optical devices must be created.

9. In the physical adapter settings window, do not select physical adapters for
IBM i virtual servers, as shown in Figure 8-82 on page 429. Instead, click
Next to proceed to the Load Source and Console settings.
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e Vinual Se

Physical 1/0 Adapters
" Marme
v Mermary Select ane or more physical adapters fram the list of available physical adapters, Mote, Virtual servers that are assigned p
" Processaor
" Ethernet D Display only adapters that are currently available,
v Starage selection Select Location Code Ol Drescription
v Wirtual Storage O U72AF, 001, FIREBIR-P1-T1 PCI-ta-PCI bridge
Adapters
. U72AF.001.FIREBIR-P1-C34-L1 Ethernet controller
o Physical Ij0 O
Load sourcefconsole O U72AF.001.FIREBIR-P1-C34-L2 Ethernet controller
SUITRRRERY 0 U78AF. 001.FIREBIR-P1-T2 PCI-E 545 Controller
O U72AF.001.FIREBIR-P1-C36-L1 Ethernet controller
O U72AF.001.FIREBIR-P1-C36-L2 Ethernet controller
@ Adapters that are currently assigned to other running virtual servers may not be available when this virtual server iz star

Figure 8-82 IBM i virtual server physical adapter settings

10.In the Load Source and Console settings window, choose the virtual SCSI as
the Load Source, as shown in Figure 8-83. If you are planning to perform an
operating system installation, set the type of virtual adapter that is planned in
the Alternate restart resource list. This can be vSCSI for optical or vFC for
tape. Click Next.

Load source and console
" Mamne _
v Mernory Select the resources for the load source and cansale adapters of the IBMi virtual server,
" Processaor
Load source:
" Ethernet
SCS0- 13 [+]
‘/ Storage
zelection
- Virtual Storage Alternate restart:
Adapters Fecar - 13 ivl
" Physical /o
C:> Load Console:
source/consale Systerns Diractor =
Surnma

Figure 8-83 IBM i virtual server load source and console settings

11.The Summary window opens. Review the information and click Finish to
complete the definition.

The IBM i virtual server is now ready to be activated for load.
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8.8 Creating a full system partition

If you need the entire capacity of the Power Systems compute node, an
operating system can be installed natively on the node. The configuration, know
as a full system partition, is similar to the setup for a VIOS virtual server or LPAR.
All resources of the compute node are assigned to a single partition and virtual
adapters cannot be used.

Full system partitions can be configured and managed by the FSM or HMC.
IVM-managed systems always require VIOS to be installed and do not meet the
requirements of a full partition system. It is possible to use the Chassis
Management Module (CMM) to allow the installation and perform limited
management of a full system partition p270 compute node.

The operating system is installed to this single virtual server by using the
methods that are described in Chapter 9, “Operating system installation
methods” on page 437.

IBM i not supported: IBM i is not supported in a full system partition on
Power Systems compute nodes. IBM i must be in a virtual server or LPAR that
is serviced by a VIOS.

8.8.1 Creating a full system partition with the FSM Ul

430

The process to create a full system partition is similar to the process that is
described in “Creating the virtual server’” on page 358 using the FSM GUI.
Complete the following steps:

1. Complete the steps in “Creating the virtual server” on page 358 to reach the
point that is shown in Figure 8-8 on page 359. The window that is shown in
Figure 8-84 on page 431 opens.
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= Mame
Mermory
Processor
Ethernet
Physical I/ Q0

Surnrmary

Name

This wizard helps you create and assign resources to a virtual server

Host narne: Server-7354-24%-5M107782B8
#irtual zerver name:

full_sys_par

Virtual zerver ID:
2

Environrment:

ALRSLinux %

D Suspend capable
Aszsign all resources to this virtual server

D Ernable virtual trusted platform maodule (WVTPM)

Warning: The VTEM kay is set bo default bay.

Figure 8-84 Assigning all resources to a full system partition with FSM

2.

Complete the fields that are shown in Figure 8-84 with the following

information:

— Virtual server name: Assign a node a name, such as, full_sys par.

— Virtual server ID: For example, 2.
— Environment: AIX/Linux.

Select Assign all resources to this virtual server.

Click Next.
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5. Review the summary window, as shown in Figure 8-85. All of the resources
are assigned to this virtual server.

Craate Virtual Server: Server-7954-24X-SN1077328

/ Hama Summary

o Summary

The follawing is a surnmary of your virkual server settings, You can select Back to rmake
changes. You can also usze the virtual server properties task to make changes after the
virtual server is created.

Server Mame: Server-7354-24%-5N107732B
Wirtual server narne: full_sys_par

Virtual zerver ID: 2

Enviranment: ALEfLinusx

Using all resources

Figure 8-85 Summary window when creating full system partition with HMC

6. Click Finish to complete the creation of the single partition.

8.8.2 Creating a full system partition with the HMC Ul

The process to create a full system partition is similar to the process that is
described in “Creating the VIOS logical partition” on page 375 using the HMC UI.
Complete the following steps:

1. Complete the steps in “Creating the VIOS logical partition” on page 375 to
reach the point that is shown in Figure 8-8 on page 359. The window that is
shown in Figure 8-86 on page 433 opens.
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Create Lpar Wizard : Server-7954-24X-SN107782B
Create Partition

This wizard helps you create a new logical

B partition and a default profile for it. You can use
the partition properties or profile properties to
make changes after you complete this wizard.

To create a partition, complete the following
infarmation:

System name . Server-7954-24x-SN107732B

partion 10
Partition name : [fyl_sys_par

[ allow this partition to be suspended.
[ allow this partition to be remote restartable.
[ allow this partition to be ¥TPM capable

Warning: 1/TEM Trusted Key is the default key.

| Mext = | | cancel |

Figure 8-86 Creating a full system partition with FSM

Complete the fields that are shown in Figure 8-86 with the following
information:

— Partition ID: For example, 2
— Partition name: Assign a name, such as, full_sys_par.

Click Next to assign a profile and all resources.
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4. The Partition Profile window opens, as shown in Figure 8-87. Complete the
fields with the following information:

— Profile name: For example, new_profile
— Select Use all the resources in the system.

Create Lpar Wizard : Server-7954-24X-SN107782B
Partition Profile

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

Every partition needs a default profile, To create

the default profile, specify the following
infarmation :

System name: Server-7954-24x-SMN10773208
Partition name:  full_sys_par

Partition 10 2
Profile name: new_profile

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

Use all the resources in the system.

< Back Mext > | _| Cancel |

Figure 8-87 Assigning all resources to a full system partition with HMC

5. Click Next.
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6. The Summary window opens, as shown in Figure 8-88. Click Finish to

complete the creation of the full system partition.

—» Profile Summary

Create Lpar Wizard : Server-7954-24X-SN107782B
Profile Summary

This is a summary of the partition and profile.
Click Finish to create the partition and profile.

To change any of your choices, click Back. you
can see the details of the physical Ij0
devices you chose by clicking Details.

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

System name: Server-7954-24x-
SM107782B

Partition 10 2

Partition name: full_sys_par

Partition environment: AIX ar Linus

Profile name: new_profile

Boot mode: MNORMAL

Using all resources

kg | Finish Cancel

Figure 8-88 Profile summary window when creating full system partition with HMC
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Operating system
installation methods

In this chapter, we describe the methods that are available to install supported
operating systems on the IBM Flex System p270 Compute Node.

This chapter includes the following topics:

9.1, “Comparison of methods” on page 438

9.2, “Accessing System Management Services” on page 438
9.3, “Installios installation of the VIOS” on page 440

9.4, “Network Installation Management method” on page 446
9.5, “Optical media installation” on page 462

9.6, “TFTP network installation for Linux” on page 478

9.7, “Cloning methods” on page 487

vVvVvyVvyvYyYvYyYYyvyy

We describe how to install each of the operating systems in subsequent
chapters.
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9.1 Comparison of methods

Installation method compatibility among operating systems is shown in Table 9-1.

Table 9-1 Installation methods: Compatibility among operating systems and management appliance

Installation method Page | AIX VIOS? | RHEL | SLES IBM i
Optical (physical or VIOS virtual optical drive) | 462 Yes YesP Yes Yes Yes
NIM 446 Yes Yes Yes Yes No
TFTP or BOOTP 478 No No Yes Yes No
Restore of OS save from tape - Yes Yes Yes® Yes® Yes
Cloning (alt_disk_copy or alt_disk_mksysb in | 487 Yes No No No No
AIX)

Installios (HMC and FSM only) 440 No Yes No No No

a. FSM and HMC: Two VIOS supported. IVM: Only one VIOS supported.

b. Only physical optical drives are supported.

c. With additional toolset in the IBM Installation Toolkit for PowerLinux™. For more information, see
12.1, “IBM Installation Toolkit for PowerLinux” on page 554.

9.2 Accessing System Management Services

In this section, we describe how to access the System Management Services
(SMS) menu for installation tasks for VIOS, AlX, and PowerLinux operating
systems. The IBM i operating system does not use the SMS menu and has a
separate console system.

The SMS menu system is run by the Flexible Service Processor (FSP) in the
Server hardware. The SMS is used to view information about the system or
partition, and to perform tasks, such as, changing the boot list and setting
network parameters.

Access to SMS from the FSM or Hardware Management Console (HMC) is
through a Java based virtual terminal console that is started from the GUI or a
secure shell (SSH) session by using the vtmenu command. Integrated
Virtualization Manager (IVM) managed systems use Serial over LAN (SOL)
through the Chassis Management Module (CMM) to access the SMS for the
VIOS partition.
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A Java based virtual console that is started from the GUI or the mkvt command
from a command-line session with the VIOS can be used for SMS access for
other AIX or Linux partitions. Table 9-2 lists the different possibilities and the
page reference in this book.

Table 9-2 Starting virtual terminals

Manager Option Reference

FSM CLI vtmenu “Opening a virtual terminal console session with
the FSM CLI” on page 246

FSM GUI “Opening a virtual terminal console with the
FSM GUI” on page 243

HMC CLI vtmenu “Opening a virtual terminal console session with
the HMC CLI” on page 290

HMC GUI “Opening a virtual terminal console session with
the HMC GUI” on page 288

IVM VIOS CLI mkvt “Opening a virtual terminal by using the VIOS
command line” on page 315

IVM GUI “Opening a virtual terminal with the IVM user
interface” on page 313

CMM CLI SOL “Opening a SOL terminal for the VIOS LPAR” on
page 311

It might be preferable to start the virtual terminal session before a virtual server
or partition is activated because the window does not refresh information that is
already written to the terminal output. However, pressing ESC often generates
new window output.

Figure 9-1 on page 440 shows a typical SMS main menu window and is the
same regardless of the virtual terminal access method that is used.
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Version AF773_033

SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
ain Menu

Select Language

Setup Remote IPL (Initial Program Load)

Change SCSI Settings

Select Console

Select Boot Options

o wnNnN ==

Navigation Keys:

X = eXit System Management Services

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

Figure 9-1 SMS Main Menu

9.3 Installios installation of the VIOS

Installios can be used only for installing the VIOS. The installios procedure for
installing the VIOS can be run from the FSM or an HMC. Installios is not an
option if you are preparing a Power compute node for management by IVM. In
this section, we describe the installation methodology via the FSM.

The following steps are used to run installios:

1. Ensure that the Power compute node is in an OK state from the FSM.
2. Create a virtual server on the node for a VIOS environment.

3. Copy the VIOS ISO images to the FSM.

4. Run the installios command interactively or single command.

9.3.1 Interactive installation

Compilete the following steps to use the interactive method:

1. Start the interactive installation process by entering the installios
command, as shown in Figure 9-2 on page 442. Enter the following
information:

— Desired server: The physical server that is targeted for VIOS installation.
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Desired virtual server: The server partition to install VIOS that should
include the hardware that you want to use for virtualization to client
partitions.

Desired profile: The virtual server’s profile to install against.

Full path to first VIOS ISO image: The location of optical media or virtual
ISO file. The example that is shown in Figure 9-2 on page 442 uses a
virtual ISO file that is in the FSM user ID’s home directory.

New VIOS IP: The main interface for the VIOS partition from which it is
administered.

New VIOS network mask: The network mask value for the main VIOS IP
address.

Default gateway for new VIOS: The gateway address to be assigned to the
primary VIOS IP.

Adapter speed: Auto is the only valid value for Power compute nodes.

Adapter duplex mode: Auto is the only valid value for Power compute
nodes.

VLAN tag priority (QoS value): Setting the VLAN Tag priority for QoS;
generally, the default is accepted.

VLAN number for VIOS, if required: This option creates a VLAN device
during the installation process.

Post installation network configuration: Determines whether the interface
that is specified in the command is configured with the network settings
after the installation is complete.
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USERID@itsoFSM1:™~> installios

The following objects of type "managed system" were found. Please select
one:

1. Server-7895-22X-SN10F528A
2. Server-7895-42X-SN10078DB
3. Server-7954-24X-SNF28D005

Enter a number (1-3): 3

The following objects of type "virtual I/0 server partition" were found.
Please select one:

1. itsoVIOS6A
2. itsoVIOS6B

Enter a number (1-2): 1
The following objects of type "profile" were found. Please select one:
1. DefaultProfile

Enter a number: 1
Enter the source of the installation images [/dev/cdrom]:
/home/USERID/dvdimage_vl.iso
Enter the client's intended IP address: 9.42.171.85
Enter the client's intended subnet mask: 255.255.254.0
Enter the client's gateway: 9.42.170.1
(Note: To use the adapter's default setting, enter 'default' for speed)
Enter the client's speed [100]: auto
Enter the client's duplex [full]: auto
Enter the numeric VLAN tag priority for the client (0 to 7), O=none [0]:
Enter the numeric VLAN tag identifier for the client (0 to 4094), O=none
[0]:
Would you Tike to configure the client's network after the

installation [yes]/no? no

Figure 9-2 Starting the interactive installios command

Network tip: BOOTP and NFS are required for installios between the FSM
or HMC and the VIOS installation target.
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2. As shown in Figure 9-3, you are prompted for which FSM network interface to
use for communicate with the new VIOS (eth0 or eth1). This should use eth0
if a flat network was implemented. Use eth1 if a diverse data network was
selected when the FSM was set up. For more information about these
network models for the FSM, see 7.1, “Management network” on page 185.

Please select an adapter you would like to use for this installation.
(WARNING: The client IP address must be reachable through this adapter!
1. eth0 10.91.0.2

2. ethl 9.42.170.223

3. mgmt0 10.3.0.2

Enter a number (1-3): 2

Retrieving information for available network adapters

This will take several minutes

The following objects of type "ethernet adapters" were found. Please
select one:

1. ent U7954.24X.F28D005-V1-C2-T1 26€926276a02 /vdevice/1-1an@30000002
n/a virtual

2. ent U7954.24X.F28D005-V1-C3-T1 26€926276a03 /vdevice/1-1an@30000003
n/a virtual

3. ent U7954.24X.F28D005-V1-C4-T1 26€926276a04 /vdevice/1-1an@30000004
n/a virtual

4. ent U78AE.001.TA4S005-P1-C34-L1-T1 0000c9d16584
/pci@800000020000219/ethernet@0 n/a physical

5. ent U78AE.001.TA4S005-P1-C34-L1-T2 0000c9d16586
/pci@800000020000219/ethernet@0,1 n/a physical

6. ent U78AE.001.TA4S005-P1-C34-L2-T1 0000c9d16588
/pci@800000020000238/ethernet@0 n/a physical

7. ent U78AE.001.TA4S005-P1-C34-L2-T2 0000c9d1658a
/pci@800000020000238/ethernet@0,1 n/a physical

Enter a number (1-7): Enter a number (1-7):4

Figure 9-3 Interactive installios, continued

The FSM activates the new VIOS virtual server to determine the network
devices that are available to it from the hardware that is allocated to it within
its activated profile. A list of options is presented and one should be selected.

The proper selection should be based on information about the hardware that
is assigned in the partition profile and the /O modules to which the adapters
connect. The list that us displayed shows both virtual and physical adapters.

In most cases, a physical adapter is selected and often it is the first physical

adapter.
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3. When the adapter is entered, a summary of the previous selections is
displayed, as shown in Figure 9-4. To proceed, press Enter; to cancel, press
Ctrl+C.

Here are the values you entered:

managed system = Server-7954-24X-SN1077E3B
virtual I/0 server partition = VIOS1
profile = DefaultProfile

source = dvdimage_vl.iso

IP address = 9.42.171.85

subnet mask = 255.255.254.0

gateway = 9.4.270.1

speed = auto

duplex = auto

configure network = no

install interface = ethl

ethernet adapters = 00:00:¢9:d1:65:84

Press enter to proceed or type Ctr1-C to cancel...

Figure 9-4 Interactive installios selection summary

A series of message follow that indicate the preparation and setup of the
VIOS ISO images for the installation and other preparations that the installios
command performs before the actual installation.

Installios activates the new VIOS virtual server, configures the wanted IP
information at the Open Firmware level, and performs a test ping to the FSM,
as shown in Figure 9-5.

(messages not shown)

Connecting to itsoVIOS6A

Connected

Checking for power off.

Power off complete.

Power on itsoVIOS6A to Open Firmware.
Power on complete.

Client IP address is 9.42.171.85.
Server IP address is 9.42.170.223.
Gateway IP address is 9.42.170.1.
Subnetmask IP address is 255.255.254.0.
Getting adapter location codes.
/pci@800000020000219/ethernet@0 ping successful.
Network booting install adapter.

F F I I IR I I F FHE FE F= R

Figure 9-5 Interactive installios powering up the virtual server and test ping
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After the activation and IP configuration step completes, the window displays
the current LED code of the installation process, as shown in Figure 9-6.
When the process is complete, the last message should indicate that the
Base Operating System (BOS) installation is 100% complete.

Mon Jul 29 11:08:07 2013

----------- /var/log/nimol.1og :---==--=mc-auu-

Mon Jul 29 11:08:21 2013 nimol: installios: led code=0612 :
,info=Accessing remote files; unconfiguring network boot device.

----------- /var/log/nimol.log :==----mc-eeu-oon

Mon Jul 29 11:20:31 2013 nimol: installios: led code=0c56 :
,info=Running user-defined customization.

Mon Jul 29 11:08:07 2013

----------- /var/log/nimol.log :--===--=---cuuv
2013-07-29T11:20:33.193670-04:00 ioserver nimol: ,info=BOS install 100%
complete

Figure 9-6 Real-time display of installation log

installios tip: If the installios command ends early or does not complete,
run the installios -u command to completely unconfigure and clean up the
previous attempt.

9.3.2 CLI installation

A single command can be used with the same parameters that were entered, as
shown in Figure 9-7.

USERID@itsoFSM1:~>installios -s Server-7954-24X-SN1077E3B -S 255.255.254.0
-p itsoVIOS6A -r DefaultProfile -i 9.42.171.85 -d
/home/USERID/dvdimage.vl.iso -g 9.3.170.1 -P auto -D auto -A ethl -Z

Retrieving information for available network adapters
This will take several minutes...

Figure 9-7 Installios CLI command install
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The steps are similar to the previous method; however, the selection of a network
adapter on the virtual server is not required. The process configures each
available adapter in turn and performs a test ping to the FSM until one is found
that works.

When a working adapter is found, the installation proceeds and the output to the
window is identical to the interactive method.

9.4 Network Installation Management method

The Network Installation Management (NIM) method is used most often in a
Power Systems environment. You can use NIM to install your servers and back
up, restore, and upgrade software, and to perform maintenance tasks.

For more information about NIM, see NIM from A to Z in AIX 5L, SG24-7296,
which is available at this website:
http://www.redbooks.ibm.com/abstracts/sg247296.html

To perform a NIM installation, complete the following steps:

1. Setup a Domain Name Server (DNS) or include the machine you are about to
install in the /etc/hosts file of your AIX NIM server.

2. Create the machine in the NIM environment by running the following
command:

smit nim_mkmac

3. In the next window, enter a machine name and the type of network
connectivity you are using. The system populates the remaining fields and
opens the window that is shown in Figure 9-8 on page 447.
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Define a Machine

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

[ToP]
* NIM Machine Name
* Machine Type
* Hardware Platform Type
Kernel to use for Network Boot
Communication Protocol used by client
Primary Network Install Interface
*  Cable Type
Network Speed Setting
Network Duplex Setting
NIM Network
Network Type
Ethernet Type
Subnetmask
Default Gateway Used by Machine
Default Gateway Used by Master
Host Name
Network Adapter Hardware Address
Network Adapter Logical Device Name
IPL ROM Emulation Device
CPU Id
Machine Group

* %k Ok F F %

Managing System Information
WPAR Options
Managing System
-OR-
LPAR Options
Identity
Management Source

[MORE...1]

Fl=Help F2=Refresh F3=Cancel
F5=Reset F6=Command F7=Edit
F9=Shell F10=Exit Enter=Do

[Entry Fields]

[7954ATXtest]
[standalone]

[chrp]
[64]
(1

bnc

(]
(1

[ent-Networkl]

ent

Standard

(1

[9.27.20.1]
[9.27.20.241.1]
7954AIXtest

(0]
(1
(]
(]
(]

(1

(]
t

F4=List
F8=Image

+ 4+ + o+

+ +

+/

Figure 9-8 Adding a machine to the NIM environment
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4. Inthe window that is shown in Figure 9-8 on page 447, enter the remainder of
the information that is required for the node.

There are many options in this window, but you do not need to set them all to
set up the installation. Most importantly, set the correct gateway for the
machine.

With your machine created in your NIM server, assign to it the resources for
the installation. When you are installing a system from NIM, you must have
other resources defined; that is, at least one spot and one 1pp_source, or one
spot and one mksysh, which feature the following definitions:

— mksysb: This item is a system image backup that can be recovered on the
same or another machine.

— spot: A spot is what your system uses from the NIM at boot time. It
contains all boot elements for the NIM client machine. Spots can be
created from a mksysb or from installation media.

— 1lpp_source: An Tpp_source is the place where the NIM has the packages
for installation. They can be created from installation media and fix packs.

Creating installation resources: The steps for creating the installation
resources are not described here. For more information, see NIM from
Ato Zin AIX 5L, SG24-7296.

The smit fast path for creating resources is nim_mkres.

5. Assign the installation resources to the machine. For this example, we are
performing an RTE installation, so we use spot and 1pp_source for the
installation. Run the following command:

smit nim_mac_res
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6. Select Allocate Network Install Resources, as shown in Figure 9-9. A list of
available machines opens.

Manage Network Install Resource Allocation
Move cursor to desired item and press Enter.
List Allocated Network Install Resources

Allocate Network Install Resources
Deallocate Network Install Resources

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

Figure 9-9 Select Allocate Network Install Resources
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7. Choose the machine you want to install (in this example, we use
7954AIXtest). A list of the available resources to assign to that machine
opens, as shown in Figure 9-10.

Manage Network Install Resource Allocation

MO+ === = e e e +
Target Name
Move cursor to desired item and press Enter.
| |
|  CURsO groups mac_group |
master machines master
STUDENT1 machines standalone
STUDENT2 machines standalone
STUDENT3 machines standalone
|  STUDENT4 machines standalone
|  STUDENT5 machines standalone
STUDENT6 machines standalone
tws01 machines standalone
7954nimtest machines standalone
7954AIXtest machines standalone
|  bolsilludo machines standalone |
|  tricolor machines standalone |
decano machines standalone
Fl=Help F2=Refresh F3=Cancel
F8=Image F10=Exit Enter=Do
F1| /=Find n=Find Next
gy +

Figure 9-10 Machine selection for resource allocation

8. Assign Tpp_source and spot. Press F7 to make multiple selections.
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9. Confirm your resource selections by running the smit nim_mac_res command
and selecting Select List Allocated Network Install Resources, as shown
in Figure 9-11.

Manage Network Install Resource Allocation
Move cursor to desired item and press Enter.
List Allocated Network Install Resources

Allocate Network Install Resources
Deallocate Network Install Resources

| Available Network Install Resources |
Move cursor to desired item and press F7.
ONE OR MORE items can be selected.

Press Enter AFTER making all selections.

| > LPP_AIX61 TLO4 SPO1_REL0944 BOS 1pp_source |

| > SPOT_AIX61 TLO4 SPO1 REL0944 spot |
AIX61_LAST_TL 1pp_source
Fl=Help F2=Refresh F3=Cancel
F7=Select F8=Image F10=Exit
F1| Enter=Do /=Find n=Find Next
L s +

Figure 9-11 Resource selection

10.Confirm your resource selections by running the smit nim_mac_res command
and selecting List Allocated Network Install Resources.

Your machine is now created and your resources are assigned.
11.Start the installation from the NIM by running the smit nim_mac_op command.
12.Select your machine as shown in Figure 9-10 on page 450.
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13.Select the option to perform a BOS installation by selecting bos_inst -
perform a BOS installation, as shown in Figure 9-12.

B i itttk +
| Operation to Perform
Move cursor to desired item and press Enter. Use arrow keys to scroll.
[TOP]
| diag = enable a machine to boot a diagnostic image
| cust = perform software customization |
bos_inst = perform a BOS installation
maint = perform software maintenance
reset = reset an object's NIM state
fix_query = perform queries on installed fixes
| check = check the status of a NIM object
| reboot = reboot specified machines
maint_boot = enable a machine to boot in maintenance mode
showlog = display a Tog in the NIM environment
Tppchk = verify installed filesets
restvg = perform a restvg operation
| [MORE...6] |
| |
Fl=Help F2=Refresh F3=Cancel
F8=Image F10=Exit Enter=Do
/=Find n=Find Next
= i, SO, _ . SR, _ . Sy i +

Figure 9-12 Operation on machine selection
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14.Confirm your machine selection and option selection in the next window and

select other options to further customize your installation, as shown in
Figure 9-13.

Perform a Network Install

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

[Entry Fields]

Target Name 7954AIXtest
Source for BOS Runtime Files rte +
installp Flags [-agX]
Fileset Names 0
Remain NIM client after install? yes +
Initiate Boot Operation on Client? yes T
Set Boot List if Boot not Initiated on Client? no +
Force Unattended Installation Enablement? no +
ACCEPT new license agreements? [yes] +
Fl=Help F2=Refresh F3=Cancel F4=List
F5=Reset F6=Command F7=Edit F8=Image
F9=Shell F10=Exit Enter=Do

Figure 9-13 Base Operating System (BOS) installation options

The selection of options on the NIM machine is complete.
Continue the installation from the SMS menu on the compute node.
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15.Reboot the server and, during reboot, press 1 to access SMS mode, as
shown in Figure 9-14.

IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM

1 = SMS Menu 5 = Default Boot List
8 = Open Firmware Prompt 6 = Stored Boot List
Memory Keyboard Network SCSI Speaker

Figure 9-14 SMS boot options
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16.Select option 1 (SMS Menu) to open the SMS Main Menu, as shown in
Figure 9-15.

Version AF773_033

SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
ain Menu

Select Language

Setup Remote IPL (Initial Program Load)

Change SCSI Settings

Select Console

Select Boot Options

o wnNhN= =

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

Figure 9-15 SMS menu options

17.Select option 2 (Setup Remote IPL (Initial Program Load) from the SMS main
menu.
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18.Select the adapter to use for the installation, as shown in Figure 9-16.

Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

NIC Adapters

Device Location Code Hardware
Address
1. Interpartition Logical LAN U7954.24X.1077E3B-V5-C4-T1 42dbfe361604

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

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

Figure 9-16 NIC adapter selection

19.Select the IP protocol version (ipv4 or ipv6), as shown in Figure 9-17. For our
example, we select ipv4.

Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Select Internet Protocol Version.

1. IPv4 - Address Format 123.231.111.222
2. IPv6 - Address Format 1234:5678:90ab:cdef:1234:5678:90ab:cdef

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

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

Figure 9-17 Internet protocol version selection
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20.Select option 1 (BOOTP) as the network service to use for the installation, as
shown in Figure 9-18.

Version AF773_033

SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
Select Network Service.

1. BOOTP

2. IscCSI

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

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

Figure 9-18 Select a network service

21.Set up your IP address and the IP address of the NIM server for the
installation. To do so, select option 1 (IP Parameters), as shown in
Figure 9-19.

Version AF773_033

SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
Network Parameters

Interpartition Logical LAN: U7954.24X.1077E3B-V5-C4-T1

1. IP Parameters

2. Adapter Configuration

3. Ping Test

4,  Advanced Setup: BOOTP

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

Type menu item number and press Enter or select Navigation key:11

Figure 9-19 Network parameters configuration
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22.Perform system checks; for example, ping or adapter speed, to verify your
selections, as shown in Figure 9-20.

Version AF773_033

SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
IP Parameters

Interpartition Logical LAN: U7954.24X.1077E3B-V5-C4-T1

1. Client IP Address [9.27.20.216]
2. Server IP Address [9.42.241.191]
3. Gateway IP Address [9.27.20.1]

4.  Subnet Mask [255.255.252.0]

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

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

Figure 9-20 IP configuration sample

23.Press M to return to the SMS main menu (see Figure 9-15 on page 455).
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24.Select option 5 (Select boot options) to display the Multiboot screen. Select

option 1 (Select Install/Boot Device), as shown in Figure 9-21.

Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Multiboot

1. Select Install/Boot Device

2. Configure Boot Device Order

3. Multiboot Startup <OFF>

4.  SAN Zoning Support

5. Management Module Boot List Synchronization

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

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

Figure 9-21 Select boot options

25.Select option 6 (Network), as shown in Figure 9-22.

Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Select Device Type

1. Diskette

2. Tape

3. CD/DVD

4. IDE

5. Hard Drive

6. Network

7. List all Devices

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

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

Figure 9-22 Select device type
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After selecting this option, you are prompted again for the network service as
you were in Figure 9-18 on page 457. Make the same selection here, that is,
option 1, (BOOTP).

26.Select the same network adapter that you selected previously, as shown in
Figure 9-23.

Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A1l rights reserved.
Select Device
Device Current Device
Number Position Name
1. 3 Interpartition Logical LAN
( Toc=U7954.24X.1077E3B-V5-C4-T1 )

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

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

Figure 9-23 Network adapter selection
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27.In the Select Task window, select option 2 (Normal Mode Boot), as shown in
Figure 9-24.

SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Select Task

Interpartition Logical LAN
( 1oc=U7954.24X.1077E3B-V5-C4-T1 )

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

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

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

Figure 9-24 Select boot mode

28.Click X to exit SMS.
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29.Respond to the prompt to confirm the exit. In the next window, select Yes.
Your installation displays a window similar to the one that is shown in
Figure 9-25.

chosen-network-type = ethernet,auto,none,auto

server IP = 9.42.241.191

client IP = 9,27.20.216

gateway IP =9.27.20.1

device = /vdevice/1-1an@30000004
MAC address = 42 db fe 36 16 4

loc-code = U7954.24X.1077E3B-V5-C4-T1

BOOTP request retry attempt: 1

TFTP BOOT === == o e m e e e e e e e e -

Server IP.. ... 9.42.241.191

Client IP.u.eeenneennennnnnn.. 9.27.20.216

Gateway IP.....coveirinennnnnn. 9.27.20.1

Subnet Mask..........ocunnn.. 255.255.252.0

(1 ) Filename.....ovvvvuunnnn. /tftpboot/vios2-7954.stglabs.ibm.com
TFTP Retries...c.ceviienenn... 5

Block Size..veveveninnnennn. 512

Figure 9-25 Machine booting from NIM

30.Proceed with the operating system installation as normal.

9.5 Optical media installation

462

Optical media (physical or virtual) is another method for installing system images.
The media device can be a physical drive that is attached to the front USB port of
the Power compute node and assigned to the wanted virtual server or partition.

The physical optical device and physical media can be virtualized by the VIOS
and presented to a virtual server or partition. Images of optical media can be
stored in a VIOS media library that is assigned to the virtual server or partition as
a virtual optical device. All of the supported systems that are listed in 5.1.2,
“Software planning” on page 132 are available through DVD or CD media
installation.
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Note: IBM i installation can be performed from optical media. The IBM i
process is different from what is described here for AIX and Linux. For more
information about IBM i installation, see Chapter 11, “Installing IBM i” on
page 497.

To perform a physical optical media installation, a powered external USB
optical drive is required. Such a drive is not provided as standard with the
chassis or the Power Systems compute node. The optical drive is attached to
the external USB port of the compute node.

9.5.1 Preparing for a physical optical device

With the physical device plugged into the front panel USB port, it must be
assigned to the wanted virtual server or partition.

FSM managed compute node

When you are creating any type of virtual server with the FSM by using the virtual
server wizard, select the PCI-to-PCI bridge device under the Physical 1/0
Adapters option, as shown in Figure 9-26.

Physical I/0 Adapters
Name
Memory Select one or more physical adapters from the list of available physical adapters. Note. Virtual servers th
are assigned physical adapters cannot be relocated.

v
v
v Processor
v
v

Ethernet
Display only adapters that are currently available.
Storage
selection Bus
i Select Location Code B Description B Assigned B d v
irtua
 Storage U7BAE.0D01L.WZS00E4- EN4054 4-port 10Gb Ethernet 7895-22X%- 512
Adapters P1-C18-L1 Adapter SN1O0FS2EAVIOSL
= U7EBAE.001.WZS00E4- FC3172 2-port 8Gb Fibre 7895-22X%- 514
= Phys cal P1-C19-L1 Channel Adapter SN10FS28AVIOS1
/o U7BAE.001.WZS00E4-P1-T2 PCI-E SAS Controller 7895-22X%- 515
SN10F5Z2BAVIOS1
] U7BAE.001L.WZS00E4-P1-T1 PCI-to-PCI bridge 7895-22X%- 517
SN10F5Z2BAVIOS1
U7EAE.001L.WZS00E4- EN4054 4-port 10Gb Ethernet 7895-22X%- 528
P1-Ci18-L2 Adapter SN10F5Z2BAVIOS1

Figure 9-26 Using the FSM virtual server wizard to add the USB port
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When you are using the FSM to modify a virtual server, right-click the virtual
server name, then click System Configuration — Manage Profiles — profile
name — /O, as shown in Figure 9-27 to assign the PCI-to-PCI bridge to the
wanted virtual server. Typically, this device is added as Desired to allow
relocation or removal later from the running virtual server.

General Processors Memory /0 Virtual Adapters Power Controlling Settings

Physical I/0

Detailed below are the physical I/O resources for the host. Select which adapters from the list you would like included in
the profile and then add the adapters to the profile as Desired or Required. Click on 2n adapter to view more detailed
adapter information.

Add as required H Add as desired H Remaove H Properties |

50 5% & 2| | Adions ¥

Select | Location Code £ | Description £ | Added £ |Bus &
D U7BAE.001.WZ500E4-P1-C18-L1 EN4054 4-port 10Gb Ethernet Adapter 512
D U7BAE.001.WZ500E4-F1-C19-L1 FC3172 2-port 8Gb Fibre Channel Adapter 514
D U7BAE.001.WZ500E4-P1-T2 PCI-E SAS Controller 515
U7BAE.001.WZ500E4-P1-T1 PCI-to-PCI bridge 517
D U7BAE.001.WZ500E4-P1-C18-L2 EN4054 4-port 10Gb Ethernet Adapter 528

4 [}

Total: 5, Filtered: 5, Displayed:5, Selected: 1

Cancel

Figure 9-27 Using the FSM to assign the USB port to an existing virtual server profile

HMC managed compute node

When you are creating a partition of any type with the HMC by using the wizard,
select the PCI-to-PClI bridge device under the Physical I/O Adapters option, as
shown in Figure 9-28 on page 465.
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Virtual Adapters

Optional Settings

Profile Summary

| <Back | | Next > |

1/0
Physical I/0

Detailed below are the physical I/0 resources for the managed system. Select which adapters from
the list you would like included in the profile and then add the adapters to the profile as Desired or
Required. Click on an adapter to view more detailed adapter information.

| Add as required || Add as desired || Remove |

| [ [ 5] [2] | — select Action — ~
Select ~ | Location Code ~ | Description ~ Added ~ Bus ~
[l U78AE.001.WZS028Y-P1-Ci8-L1 CNA058 8-port 10Gb Converged Adapter 512
[ | U7BAE.001.WZS028Y-P1-C19-L1 FC3172 2-port 8Gb Fibre Channel Adapter 514
[ | U78AE.001.WZS028Y-P1-T2 PCI-E SAS Controller 515
U78AE.001.WZS028Y-P1-T1 PCI-to-PCI bridge 517
[l U78AE.001.WZS028Y-P1-C18-12 CNA058 8-port 10Gb Converged Adapter 528
i | Total: 5 Filtered: 5

Figure 9-28 Using the HMC partition wizard to add the USB port

When you are using the HMC to modify a partition, click Configuration —

Manage Profiles — profile name — 1/0, as shown in Figure 9-29 to assign the

PClI-to-PCI bridge to the wanted partition. Typically, this device is added as
Desired to allow relocation or removal later.

Physical 1/0

Detailed below are the physical I/0 resources for the managed system. Select which adapters from the
list you would like included in the profile and then add the adapters to the profile as Desired or
Required. Click on an adapter to view more detailed adapter information.

Add as required 'm as desired |—Remom

S |92| | F| | 2] | — select Action — ~
Select ~| Location Code ~ | Description ~ Added ~ Bus ~|
’» ] U78AE.001.WZ7S028Y-P1-C18-L1 CN4058 8-port 10Gb Converged Adapter 512

] U7SAE.001.WZS028Y-P1-C19-11 FC3172 2-port 8Gb Fibre Channel Adapter 514

] U78AE.001.WZ75028Y-P1-T2 PCI-E SAS Controller 515

] U7BAE.001.WZ75028Y-P1-T1 PCI-to-PCI bridge 517

] U78AE.001.WZS028Y-P1-C18-L2 CN4058 8-port 10Gb Converged Adapter 528
\; | | Total: 5 Filtered: 5

Cancel |

Figure 9-29 Using the HMC to assign the USB port to an existing partition profile
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IVM managed compute node

When you are creating an AlX/Linux or IBM i partition with IVM by using the
wizard, select the USB Enhanced Host Controller device under the Physical
Adapters option, as shown in Figure 9-30.

Create Partition: Physical Adapters Step 8 of 10

Physical Adapters

Select any numer of currently unassigned physical adapters. You may select each adapter
individually, or select an entire I/O unit or bus using the selecticn assistant.

Selection assistant:

All - Select | | Deselect

Adapters
Summary Available Physical Adapters
Select | Physical Location Code ~ Description | Bus ID
U7BAE.001.WZS500R2-P1-T1 USB Enhanced Host Controller (3310e000) 517

Figure 9-30 Using the IVM partition wizard to add the USB port to a new partition

When you are using IVM to modify a partition, from the work area, click the
partition name then click Physical Adapters and select the USB Enhanced
Controller, as shown in Figure 9-31.

General Memory Processing Ethernet Storage Optical/Tape Devices Physical Adapters

The =elected rows in the table of physical adapters represent the adapters currently assigned to the partition. All
unzelected rows represent adapters that have not been assigned. You can change the adapter assignments for the
partition by deselecting existing items or selecting items that are not currently assigned.

Selection assistant:

Al - Select | | Deselect

Select | Physical Location Code ~ Description Bus ID
U7BAE.001.WZ500R2-P1-T1 USB Enhanced Host Controller (3310e000) 517

Figure 9-31 Using IVM to assign the USB port to an existing partition configuration
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9.5.2 Preparing for a physical optical device virtualized by the VIOS

The VIOS can virtualize a physical optical device to another virtual server or
partition that it services. The VIOS must own the USB device and a virtual SCSI
connection is required between the VIOS and client virtual server or partition.

Dual VIOS: The VIOS cannot virtualize an optical device to another VIOS
virtual server or partition.

This connection requires a partner pair of virtual SCSI adapters, one for the client
partition and one for the VIOS partition. The virtual SCSI adapters are used to
attach disks to the client virtual server or partition.

The VIOS side of this pair is represented by a vhostx device. The vhost device
points to or is associated with a client virtual server or partition. The association
can be determined by using the Tsmap -all command, as shown in Figure 9-32.
The column that is labeled Client Partition ID displays the virtual server or
partition number.

$ Tsmap -all
SVSA

vhost0

VTD

Physloc Client Partition ID

U7954.24X.06D996A-V1-C11 0x00000002

NO VIRTUAL TARGET DEVICE FOUND

Figure 9-32 Determining the vhost adapter to client virtual server or partition

The DVD drive device name can be determined by using the 1sdev |grep cd
command, as shown in Figure 9-33. The device must be in an Available state to
be used. In this example, the device name is ¢d0 and is in an Available state.

$ 1sdev |grep cd
cd0 Available

Figure 9-33 Using the Isdev command to determine the optical device name and state

The optical device is virtualized to the client virtual server or partition by using the
mkvdev command, as shown in Figure 9-34 on page 468. The virtualized device
is cd0 and the vadapter is vhost0 that is associated with the desired client virtual
server or partition.
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$ mkvdev -vdev cd0 -vadapter vhost0
vtopt0 Available

Figure 9-34 Using the VIOS command line to virtualize the optical device

After the mkvdev command completes, it can be verified by using the 1smap -all
command, as shown in Figure 9-35.

$ 1smap -all
SVSA

V1D

Status

LUN

Backing device
Physloc
Mirrored

Physloc Client Partition ID

U7895.42X.1047BEB-V1-C5 0x00000002
vtopt0
Available
0x8100000000000000
cd0
U78A5.001.WIHB1D3-P1-T1-L1-12-L3
N/A

Figure 9-35 Using the VIOS Ismap command to verify the optical device assignment

The output of the command indicates that a virtual target device, vtopt0, was
created with a backing device of cd0 and assigned to client partition ID 2.

9.5.3 Using a VIOS media repository

468 IBM Flex

The procedure for using the VIOS media repository is much the same as
virtualizing a physical device through the VIOS to the client virtual server or
partition. An ISO image file is used as the backing device instead of a physical
device, such as, cd0.

The following overall steps are completed to use a VIOS media repository:

1. “Creating the media repository” on page 469.
2. “Loading the media repository” on page 470.
3. “Creating the virtual target device and assigning the media” on page 470.

The FSM, HMC, and IVM all have GUI methods for performing these steps. The
VIOS also has commands that are used to create and populate the media
repository. The following example uses the CLI method from the VIOS.
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Table 9-3 lists the commands that are used in this section.

Table 9-3 Commands to create and work with a VIOS media repository

Command Function

1srep List media repositories and image associations

mkrep Create a media repository

mkvopt Import and ISO image into the media repository

mkvdev -fb0 Create a file back virtual target device

loadopt Associate an ISO image with a virtual target device
unloadopt Unload the 1ISO image with a virtual target device

1smap -all List virtual device mapping to a virtual server or partition

Creating the media repository

The media repository requires a VIOS storage pool. The storage pool that is
used can be the default rootvg storage pool or another pool can be created.
Another storage pool requires another physical volume.

A best practice is to have other volumes for creating more storage pools. In this
simplified example, we create the media library or repository in rootvg.

The 1srep command is used to determine whether a media repository exists, as
shown in Figure 9-36. Only one media repository can exist on a VIOS.

$ 1srep
The DVD repository has not been created yet

Figure 9-36 Checking the VIOS for an existing media repository

Use the VIOS mkrep command to create a media repository. Figure 9-37 on
page 470 shows the mkrep command that is used to create a 10 GB repository in
the storage pool rootvg. The size parameter value assumes a value that is
available in the storage pool. The 1srep command is used again to verify the new
repository.
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$ mkrep -sp rootvg -size 10G
Virtual Media Repository Created
Repository created within "VMLibrary" logical volume

$ lsrep
Size(mb) Free(mb) Parent Pool Parent Size Parent Free
10198 10198 rootvg 40896 627

Figure 9-37 Creating a media repository

Loading the media repository

To import an ISO image into the media repository that was transferred to the VI0S
/home/padmin directory, use the mkvopt command, as shown in Figure 9-38. The
-name parameter specifies the wanted name in the media repository. The -file
parameter specifies the original file name in /home/padmin. The 1srep command
is used again to verify the addition to the media repository.

$ mkvopt -name AIX7TL1SP1 -file AIX71TL1SPOl.iso
$ Tsrep
Size(mb) Free(mb) Parent Pool Parent Size Parent Free
10198 6905 rootvg 40896 6272
Name File Size Optical Access
AIX7TL1SP1 3293 None ro

Figure 9-38 Adding an ISO image to the media repository

After the addition to the media repository is verified, the original file can be
deleted from /home/padmin, if necessary.

Creating the virtual target device and assigning the media

A client/server virtual SCSI adapter pair is required as it is in the method of using
the VIOS to virtualize a physical optical device to a client virtual server or
partition. For more information, see 9.5.2, “Preparing for a physical optical device
virtualized by the VIOS” on page 467.

The mkvdev command with the -fb0 flag is used to create a file-backed optical
virtual target device. This device is assigned to a vhost that is associated with
the wanted virtual or partition.

Figure 9-39 on page 471 shows the mkvdev command that is used to create
virtual target devices that are assigned to partition 2 because of the vhost0 that
is associated with that partition. The 1smapp -all command shows vtoptO0 is
assigned to virtual server or partition 2, but the backing device is still blank.
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$ mkvdev -fbo -vadapter vhost0
vtopt0 Available

$ 1smap -all

SVSA PhysToc Client Partition ID
vhost0 U7954.24X.1047BEB-V1-C5 0x00000002

VTD vtopt0

Status Available

LUN 0x8100000000000000

Backing device

Physloc

Mirrored N/A

Figure 9-39 Using the mkvdev command to create a vtopt virtual target device

The Toadopt command is used to assign the backing file to the virtual target
device or virtual optical device. Figure 9-40 shows the Toadopt command that is
used to associate vtopt0 with the ISO image AIX7TL1SP1. The Tsmap -all
command is used to verify the assignment.

$ loadopt -disk AIX7TL1SP1 -vtd vtopt0

$ 1smap -all

SVSA PhysToc Client Partition ID
vhost0 U7954.24X.1047BEB-V1-C5 0x00000002

VTD vtopt0

Status Available

LUN 0x8100000000000000

Backing device /var/vio/VMLibrary/AIX7TL1SP1

Physloc

Mirrored N/A

Figure 9-40 Using the loadopt command to associate a backing file with a virtual target device

The ISO image is now associated with a virtual optical device that is assigned to
a virtual server or partition.

The unloadopt command can be used to unload or switch the ISO image on the
virtual target device. Figure 9-41 on page 472 shows the 1srep command that is
used to review the current image name to the virtual target device name. The
unloadopt command is then used to remove the association. Finally, the 1srep
command is used again to verify the change.
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$ Tsrep
Size(mb) Free(mb) Parent Pool
10198 6905 rootvg

Name

AIX7TL1SP1

$ unloadopt -vtd vtoptO

$ 1srep

Size(mb) Free(mb) Parent Pool
10198 6905 rootvg

Name
AIX7TL1SP1

Parent Size Parent Free

40896 6272
File Size Optical Access
3293 vtopt0 ro

Parent Size Parent Free

40896 6272
File Size Optical Access
3293 None ro

Figure 9-41 Using the unloadopt command to unload an ISO image file from a virtual target device

9.5.4 Using the optical device as an installation source

When a physical or virtual optical device is ready to install a virtual server or
partition, complete the following steps to perform an optical media installation:

1. If a physical device is used, ensure that the external USB optical drive is
attached to the USB port of the Power Systems compute node and powered
on, or create the appropriate virtual optical device.

2. Insert the installation media into the optical drive, or associate a media
repository image with a file-backed virtual target device.
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3. Reboot or power on the server, virtual server, or partition and press 1 when
prompted to access SMS mode, as shown in Figure 9-42.
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Figure 9-42 SMS menu

The window that is shown
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Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Main Menu

1. Select Language

2. Setup Remote IPL (Initial Program Load)
3. Change SCSI Settings

4. Select Console

5. Select Boot Options

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

Figure 9-43 SMS main menu options

4. Select option 5 (Select Boot Options) to display the multiboot options. The
window that is shown in Figure 9-44 opens.

Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Multiboot

1. Select Install/Boot Device

2. Configure Boot Device Order

3.  Multiboot Startup <OFF>

4.  SAN Zoning Support

5. Management Module Boot List Synchronization

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

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

Figure 9-44 Multiboot options menu
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5. Select option 1 (Select Install/Boot Device). The window that is shown in
Figure 9-45 opens.

Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Select Device Type

1. Diskette

2. Tape

3. CD/DVD

4, IDE

5. Hard Drive

6. Network

7. List all Devices

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

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

Figure 9-45 Boot device options
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6. Select the device type, in this case, option 3 (CD/DVD). The window that is
shown in Figure 9-46 opens.

Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
Select Media Type
SCSI

SSA

SAN

SAS

SATA

USB

IDE

ISA

List A1l Devices

O 00Nl B WN

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

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

Figure 9-46 Device type selection
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7. Select option 6 (USB) as the media type. The window that is shown in
Figure 9-47 opens and shows the list of available USB optical drives. In our
example, a virtual optical drive is shown as item 1. What you see depends on
the drive that you connected.

Version AF773_033

SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
Select Media Adapter

1. U7954.24X.1077E3B-V6-C2-T1  /vdevice/v-scsi@30000002
2. List all devices

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

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

Figure 9-47 Select media adapter

8. Select your optical drive. The window that is shown in Figure 9-48 on
page 478 opens.
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SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Select Task

Interpartition Logical LAN
( Toc=U7954.24X.1077E3B-V6-C4-T1 )

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

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

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

Figure 9-48 Media selection

9. When you select your optical drive, you have three options. Select option 2
(Normal Mode boot), then select option 1 (Yes) in the next window. The
boot process for your CD displays and you can continue with the operating
system installation process as normal.

9.6 TFTP network installation for Linux

We can use the standard tools of any Linux distribution to manage a network
installation. This method is useful when an optical drive is not available or if a
NIM server is not installed and configured. Any Linux x86-based computer can
be used as the TFTP server and virtually any Linux distribution can be easily
configured to perform this task. In this section, we describe how to implement this
function.

First, you must set up the following standard Linux services on the installation
server:

» tftpd
» dhcpd (used only to allow netboot using bootpd to a specific MAC address)
» NFS server
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This section includes the following topics:

» 9.6.1, “SUSE Linux Enterprise Server 11”
» 9.6.2, “Red Hat Enterprise Linux 6” on page 485

9.6.1 SUSE Linux Enterprise Server 11

Complete the following steps when you are using SLES 11:

1. Obtain the distribution ISO file and copy it to a work directory of the
installation server. We configure a Network File System (NFS) server (this
server can be the installation server or another server) and mount this shared
directory from the target virtual server to unload the software.

2. On the installation server, install the tftp and the dhcpd server packages (we
use dhcpd only to run bootp for a specific MAC address).

3. Copy in the tftpboot directory (the default for SUSE Linux Enterprise Server
11 is /tftpboot), the netboot image, and the yaboot executable file from the
DVD directory, slesll/suseboot. The following files are used:

— The netboot image is named inst64.
— The yaboot executable file is named yaboot. ibm.

4. Boot the target virtual server and access SMS (see Figure 9-49) to retrieve
the MAC address of the Ethernet interface to use for the installation.

Version AF773_033

SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
ain Menu

Select Language

Setup Remote IPL (Initial Program Load)

Change SCSI Settings

Select Console

Select Boot Options

o= =<

Type menu item number and press Enter or select Navigation key:2

Figure 9-49 Setup remote IPL selection
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The MAC address that is shown in Figure 9-50 is the Hardware Address.

Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

NIC Adapters

Device Location Code Hardware
Address
1. Interpartition Logical LAN U7954.24X.1077E3B-V4-C4-T1  XXXXXXXXXXXX

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

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

Figure 9-50 MAC address

5. On the installation server, configure the dhcpd. conf file and, assuming it is
also the NFS server, the /etc/exports file. The dhcpd. conf file is shown in
Figure 9-51 on page 481, where we must replace XX.XX.XX.XX.XX.XX and the
network parameters with our MAC and IP addresses.
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always-reply-rfcl048 true;
allow bootp;

deny unknown-clients;

not authoritative;
default-Tease-time 600;
max-lease-time 7200;
ddns-update-style none;

subnet 10.1.0.0 netmask 255.255.0.0 {
host slesll {

fixed-address 10.1.2.90;

hardware ethernet XX:XX:XX:XX:XX:XX;
next-server 10.1.2.56;

filename "yaboot.ibm";

}

}

Figure 9-51 The dhcpd.conf file for SUSE Linux Enterprise Server 11

6. Create a file in /tftpboot named yaboot.conf-xx.xx.xx.xx.xx.xx (where
XX XX . XX.XX.XX. XX is our MAC address), as shown in Figure 9-52.
Figure 9-52 also shows an example of this file that is configured to start the
installer and access the DVD ISO image by using NFS.

default=slesll
timeout=100
image[64bit]=inst64.slesll
label=slesll
append="quiet usevnc=1 vncpassword=passwOrd
install=nfs://10.1.2.51/temp/sles11"

Figure 9-52  yaboot.conf-xx.xx.XX.XX.XX.XX

7. Figure 9-53 shows an example of the /etc/exports file with the exported
directory that contains the image of the SUSE Linux Enterprise
Server 11 DVD.

/datil/slesll/ *(rw,insecure,no_root_squash)

Figure 9-563 Exports NFS server configuration sample

8. On the installation server or virtual server, start the dhcpd and nfsd services.
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9. On the target virtual server, start netboot, as shown in the Figure 9-54.

Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Main Menu

1. Select Language

2. Setup Remote IPL (Initial Program Load)
3. Change SCSI Settings

4, Select Console

5. Select Boot Options

Type menu item number and press Enter or select Navigation key:5

Figure 9-54 Select boot options

10.Select option 5 (Select Boot Options). The window that is shown in
Figure 9-55 opens.

Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Multiboot

1. Select Install/Boot Device

2. Configure Boot Device Order

3.  Multiboot Startup <OFF>

4,  SAN Zoning Support

5. Management Module Boot List Synchronization

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

Type menu item number and press Enter or select Navigation key:1

Figure 9-55 Select Install/Boot Device
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11.Select option 1 (Select Install/Boot Device). The window that is shown in
Figure 9-56 opens.

Version AF773_033
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Select Device Type

1. Diskette

2. Tape

3. CD/DVD

4, IDE

5. Hard Drive

6. Network

7. List all Devices

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

Type menu item number and press Enter or select Navigation key:6

Figure 9-56 Select a network as the installation device
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12.Select option 6 (Network) as the boot device. The window that is shown in
Figure 9-57 opens.

Version AF773_033

SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
Select Network Service.

1. BOOTP

2. IscSI

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

Type menu item number and press Enter or select Navigation key:1

Figure 9-57 Select BOOTP as the boot protocol

13.Select option 1 (BOOTP), as shown in Figure 9-57.

14.Select the network adapter and the normal mode boot. The installation starts
loading the yaboot.ibm boot loader through the network, as shown
in Figure 9-58 on page 485.
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IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
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IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM
IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM IBM

TFTP BOOT === === mmmmm o e e e e e e e e e oo
Server IP. . ieiiiiieiinnennnnns 192.168.20.11

Client IP.uuieeeiinnnnnnnnnnn 192.168.20.12

Subnet Mask......coevvvnninnnn 255.255.255.0

(1 ) Filename................. yaboot.ibm

TFTP Retries..ieeeeeneenennnns 5

Block Siz€..vveiieennnnnannns 512

FINAL PACKET COUNT = 407
FINAL FILE SIZE = 208348 BYTES

Figure 9-58 Netbooting the boot loader

For more information about the installation, see 12.3, “Installing SUSE Linux
Enterprise Server” on page 592.

9.6.2 Red Hat Enterprise Linux 6

For Red Hat Enterprise Linux 6, we follow a procedure similar to the one that is
described in “SUSE Linux Enterprise Server 11” on page 479. The following
description shows the differences between the two procedures.

Complete the following steps:

1.

Obtain the ISO file of Red Hat Enterprise Linux 6 and copy it to an accessible
directory of the installation server.

On the installation server, install the tftp and the dhcpd server packages (we
use dhcpd to run bootp on a specific MAC address).

Copy the yaboot executable file from the DVD directory ppc/chrp to the
tftpboot directory on the installation server (/var/1ib/tftpboot/).
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Tip: The yaboot executable file is named yaboot. We can rename it; for
example, yaboot.rh6x, to avoid conflicts in the tftpboot directory.

4. The netboot image is larger than 65,500 512 bytes blocks and cannot be
used because a limitation of tftpd. We must boot the vm1inuz kernel and use
the ramdisk image. Copy the two files from the ppc/ppc64 directory of the
DVD to the tftpboot directory of the installation server.

5. On the installation server, create a directory named tftpboot/etc, and create
a file named 00-XX-XX-XX-XX-XX-XX, replacing all characters except the 00
with the target virtual server MAC address, as shown in Figure 9-59.

default=rh61
timeout=100
image=vmlinuz
initrd=ramdisk.image.gz
label=rh6l

Figure 9-59 00-XX-XX-XX-XX-XX-XX file

6. The dhcpd. conf file is shown in Figure 9-60 and it is similar to the SLES
version. Change the network addresses, MAC address, and the IP
configuration to your environment settings.

allow bootp;

deny unknown-clients;
not authoritative;
default-lease-time 600;
max-lease-time 7200;
ddns-update-style none;

subnet 192.168.20.0 netmask 255.255.255.0 {
host rh6l-vsl {

fixed-address 192.168.20.12;

hardware ethernet XX:XX:XX:XX:XX:XX;
next-server 192.168.20.11;

filename "yaboot.rh6";

}

}

Figure 9-60 The dhcpd.conf file for Red Hat Enterprise Linux 6
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9.7 Cloning methods

Two cloning methods are available for an AIX installation. The most common
method of cloning is to create a mksysb image on one machine and restore it in
the cloned machine. This method clones all of your operating system (rootvg)
but no non-rootvg vg operating systems or file systems. This method is a fast
way of cloning your AlX installation, and it can be performed by using tape
devices, DVD media, or a NIM installation.

Ensure that the IP address is not cloned in this process. If you are using NIM to
restore the mksysb, the IP address that is given to the client during the network
boot overrides the IP address on the interface that is used by NIM.

It is also important to determine whether all device drivers that are needed to
support the hardware on the target system are in the mksysb. This task can be
accomplished by installing the necessary device drivers in the image before the
mksysb is created, or, when you are using NIM to restore the mksysb, ensure that
an 1pp_source is specified that contains the needed drivers.

You can also use the ALT_DISK_INSTALL method, but this method works only if
you have SAN disks attached or removable disks that can be attached to the new
server. You can use the ALT_DISK_INSTALL method to create a full copy of your
system rootvg. You can then remove that disk from the server and assign it to
another server. When you start your system, your system is cloned.

For more information, see the following Information Center resources:

» Cloning the rootvg to an alternative disk with NIM:

http://pic.dhe.ibm.com/infocenter/aix/v7rl/topic/com.ibm.aix.install
/doc/insgdrf/basic_install_altdisk clone.htm

» Installing a partition by using alternative disk installation:

http://pic.dhe.ibm.com/infocenter/aix/v7rl/topic/com.ibm.aix.install
/doc/insgdrf/scenario_altdisk install.htm

» Running alternative disk installation by using SMIT:
http://pic.dhe.ibm.com/infocenter/aix/v7rl/topic/com.ibm.aix.install
/doc/insgdrf/alt_disk_install_using_smit.htm

For more information about the alt_disk_copy, alt_disk_mksysb, and

alt_rootvg_op commands, see the AlX Information Center at this website:

http://publibl6.boulder.ibm.com/pseries
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10

Installing VIOS and AIX

In this chapter, we describe how to install VIOS and AlX on the IBM Flex System
p270 Compute Node.

This chapter includes the following topics:

» 10.1, “Installing VIOS” on page 490
» 10.2, “Installing AIX” on page 491

© Copyright IBM Corp. 2013. All rights reserved. 489



10.1 Installing VIOS

The installation of the Virtual 1/0 Server (VIOS) is identical to the AIX process.
The following methods are available to install the VIOS on a Power Systems
compute node; however, not all methods are available for each of the three
management platforms:

» Install by using the installios command.

This method is available with FSM and HMC only. Follow the instructions in
9.3, “Installios installation of the VIOS” on page 440.

» Use NIM to install VIOS from the system image that was created by using the
mksysb command.

This method is supported by FSM, HMC, and IVM. Complete the following
steps to install VIOS:

a. The first part of the process, setting up the environment for installation, is
described in 9.4, “Network Installation Management method” on page 446.
A machine resource is created with the VIOS name, IP address, and so
on. Installation resources of a mksyb and corresponding SPOT are also
required.

b. The NIM BOS installation options are configured for the VIOS machine
resource by using the proper VIOS mksysb and SPOT resources.

c. The virtual server or logical partition (LPAR) is started and System
Management Services (SMS) is accessed to configure the TCP/IP
parameters for the VIOS and NIM server.

d. The installation boot order is set for the network device, as described in
Step 3 of 9.4, “Network Installation Management method” on page 446.

e. After you exit to normal boot, a window opens that shows the network
parameters for BOOTP, as shown in Figure 9-25 on page 462.

f. The VIOS installation windows are presented after the BOOTP process.
The selection options are identical to the AlX installation that is described
in 10.2, “Installing AlIX” on page 491.

» Install by using optical media.

This method is supported by FSM, HMC, and IVM. Complete the following
steps to install VIOS:

a. Follow the setup procedure that is described in 9.5, “Optical media
installation” on page 462.

b. When the VIOS installation windows are presented, the selection options
are the same as the NIM installation of the VIOS.
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10.2 Installing AIX

The following methods are available to install AIX on your Power Systems
compute node:

>

>

»

»

NIM installation with Tpp_source installation
NIM installation with mksysb
Optical media installation

VIOS media library installation and a virtual optical device with an AIX
installation media ISO images as a backing device

To install AIX by using the NIM Tpp_source or mksysb method, complete the
following steps:

1.

The first part of the process, setting up the environment for installation, is
described in 9.4, “Network Installation Management method” on page 446. A
machine resource is created with the AIX name, IP address, and so on.
Installation resources of a 1pp_source or mksyb and corresponding SPOT are
also required.

The NIM Base Operating System (BOS) installation options are configured for
the AIX machine resource by using the proper AIX Tpp_source or mksysb and
SPOT resources.

The virtual server or LPAR is started and the SMS is accessed to configure
the TCP/IP parameters for the AIX and NIM server.

The installation boot order is set for the network device that was defined in
step 3.

After you exit to normal boot, a window opens that shows the network
parameters for BOOTP, as shown in Figure 9-25 on page 462.
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6. A window opens that shows the AlX kernel loading. You are prompted to
select the installation language (English, by default), as shown in Figure 10-1.

>>> 1 Type 1 and press Enter to have English during install.

88 Help ?

>>> Choice [1]:

Figure 10-1 Installation language selection

7. After the language is selected, the installation options are displayed, as
shown in Figure 10-2.

Welcome to Base Operating System
Installation and Maintenance

Type the number of your choice and press Enter. Choice is indicated by >>>.
>>> 1 Start Install Now with Default Settings

2 Change/Show Installation Settings and Install

3 Start Maintenance Mode for System Recovery

4 Configure Network Disks (iSCSI)

5 Select Storage Adapters

88 Help ?
99 Previous Menu

>>> Choice [1]:

Figure 10-2 Installation options
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You can install the operating system by using one of the following options:

— Option 1 (Start Install Now with Default Settings) begins the installation by
using the default options.

— Option 2 (Change/Show Installation Settings and Install) displays several
options, as shown in Figure 10-3.

Installation and Settings

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

1 System Settings:
Method of Installation............. New and Complete Overwrite
Disk Where You Want to Install..... hdisk0

2 Primary Language Environment Settings (AFTER Install):

Cultural Convention................ English (United States)
LANgUAGE. v vttt iieeineenneennnns English (United States)
Keyboard....oovveiiiniiinnnnnnnn. English (United States)
Keyboard Type...ovviiiieinennnnnn. Default
3 Security Model......coviiivienninnnn. Default
4 More Options (Software install options)
5 Select Edition.....ccovvvveiiininnnn. express
>>> (0 Install with the settings Tisted above.
B o o R o e e e e o
88 Help ? WARNING: Base Operating System Installation will

|

99 Previous Menu | destroy or impair recovery of ALL data on the
| destination disk hdiskO.

>>> Choice [0]:

Figure 10-3 Installation settings

In this window, the following settings are available. After you change and
confirm your selections, enter 0 and press Enter to begin the installation:

— Option 1 (Systems Settings) refers to the installation method and
destination disk. The following supported methods for AlX installation are
available:

* New and Complete Overwrite: Use this method when you are installing
a new system or reinstalling one that must be erased.

¢ Migration installation: Use this method when you are upgrading an
older version of AIX (AIX 5L V5.3 or AIX V6.1) to a newer version, such
as, AIX V7.1. This option retains all of your configuration settings. The
tmp directory is erased during installation.
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* Preservation installation: This method is similar to the New and
Complete Overwrite option, except that it retains only the /home
directory and other user files. This option overwrites the file systems.

— Option 2 (Primary Language Environment Settings [AFTER Install]): After
you select the correct type of installation, choose the language for the
installation, a keyboard, and cultural convention.

— Option 3 (Security model): You can use this option to enable the trusted
computer database and other security options, as shown in Figure 10-4.

Security Models

Type the number of your choice and press Enter.

1, Trusted AlX. e eeeeneenininereeennensonsoeenssasannsns no
2. Other Security Options (Trusted AIX and Standard)

Security options vary based on choices.

LSPP, SbhD, CAP/CCEVAL, TCB

>>> () Continue to more software options.

88 Help ?
99 Previous Menu

>>> Choice [0]:

Figure 10-4 Security options selection

— Option 4 (More Options [Software Install options]): You can use this option
to choose whether to install graphics software, such as, X Window
System, to select the file system type jfs or jfs2, and to enable system
backups at any time, as shown in Figure 10-5 on page 495.
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Install Options

1. Graphics SOftWare. ..uee i it it iirierensrenneenssnssnsensonsanss yes
2. System Management Client Software.......ccoeeuiiiiniiiinnninnnnns yes
3. Create JFS2 File SystemS. et ininieeeeeeeeeeeeenenenenenennns yes
4., Enable System Backups to install any system........ceevieveennenns yes

(Installs all devices)

>>> 5, Install More Software
0 Install with the settings listed above.

88 Help ?
99 Previous Menu

>>> Choice [5]:

Figure 10-5 Install Options window

8. After you complete your options selection, you are prompted to confirm your
choices, as shown in Figure 10-6.

Overwrite Installation Summary

Disks: hdisk0

Cultural Convention: en_US

Language: en_US

Keyboard: en_US

JFS2 File Systems Created: yes

Graphics Software: yes

System Management Client Software: yes

Enable System Backups to install any system: yes
Selected Edition: express

Optional Software being installed:

>>> 1 Continue with Install

88 Help ? | WARNING: Base Operating System Installation will
99 Previous Menu | destroy or impair recovery of ALL data on the
| destination disk hdisko.

>>> Choice [1]:

Figure 10-6 Installation summary
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9. To proceed, click option 1 (Continue with Install). The packages are shown
as they are installed.
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11

Installing IBM i

This chapter describes the installation of the IBM i operating system on the p270
Compute Node by using virtual media (IBM i 7R1 TR®6 is used). For more
information about full operating system support, see 5.1.2, “Software planning”
on page 132.

This chapter includes the following topics:

11.1, “Planning the installation” on page 498

11.2, “Creating an IBM i client virtual server” on page 501

11.3, “Configuring an IBM i console connection” on page 512
11.4, “Installing the IBM i operating system” on page 513

11.5, “Installing Licensed Programs” on page 528

11.6, “IPL and Initialize System” on page 536

11.7, “Installing Program Temporary Fix packages” on page 537
11.8, “Installing software license keys” on page 545

11.9, “Basic TCP/IP configuration” on page 547

VVyVYVYVYVYVYYVYY
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11.1 Planning the installation

Because an IBM Flex System Enterprise Chassis by default is not shipped with
any optical devices, we describe the installation via virtual media that is imported
to a VIOS virtual media library. The client partition can use this for installation
purposes so that no other equipment is required. We also assume that there is a
compatible storage device serving disk to the VIOS partitions, which can then be
virtualized to the client partition.

11.1.1 Concepts of virtualized 1/O for IBM i

IBM i that is running on Power Systems compute nodes has a prerequisite that all
of its I/O is virtualized, so IBM i must be installed as a client partition of one or
more VIOS host partitions. This means that a VIOS host has ownership of 1/0
adapters, which can provide TCP traffic and Fibre Channel traffic because no
hardware can be dedicated to an IBM i operating system partition. For more
information about supported I/O adapter options, see 4.9, “I/O adapters” on
page 102.

IBM i workloads are not necessarily different from AlX in their 1/O profile, but
often do have a higher throughput requirement (which is measured as 1/0
operations per second, or IOPS) and is more sensitive to changes in response
times.

For more information about performance considerations when you are sizing
your client partition’s 1/O, see the Performance Capabilities Reference that is
available at this website:

http://ibm.com/systems/power/software/i/management/performance/resource
s.html

For more information about virtualizing 1/O for IBM i, see IBM PowerVM
Virtualization Managing and Monitoring, SG24-7590, which is available at this
website:

http://www.redbooks.ibm.com/abstracts/sg247590.html
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11.1.2 Client storage

Since IBM i 6.1.1, the VSCSI client driver can support multipath through two or
more VIOS partitions to a single set of logical unit numbers (LUNs) (up to a
maximum of eight host VIOS partitions). Normally, a dual-VIOS host environment
is set up with the IBM i LPAR as a client of both VIOS partitions. This
configuration allows resiliency of the client LPAR should a VIOS host partition fail
or need to be brought down for service. Figure 11-1 shows storage that is
addressed by using a basic dual-VIOS that is hosting an IBM i client partition.

( o & 2 @ R

VIOS1 IBM i client Ipar VIOS2

multipathing | multipathing |

Disk Driver I Disk Driver Disk Driver

L

<
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Initiator
Initiator
VSCSI
Target
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"~ vscsi
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[

..—""'H
el

Figure 11-1 Overview of Storage virtualization for IBM i client LPARs

With Power Systems compute nodes, IBM i partitions do not have direct access
to any physical I/0 hardware on the node, in the chassis or outside the chassis.
This lack of direct access has the following implications:
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» Disk storage is provided by attaching LUNs on a Fibre Channel storage area
network (SAN) to VIOS, then directly virtualizing them to IBM i by using the
Flex System Manager (FSM) interface.

» Optical media access for IBM i installation is provided by using an external
USB DVD or through the VIOS supplied virtual media library.

» N-port ID Virtualization (NPIV) attached storage, including tape media
libraries, can be used for Save and restore with a Fibre Channel-attached
tape library.

There is a limit of 64 unique LUNs per NPIV port before IBM i release 7.1 TR6.
With i 7.1 TR, the limit is 128. 64 client partitions can share a single NPIV port.
Because you have only an 8 Gb or 16 Gb physical port for the NPIV adapter,
performance problems occur if too many clients attempt to use the NPIV adapter
at the same time (with SVC/V7000, this might include multiple paths to the same
LUN). For that reason, we say that you can have 128 unique LUN paths under a
single client adapter. This same limit is applied to tape devices that are
configured via NPIV. Every control path tape drive has two LUNs and every
non-control path tape drive has one LUN that applies to this calculation.

This LUN limit applies only to IBM i clients because the limitation is enforced by
the IBM i Licensed Internal Code. The limitation of 64 partitions that share a
single FC port is enforced by the HMC/VIOS, so that applies to any type of client
partition.
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11.2 Creating an IBM i client virtual server

To create the IBM i client virtual server, complete the following steps:

1. Create the IBM i client virtual server definition. On the FSM GUI under the
Manage Power System Resources tab, right-click the host server on which
you want to create the client and select System Configuration — Create
Virtual Server, as shown in Figure 11-2. The Create Virtual Server wizard
starts.

Power Systems Resources

B = Hosts
E Server-7054-24X-SN107782
& Wirtual Servers
L._j Dperating Systems
[E Power Units

< i r

f 1 1
| Performance Summary | | | Actions ¥ | | Search the table... Search
Select | Name 4 | Access # | State A | Detsiled ... # | Referance... &
J| I Server-7354-24X-5N10778.. e e » None
Topology Perspedives .3
Creatz Group
IBM FSW Explores
Remove...
Add 1o k
Automaticn b
Capacity on Demand {Col
Hardwase Infermation 4 o e
Configuration Plans
Inventany 3
Phecatie b Configurofion Tomplotes
Create Virusl Senves
Fower On/OR 4
‘Current Configuration
Relssse Mansgemant 3
| it Hi
b b Dealoyment Histary
. Edit Host
™ 3 Mensge Sysiem Flans
Systern Statis snd Health 3
N System Profile
- Beni d 5
4| 1 it ot Server to Storage Mapping View
M4page1ofl kb 1 Salg| _ Froperties View Workdoed Management Groups

Figure 11-2 Creating a Virtual Server
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2. In the Name panel of the wizard, assign your partition a name, a partition ID,
and choose any options that are applicable to your requirements. Ensure that
the Environment drop-down menu is changed to IBM i, as shown in
Figure 11-3. After all of the required options are selected, click Next.

Name
= Name

This wizard helps you create and assign resources to = virtual server.

Host name: Server-7954-24X-5N107782B
*Virtual server name:

ibm_i_v7ritrs

Virtual server ID:

55

Environment:

IBMi

D Suspend capable L Remote Restart capable || IBM i restricted I/O mode

I: Assign all rescurces to this virtuzal server

< Back Next = Finish Cancel

Figure 11-3 Creating a Virtual Server: Name panel
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3. As shown in Figure 11-4, in the Memory panel, select memory as either
shared or dedicated as required, assign the required quantity in GB, and then

click Next.
Memory
vy~ Name
Select the memory mode and assigned memory for the virtual server.

o Memory

Memory Mode

@ pedicsted

) shared

Dedicated Memory
Total system memory: 32.00 GB

Memory available: 26.62 GB

*passigned memory (GB):

24 |

| < Back || Next = || Finish || Cancel |

Figure 11-4 Creating a Virtual Server: Memory panel
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4. In the Processor page, select the processing mode that you want (dedicated
or shared), as shown in Figure 11-5. Define the quantity of processors for that
mode and then click Next.

Processor assignment: In dedicated processing mode, each assigned

processor uses one physical processor core. In shared processing mode,
each assigned processor uses 0.05 physical processor cores. This value
can be changed on the virtual server’s profile after the wizard completes.

vy~ Name
vy~ Memory

=» Processor

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 0.05 physical processaors.

Processing Mode

Dedicated

9 shared

Assigned Processors

Maximum pool processors:

MM
Mok
o

Available processors:

*Azsigned processors:

1

< Back Next = Finish Cancel

Figure 11-5 Creating a Virtual Server: Processor panel

5. In the next panel, click the option for the virtual Ethernet Adapter you require
from the list and then click Edit. The Virtual Ethernet - Modify Adapter panel
opens, as shown in Figure 11-6 on page 505. Set the port virtual Ethernet
(VLAN) to 1, which should be the default and then click OK. Click Next in the
Ethernet panel to continue the wizard.
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Specify an adapter I and virtual Ethernet for this adapten

*adapter Id

*Part Wirtual Ethernet
1
WSI Type Id

WEI Type Wersion

Y51 Manager Id

IEEE 5ettings
Select this option to allow additional wirtual LAN IDs for the adapten
D IEEE 202.,1q compatible adapter

Maxirmurm number of WLAN=: 20

Additional VLAM ID=:

2,20,48,.

Shared Ethernet Settings
Select Ethernet bridging ta link (bridge) the virtual Ethernet to a physical
netwark,

D Use this adapter for Ethernet bridging

Priority:

[Lorz)

p Advanced virtual ethemet configuration

[ Ok ][ Cancel ][ Help ]

Figure 11-6 Creating a Virtual Server - Ethernet Adapter panel

For more information about configuring an IBM i client with Ethernet adapters
and VLAN tagging, see IBM PowerVM Virtualization Managing and
Monitoring, SG24-7590, which is available at this website:

http://www.redbooks.ibm.com/abstracts/sg247590.html

6. The wizard continues with Storage, as shown in Figure 11-7 on page 507. For
ease of storage management, the console can automatically manage the
virtual storage adapters that are required for the virtual server. You also can
individually customize the virtual storage adapters. In this instance, we are
allowing automatic management of virtual adapters.
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The following options are now available to provide storage, as shown in
Figure 11-7 on page 507:

— Virtual Disks: LUNs are created out of a shared storage pool that is
addressable by the VIOS, which should provide paths to storage for this
client partition. It is recommended that fully provisioned volumes are
provided if virtual disks are used.

— Physical Volumes: A hdisk (or disks) are allocated from available volumes
to the VIOS. VIOS is queried to see which disks are available and the list is
presented to you.

— Fibre Channel: Disks are addressed via Virtual Fibre Channel devices
rather than virtual SCSI adapters. Disks must be presented to the host
VIOS physical storage adapter and NPIV addresses that are in place.

Support: For more information about currently supported storage systems
and to use NPIV adapters or Fibre Channel disks for IBM i, check the
System Storage Interoperability Center (SSIC), which is available at this
website:

http://ibm.com/systems/support/storage/ssic/interoperability.wss
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Marne
Mermory
Processor

Ethernet

IR NENANEN

Storage selection
Storage

Optical devices
Physical I/ Q0

Load zource/conzole

Surnrmary

Storage

Wirtual storage allows client partitions to share physical devices that are used to
access block storage,

To =ase storage management, the console can automatically manage the virtual
storage adapters required for the virtual zerver, or you rmay individually custamize the
virtual storage adapters,
would you like to have virtual storage adapters autornatically managed by the
conzole?

ONO, I want to rmanage the virtual storage adapters for this Wirtual Server

@Yes, Automatically manage the virtual storage adapters for this Virtual Server

Select the type of storage to use,

[ virtusl Disks
Physical Yalurnes

[ Fibre channel

| < pack | et > || Finish || Cancel |

Figure 11-7 Creating a Virtual Server: Storage selection

7. In our example, we are using physical volumes that we mapped to the VIOS
host. We selected Physical Volumes and then clicked Next.
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8. As shown in Figure 11-8, in the Storage page, select the hdisks that you want
the IBM i client to use and click Next.

Storage
v~ Marme
 Memory “fou may select any nurmber of starage devices that are not currently assigned to a
virtual server
v Proceszsor
v Ethernet
v Storage selection ¥ Physical Yolumes
= Storage
Search the table... Search
VIOS/Shared .| Size .
Select| Mame £ Storage Pool | (GB) ¥ Physical Location B
D hdisks ITSO VIOST S0.0 U7eaAF 001, WZSHODI-
P1-C325-L1-T1-
WS00S0762050C0370-
LS000000000000
D hdisk? ITSO VIOST S0.0 UFeAF 001, WZSHODI-
P1-C35-L1-T1-
WSO0030768050C0370-
Le0ooooooooooo
D hdiski0 | ITSO VIOST 25.0 UF2AF 001, WZSHODI-
P1-C35-L1-T1-
WS0030FE2050C0370-
L2000000000000
hdisk= ITSO VIOST 35.0 UFEAF 001, WZSHODI-
P1-035-L1-Ti-
WES0030FE8050C0370-
Leoooooooooooo
< Back Mesxt = Finish Cancel

Figure 11-8 Creating a Virtual Server: Storage selecting physical disks panel
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9. As shown in Figure 11-9, in the Optical devices panel, if you plan to use an
external optical device or the VIOS virtual media library, select the applicable
device. Multiple ISO files can be selected for sequential access. In our
example, we are selecting the base ISO for V7R1 TR6, which is the minimum
supported V7R1 Technical Release for the p270. Click Next to continue.

Marne
Mermory
Processor
Ethernet

Storage selection

A N NN

Storage
o Optical devices

Optical devices

¥ Physical Dptical Devices

Assign physicalfvirtual optical devices for this virtual servern

¥ Virtual Optical Media

Mo physical optical devices currently configured,

WICS/Shared Storage
¥

Select Mame B Size (GE) Poal Mount Type B
D R710_GROUP3_01 2,36 ITSO WIDST Read-Only s
O I_Base_01_RSH_R71i0 | 2.33 ITSO WIOST Read-only
D R710_GROUP3_02 1.89 ITSO WIOST Read-Only
I_Base_01_RSG_R710 | 2.32 ITSO WIOST Read-Only
D R710_GROUP1_01 .39 ITSO WIOST Read-Only
D R710_GROUP3_02 1.66 ITSO WIOST Read-Only
D R710_GROUP3_04 326 ITSO WIOST Read-Only
D R710_GROUP3_0S 2.87 ITSO WIOST Read-Only
¥ Linux_RHE&_DWD 3.05 ITSO WIOST Read-Write B
< Back Mext = Finish [s
Figure 11-9 Creating a Virtual Server: Selecting Optical devices panel
For more information about TR levels for IBM i V7R1, see this website:
http://ibm.com/systems/support/i/planning/resave/v7rl.html
10.In the Physical I/O panel, click Next. All I/O for IBM i clients must be
virtualized and physical devices are unsupported.
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11.In the Load source and console page, select your initial load source from
which the system loads the program to install the operating system. In our
example, we select the virtual optical device, as shown in Figure 11-10.

Marne
Mernory
Processor
Ethernat

Storage
zelection

Storage

Cptical devices

R N N N NN

Physical I/ 0

Load
= source/console

Load source and console

Select the resources for the load source and console adapters of the IBMI virtual server

Load source:

Virtual StoragefCptical - ITSO VIOST v

Alternate restart:

Mone b
Console:
Systerns Director w
< Back MNext = Finizh Cancel

Figure 11-10 Creating a Virtual Server: Load source and console panel

For an IBM i installation, you must designate an alternative restart adapter
(vSCSiI for optical or vFC for tape media library via NPIV). That is from where
the operating system is loaded. The load source adapter is to where it is

loaded.

Leave the default console device as Systems Director, which is the FSM that
acts as the HMC for IBM i client partitions. Click Next.
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12.The summary panel (as shown in Figure 11-11) is displayed so that you can
review the properties that were selected in the Create Virtual Server wizard.
After the properties are verified, click Finish and the virtual server is created.

Summary
" Mame
 Memany The following is a surnrnary of your virtual server settings. You can select Back to make changes. You
can also use the virtual server properties task to make changes after the virtual server is created,
v Processor
" Ethernet
Server Mame: Server-7354-24X-SH107T7EZR
Storage . . .
v T Wirtual server narme: ibrn_i_Frltes
 Storage Wirtual server ID: 4
J Optical devices Environment: IBMi
 Physical /O Mernory: 32.0 GB [Dedicated]
v Loa rocessors! edicate
d F 2 [Dedi d
sourcefconsole
Wirtual Ethernets: 2 [1]. = [2]
= Surnmary )
Wirtual Adapters: Mane
Storage capacity:! 24,0 GB
Storage devices: hdisk? [ITSO WIOST]
Cptical devices: Mane

Wirtual Optical devices: I_Base_01_RSG_R710 [ITSC WIOST]

Physical adapters: Mone

= Back Hesxt = Finizh Cancel

Figure 11-11 Creating a Virtual Server: Summary panel

The virtual server is now created and should be visible in the Virtual Servers
panel in the Manage Power Systems Resources tab.

Tip: Return to the profile and verify that the memory and processor values are
what you require. The defaults tend to be set high.

As the IBM i virtual server is created by using the FSM, any created adapters
were created dynamically on the VIO server. You must ensure that the adapters
are also added to the profile of the VIO Server (or servers). A simple method to
do this is to right-click the VIOS virtual server and select System
Configuration — Save current configuration. This saves all dynamically
assigned adapters to the profile to which you select to save the active profile.

The partition can now be activated and is ready for operating system installation.
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11.3 Configuring an IBM i console connection

512

IBM i requires a 5250 emulator client to be used as the console for the operating
system. IBM System i Access has an emulator option that can be used, or you
can use IBM Personal Communications. A trial version of Personal
Communications is available at this website:

http://ibm.com/software/products/us/en/pcomm

After you install a suitable 5250 emulator, configure the console by using one of
the following methods:

» If you are using the System i® Access emulator, follow the first two steps that
are described in document that is found at this website:

http://www.ibm.com/support/docview.wss?uid=nas137396cfd67d5ef5886256
f01000bda50

» If you are using IBM Personal Communications, complete the following steps:

a.

b
C.
d

Click Start or Configure Sessions.

. Click New Session.

Select iSeries® as the type of host, then click Link Parameters.

. On the Primary host name or IP address, enter the same IP address as

defined for entry to the FSM GUI. Change the Port field to 2300. Click OK
twice.

Configure the properties for the session with a user ID sign-on information
value of Use HMC 5250 console settings. Enter Not Secured for the
Security value.

A 5250 emulation console window appears and the console is configured.
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11.4 Installing the IBM i operating system

Complete the following steps to install IBM i:

1. After a console connection is established, a Remote 5250 Console Sign on
window opens, as shown in Figure 11-12. Select the applicable language type
and then a sign-on window for authentication opens. Enter your FSM GUI
user ID and password as the User and Password.

Remote 5250 Console Sign on
Enter your management console userid and password
User:
USERID
Password:
F3=Exit F12=Cancel

Figure 11-12 Console Authentication 5250 window
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2. After you are signed on, select the power compute node that the IBM i virtual
server in which you want to install the operating system is on, as shown in

Figure 11-13.

Remote 5250 Console System Selection
Management Console: FSM-5CF3FC5F518A

Select one of the following and press Enter:

Option System Name Type Model Serial State
1 Server-7954-24X-S 7954 24X 1077E3B Started
2 Server-7954-24X-S 7954 24X 107782B Started
System:

F3=Exit F5=Refresh F12=Cancel

Figure 11-13 IBM i 5250 Console selection menu
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3. Enter 1 to select Connect dedicated for an operating system installation, as
shown in Figure 11-14.

Remote 5250 Console Partition Selection
Management Console: FSM-5CF3FC5F518A System:

Type option, press Enter.
1=Connect dedicated
2=Connect shared

3=Show Details

Reference Use

Option Partition Partition State Code Count Console Status
50: v7rltr6 Stopped 00000000 0O Unknown
55: v7rltr6 2 Stopped 00000000 O Unknown
F3=Exit F5=Refresh F12=Cancel

Figure 11-14 Console Partition Selection menu

4. The virtual server opens a window in which you are prompted to select the
Language Group (the default is 2924). For more information about language
groups, see the Information Center at this website:

http://pic.dhe.ibm.com/infocenter/iseries/v7rim0/
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5. The Install License Internal Code (LIC) window opens. Select Option 1 to

install the LIC, as shown in Figure 11-15.

Install Licensed Internal Code
Select one of the following:

1. Install Licensed Internal Code
2. Work with Dedicated Service Tools (DST)
3. Define alternate installation device

Selection
1

Licensed Internal Code - Property of IBM 5770-999 Licensed
Internal Code (c) Copyright IBM Corp. 1980, 2010. A1l
rights reserved. US Government Users Restricted Rights -
Use duplication or disclosure restricted by GSA ADP schedule
Contract with IBM Corp.

System: E1277E3B

Figure 11-15 Install License Internal Code console menu

6. Select the Load Source device in the next window, as shown in Figure 11-16.
Press Enter. If more than one disk was assigned to the IBM i virtual server,
choose the disk with the lowest Controller number as a rule of thumb for the

load source device. Press F10 to confirm your choice.

Select Load Source Device

Type 1 to select, press Enter.

Sys Sys I/0 1/0
Opt Serial Number Type Model Bus Card Adapter Bus Ctl
YGEYXXFKUJWE 6B22 050 255 4 0 0 1
F3=Exit F5=Refresh F12=Cancel

Dev

Figure 11-16 Selecting the Load Source device
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7. As shown in Figure 11-17, select Option 2: Install Licensed Internal Code
and Initialize system. Confirm the LIC installation in the confirmation window
by pressing F10 to continue.

Install Licensed Internal Code (LIC)

Disk selected to write the Licensed Internal Code to:
Serial Number Type Model I/0 Bus Controller Device
YGEYXXFKUJWE 6B22 050 0 1 0

Select one of the following:

Restore Licensed Internal Code

Install Licensed Internal Code and Initialize system
Install Licensed Internal Code and Recover Configuration
Install Licensed Internal Code and Restore Disk Unit Data
Install Licensed Internal Code and Upgrade Load Source

Ol B W N =

Selection
2

F3=Exit F12=Cancel

Figure 11-17 Installing LIC and Initialize system menu
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8. The Initialize Disk status window opens that shows elapsed time. After the
initialization is complete, an LIC installation status window opens, as shown in

Figure 11-18.

Install Licensed Internal Code - Status

Install of the Licensed Internal Code in progress.

Percent | 25%
complete o

Elapsed time in minutes . . . . . . . . : 0.5

Please wait.

Wait for next display or press F16 for DST main menu

Figure 11-18 License Internal Code installation status
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9. The IPL or Install the System window opens, as shown in Figure 11-19. You
must mount the next Optical image on the virtual Optical device. You are not
prompted for the next device until later in the installation process. Select
Option 2 to install the operating system, as shown in Figure 11-19.

IPL or Install the System
System: E1277E3B

Select one of the following:

Perform an IPL

Install the operating system

Use Dedicated Service Tools (DST)

Perform automatic installation of the operating system
Save Licensed Internal Code

Ol B W N =

Selection
2

Licensed Internal Code - Property of IBM 5770-999 Licensed
Internal Code (c) Copyright IBM Corp. 1980, 2010. ATl
rights reserved. US Government Users Restricted Rights -
Use duplication or disclosure restricted by GSA ADP schedule
Contract with IBM Corp.

Figure 11-19 IPL or Install Operating System menu
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10.Select your source of operating system media. In our example, we are using
virtual optical from the VIOS. This is considered an Optical and not a virtual
device, as shown in Figure 11-20. Confirm the operating system by pressing
F12.

Install Device Type Selection
System: E1277E3B
Select the installation device type:

1. Tape

2. Optical

3. Virtual device - preselected image catalog

4. Current alternate selected device None
5. Network device

Selection
2

F3=Exit F12=Cancel

Figure 11-20 Installation Device Type selection menu
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11.The Select a Language Group display, which shows the primary language
currently on the system, opens. This value should match the language feature
number that is on the installation media. Confirm your applicable language
feature, as shown in Figure 11-21. Press Enter to continue installing the
operating system.

Select a Language Group
System: E1277E3B
Note: The language feature shown is the language feature
installed on the system.
Type choice, press Enter.

Language feature . . . . . . . . . . . .. 2924

F3=Exit  F12=Cancel

Figure 11-21 Language feature selection
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12.The system performs an LIC initial program load before the operating system
installation, as shown in Figure 11-22. This process takes approximately 5
minutes to complete. Status displays appear on the console. You do not need
to respond to any of these displays.

Licensed Internal Code IPL in Progress

07/02/13
09:14:33
IPL:
Type . . ¢« v v v v v v v v« Attended
Start date and time . . . . . . . : 07/02/13 09:14:33
Previous systemend . . . . . . . : Normal
Current step / total . . .. . .: 1 16
Reference code detail . . . . . . : (6004050
IPL step Time Elapsed Time Remaining
>Storage Management Recovery 00:00:00

Start LIC Log

Main Storage Dump Recovery
Trace Table Initialization
Context Rebuild

Item:
Current / Total . . . . . . :

Sub Item:
Identifier . . . . . . .. :
Current / Total . . . . . . :

Figure 11-22 License Internal Code IPL

The following initial program load (IPL) steps are shown in the IPL Step in
Progress display:

— Authority Recovery

— Journal Recovery

— Database Recovery

— Journal Synchronization

— Start the Operating System

During this step, you are prompted to load the next optical device.
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13.The installation procedure prompts you with an option to accept all default
settings for the installation or change settings, as shown in Figure 11-23.

Type options, press Enter.

Install
option . . . . . 1
Date:
Year . . . . . . 13
Month . . . . . 07
Day . . . . .. 02
Time:
Hour . . . . . . 09
Minute . . . . . 15
Second . . . . . 33

Install the Operating System

1=Take defaults (No other
options are displayed)
2=Change install options

00-99
01-12
01-31

00-23
00-59
00-59

Figure 11-23 Operating system installation options, date, and time settings
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Status messages appear during the installation process. You do not need to
respond to any of these status displays. Figure 11-24 shows the installation
process status window. The display is blank for a time between stage 4 and

stage 5.
Message ID . . : CPI2070 IBM i Installation Status
itttk +
Stage 2 | 0% |
YUY UPPUIRMPUIP .. S +
Installation Objects
Stage Completed Restored
1 Creating needed profiles and Tibraries . . . . : X
>> 2 Restoring programs to library QSYS . . . . . . : 00005
3 Restoring language objects to Tibrary QSYS . . :
4 Updating program table . . . . . . . . . . . .:
5 Installing database files . . . . . . . . . .:
6 Installing base directory objects. . . . . . . :

Figure 11-24 Installation process status window

14.The Sign On window opens, as shown in Figure 11-25. Log on with QSECOFR
and leave the password field blank.

Sign On
System . . . .. : E1277E3B
Subsystem . . . . : QBASE
Display . . . . . : QCONSOLE
User . . . . o o o o000 QSECOFR
Program/procedure . . . . . . . .
Menu . . . . . . . ...

Current library . . . . . . . ..

U.S. GOVERNMENT USERS - RESTRICTED RIGHTS - USE, DUPLICATION OR
DISCLOSURE RESTRICTED BY GSA ADP SCHEDULE CONTRACT WITH IBM CORP.
(C) COPYRIGHT IBM CORP. 1980, 2009.

Figure 11-25 Installation Console Sign On window
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15.The IPL Options window opens, as shown in Figure 11-26. The power-down
abnormal status message is to be expected on an installation of the operating
system and can be ignored.

IPL Options

Type choices, press Enter.

Systemdate . . . . . ... ... ... 07 /02 /13 MM/ DD/ YY
System time . . . . . ... ... 09 : 33 : 00 HH : MM : SS
System time zone . . . . . . . . . . .. QoooouTC F4 for list
Clear job queues . . . . . . . . . . .. N Y=Yes, N=No
Clear output queues . . . . . . . . .. N Y=Yes, N=No
Clear incomplete job Togs . . . . . . . N Y=Yes, N=No
Start print writers . . . . . . . . .. Y Y=Yes, N=No
Start system to restricted state . . . . Y Y=Yes, N=No
Set major system options . . . . . . . . Y Y=Yes, N=No
Define or change system at IPL . . . . . N Y=Yes, N=No

Last power-down operation was ABNORMAL

Figure 11-26 Installation IPL Options menu

16.1f you need to change system values, you can do so now. An example of a
system value that you might change is the value for the security level
(QSECURITY) system value to meet your security policy.

Another example is the scan control (QSCANFSCTL) system value. If you did not
do so already, consider specifying *NOPOSTRST for the system value to
minimize future scanning of some objects that are restored during the
installation of licensed programs in the following steps.

17.Enter Y for the Define or change the system at IPL prompt and the Start
system to restricted state prompt.

18.Set the System time zone as appropriate. To see a list of possible time zones,
press F4 at the time zone prompt.
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The Set Major Systems Options menu opens, as shown in Figure 11-27.

Set Major System Options

Type choices, press Enter.

Enable automatic configuration . . . . . Y Y=Yes, N=No

Device configuration naming . . . . . . *NORMAL *NORMAL, *S36
*DEVADR

Default special environment . . . . .. *NONE *NONE, *S36

Figure 11-27 Set Major System Options menu

The following values are set:
— Enable automatic configuration

The value Y (Yes) automatically configures local devices. N (No) indicates

no automatic configuration.

— Device configuration naming

Specify *NORMAL to use a naming convention that is unique to the IBM i
operating system. The value *S36 uses a nhaming convention that is similar
to System/36. For information about device configuration naming and
*DEVADR, see Local Device Configuration, SC41-5121-00.

Default special environment

The default value *NONE indicates no special environment. *S36 sets up the
System/36 environment. For more information about working in the
System/36 environment (V4R5 or earlier), see System/36 Environment
Programming, SC41-4730.

Press Enter.

19.The message “Your password has expired” might appear. Press Enter. The
Change Password window opens. Change the password from QSECOFR to your

own choice. First, enter the old password, QSECOFR. Then, enter the new
password of your choice. Enter the new password again as verification.
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20.The Work with Software Agreements window opens, as shown in
Figure 11-28. Select to display the software agreements for “MCHCOD
(which includes LIC) and the IBM i operating system (5770SS1). Read and
accept these agreements. If the software agreements are declined, you are
given the choice to power down the system or return and accept the
agreements. Press Enter.

Work with Software Agreements
System:
E1277E3B
Currently selected language : English

Type options, press Enter.
5=Display

Licensed Product Product Accept
Opt Program Option Release Status

*MCHCOD No

5770SS1 *BASE ~ V7RIMO  No

Bottom
F3=Exit  F11=Display description F12=Cancel F13=Select language
F19=Display trademarks F22=Restore software agreements

Figure 11-28 Work with Software Agreements menu

Installation of the base operating system is now complete and installation of
Licensed Programs (LICPGMs) can now be started.
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11.5 Installing Licensed Programs

After IBM i is installed as described in 11.4, “Installing the IBM i operating
system” on page 513, the installation of Licensed Programs can be performed.

Note: Ensure that you are logged on to the operating system with a user
profile with Security Officer authority, such as, QSECOFR

1. Enter the following commands to ensure that the system is in a restricted
state and can filter pertinent messages that appear:

— CHGMSGQ QSYSOPR *BREAK SEV(60)

This puts the system operator message queue into break mode for your
session to alert you of any messages of severity 60 or higher.

— ENDSBS *ALL *IMMED

This ends all active subsystems and brings the system to an effective
restricted state. A break message might appear that states System ended
to restricted condition.

— CHGMSGQ QSYSOPR SEV(95)

This changes the system message queue to break into the session only
for messages of severity 95 or higher.
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2. Enter GO LICPGM to go to the Work with Licensed Programs menu, as shown
in Figure 11-29.

LICPGM Work with Licensed Programs

System: E1277E3B
Select one of the following:

Manual Install
1. Install all

Preparation
5. Prepare for install

Licensed Programs
10. Display installed licensed programs
11. Install Ticensed programs
12. Delete licensed programs
13. Save Ticensed programs

More...
Selection or command
===>

F3=Exit  F4=Prompt F9=Retrieve Fl12=Cancel F13=Information Assistant
F16=System Main menu
(C) COPYRIGHT IBM CORP. 1980, 2009.

Figure 11-29 Work with Licensed Programs menu
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3. Select Option 11 to Install licensed programs. You are taken to the Install
Licensed Programs menu, as shown in Figure 11-30. The list of programs
spans multiple windows.

Install Licensed Programs
System: E1277E3B
Type options, press Enter.
1=Install

Licensed Product
Option Program Option Description

1 5770SS1 Library QGPL

1 5770SS1 Library QUSRSYS

1 5770SS1 1 Extended Base Support
5770SS1 2 Online Information

1 5770SS1 3 Extended Base Directory Support
5770SS1 5 System/36 Environment
5770SS1 6 System/38 Environment
5770SS1 7 Example Tools Library
5770SS1 8 AFP Compatibility Fonts
5770SS1 9 *PRV CL Compiler Support
5770SS1 12 Host Servers
5770SS1 13 System Openness Includes

More...
F3=Exit Fl1=Display status/release F12=Cancel F19=Display trademarks

Figure 11-30 Install Licensed Programs menu

4. Page through the display to find the licensed programs you want. Enter a 1
next to the licensed programs to be installed. The following LICPGMs are
preselected as part of a new system installation:

— 5770-SS1 Library QGPL

— 5770-SS1 Library QUSRSYS

— 5770-SS1 option 1, Extended Base Support

— 5770-SS1 option 3, Extended Base Directory Support

— 5770-SS1 option 30, QSHELL

— 5770-SS1 option 33, Portable App Solutions Environment
— 5770-DG1, IBM HTTP Server for i

— 5761-JV1, IBM Developer Kit for Java

— 5761-JV1 option 11, Java SE 6 32 bit

5. After all required LICPGMs are selected, press Enter and the Confirm Install
of Licensed Programs window that shows all LICPGMs that are selected
opens. Press Enter to confirm your choices.
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6. The Install Options menu opens, as shown in Figure 11-31. OPTO01 is the
default device description (DEVD) on a base operating system and must be
changed if the DEVD was renamed. Select Option 2 for Nonaccepted
agreement; otherwise, LICPGM installations are skipped. Leave Automatic
IPL at the default value of N.

Install Options
System: E1277E3B
Type choices, press Enter.

Installation device . . . OPTOl Name
Objects to install . . . . 1 1=Programs and language objects
2=Programs

3=Language objects

Nonaccepted agreement . . 2 1=Do not install Ticensed program
2=Display software agreement

Automatic IPL . . . . . . N Y=Yes

F3=Exit  F12=Cancel

Figure 11-31 Licensed Programs Install Options menu
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7. Figure 11-32 shows the status of the licensed programs and language objects
as they are installed on the system.

Installing Licensed Programs
System:  E1277E3B

Licensed programs processed . . . . . . . . . . : 3 0f 9
Licensed

Program Option Description Type
5770SS1 3 Extended Base Directory Support *PGM

Bottom

Copying temporary files from installation device

Figure 11-32 Installation of Licensed Programs progress window

No response is required to these status displays until a change of media is
required, which is shown in a break message, an example of which is shown
in Figure 11-33.

Display Messages
System: E1277E3B

Queue . . . . . : QSYSOPR Program . . . . :  *DSPMSG
Library . . . : QSYS Library . . . :
Severity . . . . : 95 Delivery . . . : *BREAK

Type reply (if required), press Enter.
Load the next volume in optical device OPTOl (X G)
Reply . . . . G

Figure 11-33 Media load break message
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8. After all of the selected LICPGMs are installed, the system prompts you to
accept the license agreements, as shown Figure 11-34.

Software Agreement
System: E1277E3B

Licensed program . . . . . . . . : 5770DGl
Licensed program option . . . . . : *BASE
Release . . . . . . .. .. ... VJRIMO

International Program License Agreement
Part 1 - General Terms

BY DOWNLOADING, INSTALLING, COPYING, ACCESSING, CLICKING ON AN "ACCEPT"
BUTTON, OR OTHERWISE USING THE PROGRAM, LICENSEE AGREES TO THE TERMS OF
THIS AGREEMENT. IF YOU ARE ACCEPTING THESE TERMS ON BEHALF OF LICENSEE,
YOU REPRESENT AND WARRANT THAT YOU HAVE FULL AUTHORITY TO BIND LICENSEE
TO THESE TERMS. IF YOU DO NOT AGREE TO THESE TERMS,

- DO NOT DOWNLOAD, INSTALL, COPY, ACCESS, CLICK ON AN "ACCEPT" BUTTON,
OR USE THE PROGRAM; AND

More...
F3=Exit F6=Print F12=Cancel F13=Select available language Fl4=Accept
F16=Decline F17=Top F18=Bottom
Started processing 588 objects, completed 500 objects.

Figure 11-34 Licensed Program Software Agreement window

9. Perform one of the following tasks:

— Read the agreement and press F14 to accept the agreement and allow the
licensed program to continue installing.

— Read the agreement and press F16 to decline the agreement and end the
installation of that licensed program.

Note: It is vital for operating system normal functionality to read and accept
any agreements for the default preselected Licensed Programs.

10.You are returned to the Work with Licensed Programs menu when the
installation process is completed. One of the following messages appears at
the bottom of the Work with Licensed Programs display:

Work with licensed programs function has completed

This message means that all licensed programs installed successfully.
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Work with licensed programs function not complete

This message means that an agreement was not accepted or there was an
installation issue. Troubleshoot the issue by following the instructions that are
described next for LICPGMs that are not *COMPATIBLE or *INSTALLED.

11.After the installation process completes, use LICPGM menu option 10
(Display licensed programs) to see the release and installed status values of
the installed licensed programs.

If the installed status value of a licensed program is *COMPATIBLE, it is ready
for use. If the installed status value of a licensed program is *BACKLEVEL, the
licensed program is installed, but its version, release, and modification is not
compatible with the currently installed level of the operating system. Verify the
current version, release, and modification of the licensed program and
reinstall where applicable.

The following status values of installed LICPGMs are possible:
— *COMPATIBLE

The product is installed. Its version, release, and modification are
compatible with the installed level of the operating system. You can use
this program with the installed level of the operating system.

— *INSTALLED

The product is installed, but not be compatible with the installed level of
the operating system.

Note: Licensed programs that are part of the single set are listed on the
display window as *INSTALLED. You must verify that the release level of
the licensed program is compatible with the release level of the
operating system. For IBM products, check the current release levels for
licensed programs or check with your software supplier before you use
the licensed program.

— *ERROR

The product has not installed successfully or the product is only partially
installed. For example, a language or a language object for the product is
not installed. Use the Check Product Option (CHKPRDOPT) command to
determine the cause of the failure. To determine the cause of a missing
object, use the LICPGM menu options 10 and 50.
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*BACKLEVEL

The product is installed, but its version, release, and modification is not
compatible with the currently installed level of the operating system. To
correct this problem, install a current release of this product. If you have
secondary languages, install a new release of these languages as well by
using the LICPGM menu option 21.

Note: If you use a licensed program that is listed as *BACKLEVEL, you
run the risk of having an information mix up between release levels, or
some portions of the licensed program might not work properly. An
installed status value of *COMPATIBLE is wanted.

*BKLVOPT

The product is installed, but its version, release, and modification are not
compatible with the currently installed level of the base product that is
associated with the option. To correct this problem, install a current
release of this option.

*BKLVBASE

The product is installed, but its associated base product is not compatible
with this option. To correct this problem, install a current release of the
base product.

*NOPRIMARY

The product is installed, but the language for the product is not the same

as the primary language of the operating system. To correct this problem,
install the primary language for the product by using the Restore Licensed
Program (RSTLICPGM) command.

blank

If no value is shown for the LICPGM from menu option 11, a blank in the
installed status column means that the product is not installed.
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11.6 IPL and Initialize System

If you do not install the cumulative program temporary fix (PTF) package now,
you must perform an IPL and allow the Initialize System (INZSYS) process as
complete. Before you do, set the IPL type of the virtual server to B from the FSM
(or the IPL type you use for everyday operation) and set the IPL mode to Normal.

The installation process must be completed before the INZSYS process is
automatically started. This process is started during each IPL after you install the
QUSRSYS library until the INZSYS process successfully completes. The
INZSYS process is not started during the IPL if the system is started in a
restricted state. If the INZSYS process is started during the IPL, it runs in the
SCPF system job.

If you want to perform PTF installation before system initialization, see 11.7,
“Installing Program Temporary Fix packages” on page 537.

Note: If you perform an IPL before you install a cumulative PTF package,
ensure that the INZSYS process completes before you start to install the PTF
package. The use of any PTF commands before the INZSYS process is
completed after the first system IPL causes the INZSYS to fail.

The completion time for INZSYS varies. Allow sufficient time for this process to
complete. Complete the following steps to verify completion of the INZSYS
process following the first system IPL not in restricted state:

1. Go to the LICPGM menu by using the G0 LICPGM command.

2. Select Option 50 (Display log for messages) and look for the following
messages:

Initialize System (INZSYS) started
Initialize System (INZSYS) processing completed successfully
(CPC37A9)

If you do not see the completed message, or if the message “Initialize System
(INZSYS) failed” appears, review the job log to determine the problem. Use
the information in the job log to correct the problem, then restart the
conversion process.
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11.7 Installing Program Temporary Fix packages

It is strongly advised that after a new operating system is installed, you install the
most current cumulative Program Temporary Fix (PTF) package and any
applicable PTF groups for your installed software. PTF packages can be ordered
via IBM Fix Central (IBM ID required), which is available at this website:

http://ibm.com/support/fixcentral

11.7.1 Reviewing fix cover letters before installation

Determine whether there are any special instructions that you should be aware of
before you install your fixes.

You should always review your cover letters to determine whether there are any
special instructions. If you are installing a cumulative PTF package, you should
read the instructions that are included with that package. If it is not a cumulative
package, you should display and print your fix cover letters because they can
contain special instructions. If you read your cover letters, you can avoid
problems that can result in time-consuming recovery.

If there are any pre-installation special instructions in any of the cover letters,
follow those instructions first.

11.7.2 Preparing the system for installation of PTFs

To ensure a successful installation of PTFs for immediate apply or during an IPL,
the settings in Table 11-1 are recommended for those system values that affect
PTF processing.

Table 11-1 Recommended settings that affect PTF processing

System Value Recommended Setting
QALWOBJRST *ALL or *ALWPTF
QFRCCVNRST 1or0

QIPLTYPE 0

QVFYOBJRST 3 or lower
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11.7.3 Installing a Cumulative PTF package

You must order and install the current cumulative PTF package for a new
installation of the operating system. Also, perform this on a periodic basis
according to your fix maintenance strategy or when you install a new release of a
licensed program to keep your system at the most current fix level.

Note: The cumulative PTF package automatically includes the most recent
Database PTF group and HIPER PTF group.

To simplify the process for installing a cumulative PTF package from media,
some special instructions might be automated during installation when
possible.

It is important that you thoroughly read the installation instructions that are
included with your package. The information provides any special instructions
that you should be aware of before you install your cumulative PTF package. The
steps that follow step 1 within this section also are part of the letter. They are
provided here as an overview of some of the steps that you must perform.

To install cumulative PTF packages, complete the following steps:

1. Read the installation instructions thoroughly and follow the instructions that
are contained in it.

2. If you received your cumulative PTF package as an image, complete the
following steps to create an image catalog and virtual optical devices, as
required:

a. Create a virtual optical device by using the following command:

CRTDEVOPT DEVD(OPTVRTO1) RSRCNAME (*VRT) ONLINE (*YES)
TEXT (text-description)

Verify that the virtual optical device was created by issuing the following
command (a device of type 632B should be listed):

WRKDEVD DEVD(*OPT)

Check, and if required, vary on the device by pressing F14 and using
option 1 to vary on the device.
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. Create an image catalog.

Create an image catalog for the set of PTFs that you want to install. The
Create Image Catalog (CRTIMGCLG) command associates an image catalog
with a target directory where the preinstalled images are loaded, as shown
in the following example:

CRTIMGCLG IMGCLG(ptfcatalogue) DIR('/MYCATALOGDIRECTORY')
CRTDIR(*YES) TEXT(text-description)

. Add an image catalog entry.

Add an entry in the image catalog for each media object that you imported
or transferred from Fix Central. You should add images in the same order
as though you were installing them if they are part of a set, as shown in the
following example:

ADDIMGCLGE IMGCLG(PTFCATALOGUE)
FROMFILE('/path/iptfxxxx_x.bin')
TOFILE (iptfxxx_x.bin)

. Load the image catalog.

This step associates the virtual optical device to the image catalog. Only
one image catalog can be associated with a specific virtual optical device
at any time. Enter the following command to load the image catalog:

LODIMGCLG IMGCLG(ptfcatalogue) DEV(OPTVRTO1) OPTION(*LOAD)

. Verify that the images are in the correct order by using the following
command:

VFYIMGCLG IMGCLG(ptfcatalogue) TYPE(*PTF) SORT(*YES)

The system puts the images in the correct order. By default, the volume
with the lowest index is mounted; all the other volumes are loaded. Use
the Work with Catalog Entries (WRKIMGCLGE) command to see the order of
the images.

3. Enter GO PTF and press Enter to see to the PTF menu.

4. Select Option 8 (Install program temporary fix package) and press Enter. The
Install Options for Program Temporary Fixes window opens, as shown in
Figure 11-35 on page 540. The window features the following selections:

— For Device, enter your optical (or virtual optical) device type, which has the

loaded fix media.

— If you want to automatically initially load your system after the fixes are

loaded, enter Y (Yes) in the Automatic IPL field. If an INZSYS was not
performed, enter N (No).
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— If you are not using an image catalog and have other fixes to install, select
Option 2 (Multiple PTF volume sets) in the Prompt for media field and
install the other fixes.

Install Options for Program Temporary Fixes
System: E1277E3B
Type choices, press Enter.

Device . . . . . . . .. OPTO1  Name, *SERVICE, *NONE
Automatic IPL . . . . . . N Y=Yes

N=No
Prompt for media . . . . 2 1=Single PTF volume set

2=Multiple PTF volume sets
3=Multiple volume sets and *SERVICE

Restart type . . . . .. *SYS *SYS, *FULL
Other options . . . . . . Y Y=Yes
N=No

F3=Exit F12=Cancel

Figure 11-35 Install PTF window
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— Select Y for Other options. The Other Install Options window opens, as
shown in Figure 11-36.

Other Install Options
System:  E1277E3B
Type choices, press Enter.

Omit PTFs . . N Y=Yes, N=No

Apply type . . 1 1=Set all PTFs delayed
2=Apply immediate, set delayed PTFs
3=Apply only immediate PTFs

PTF type . . . 1 1=A11 PTFs
2=HIPER PTFs and HIPER LIC fixes only
3=HIPER LIC fixes only

4=Refresh Licensed Internal Code

Copy PTFs . . N Y=Yes, N=No

F3=Exit F12=Cancel

Figure 11-36 Initial PTF Other Options window

Note: By using the Omit function, you can specify individual fixes that you do
not want to install from the cumulative package. A situation might exist where
you received the latest cumulative package from IBM and the preventive
service planning (PSP) information indicates that the package contains two
defective PTFs. In this situation, you do not want to install the defective PTFs.
To omit any PTFs, enter Y against Omit PTFs and enter the specified PTF IDs.

11.7.4 Completing fix installation

An IPL of the system is required to complete the installation of PTFs.

If you are installing technology, refresh PTFs at the same time that you are
installing fixes with technology refresh requisite PTFs. You might be prompted to
perform another normal IPL to permanently apply the technology refresh PTFs.
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The other IPL might be required when a cumulative PTF package, fix group (such
as the HIPER group), or fixes that were downloaded electronically is installed.

If another IPL is needed, PTF S142445 was applied, and you are installing from a
virtual optical device or save files (*SERVICE), the second IPL is performed
automatically.

If another IPL is needed and you are installing from a physical optical device or
tape device, you must perform an IPL before you complete the PTF installation
process.

To complete the fix installation, complete the following steps:

1. If the escape message CPF362E (IPL required to complete PTF install
processing) is displayed, complete the following steps:

a. End all jobs on the system and perform a normal mode IPL to the B IPL
source.

b. When the Sign On display is shown, continue with “Verifying fix
installation” on page 543.

2. If the Confirm IPL for Technology Refresh PTFs display is shown, complete
the following steps to perform the PTF installation process:

a. Press F10 to end all jobs on the system and IPL the system.

b. When the Sign On display is shown, enter GO PTF again with the same
parameters.

c. If you are installing from a tape or optical device, mount the first volume in
the PTF volume set.

After the IPL is complete, the subsequent PTF installation process loads the
remaining PTFs from the installation device and sets the IPL action to apply
the PTFs on the next IPL.

3. If the escape messages CPF3615 (PTF install processing failed) and
CPF36BF (IPL required for a technology refresh PTF) are displayed,
complete the following steps to complete the PTF installation process:

a. End all jobs on the system and perform a normal mode IPL to the B IPL
source.

b. When the Sign On display is shown, enter GO PTF again with the same
parameters.

c. Ifyou are installing from a tape or optical device, mount the first volume in
the PTF volume set.

After the IPL is complete, the PTF installation process loads the remaining
PTFs from the installation device and sets the IPL action to apply the PTFs on
the next IPL.
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If you entered Y (Yes) for the Automatic IPL option, the system is initially
loaded automatically. After the IPL completes, the Sign On display is shown
and the new PTFs are active. Otherwise, if you entered an N (No) for the
Automatic IPL option, the display shows the licensed programs for which
PTFs are loaded and marked to be temporarily applied upon the next
unattended IPL. When this procedure completes, the Program Temporary Fix
display is shown.

4. If the Program Temporary Fix display is shown, end all jobs on the system and
perform a normal mode IPL to the B IPL source. After the IPL completes, the
Sign On display is shown and the new PTFs are active.

11.7.5 Verifying fix installation

It is recommended that you develop the habit of verifying whether you were
successful in installing your fixes. In general, if fixes did not install, determination
of whether the failure occurred during the load or apply phase of the installation
is important.

If the system did not initially load, it is possible the failure occurred during the
load phase. Click Help on the failure message, and then press F10 (Display
messages in the job log). Look for all escape messages that might identify the
problem. You should fix these errors, and then try your request again.

After verification, if the cover letter includes any post-installation special
instructions, follow those instructions.

If the system initially loaded successfully but the PTFs did not apply, complete
the following steps to review the history log:

1. Go to the LICPGM menu by running the G0 LICPGM command.

2. Select Option 50 (Display log for messages).

3. Look for any messages that indicate any PTF activity during the previous IPL.

Normal PTF processing occurs only during an unattended IPL that
immediately follows a normal system end.

If you did not specify Y for Perform Automatic IPL on the Install Options for
PTFs display, verify that the Power Down System (PWRDWNSYS) command was
run with RESTART (*YES) and that the IPL mode set to normal.

If an abnormal IPL occurs, some LIC fixes might be installed, but no other
operating system or licensed program PTFs are applied. You can look at the
previous end of system status system value (QABNORMSW) to view whether the
previous end of system was normal or abnormal.
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4. Look for any messages that indicate that there was a failure during the IPL or
that indicate that a server IPL is required. If you find any failure messages,
complete the following steps:

a. Go to the start-control-program-function (SCPF) job log by using the
WRKJOB SCPF command.

b. If you performed an IPL, choose the first job that is inactive and review the
spooled file for that job.

c. Find the error messages, and determine what caused the error.
d. Fix the errors and reinitially load the system to apply the rest of the PTFs.

You also can perform the following steps to verify that your fixes were installed
correctly:

1. Go to the LICPGM menu by running the G0 LICPGM command.
2. Select Option 50 (Display log for messages).

3. Enter the start date and start time on the Display Install History display and
press Enter. The messages about fix installation are shown.

4. Optional: Verify that requisite PTFs for licensed programs are installed. For
example, enter the following command:

CHKPRDOPT PRDID(*OPSYS) RLS(*OPSYS) OPTION(*BASE) CHKSIG(*NONE)
DETAIL(*FULL)

Note: Checking several licensed programs or options might cause this
command to run for several minutes.

If the fixes were installed successfully, you see messages as shown in the
following example:

PTF installation process started.

Loading of PTFs completed successfully.

Marking of PTFs for delayed application started.

Marking of PTFs for delayed application completed successfully.
Apply PTF started.

Applying of PTFs for product 5770xxx completed successfully.
Applying of PTFs for product 5770xxx completed successfully.
Applying of PTFs for product 5770xx completed successfully.
Applying of PTFs completed.
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If the PTFs were installed successfully but require a server IPL to activate the
changes, you see messages as shown in the following example:

PTF installation process started.
PTFs installed successfully, but actions pending.
Server IPL required.

11.8 Installing software license keys

After system initialization is complete and all of your required PTFs are loaded,
you should install software license keys for your operating system and keyed
products to use a keyed, licensed-enabled packaged product beyond the trial
period. (Loading the license key and other required information is needed to
maintain functionality.) Use the Work with License Information (WRKLICINF)
command to display the installed keyed products to add license key data.

To add your license key information, complete the following steps:

1. Go to the Work with License Information display by entering WRKLICINF and
pressing Enter.

2. On the Work with License Information display, enter a 1 in the option column
next to the product identification number to add license key information for a
program. Press Enter.

3. On the Add License Key Information (ADDLICKEY) display, enter the required
information and add the license key information. Some fields might already
contain the required information, such as the product identifier, license term,
and system serial number. The 18-character license key is entered into the
following fields:

— In the first field, enter characters 1 - 6
— In the second field, enter characters 7 - 12
— In the last field, enter characters 13 - 18

In the Usage Limit field, enter the number of authorized users or the value
*NOMAX.

11.8.1 License key repository

The license key repository stores product license key information for each unique
licensed-enabled packaged product, license term, feature, and system. The
repository can contain license keys for any system, and the product does not
need to be installed.
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If the product is installed on the system when you add license key information to
the repository and the license is for this system, the ADDLICKEY command also
installs the license key. When you install the license key, the product's current
usage limit is changed to the usage limit that is specified by the license key. The
expiration date is also set.

If the license key information exists in the license key repository for a product that
is installed, the license key information is installed as part of the product
installation process.

11.8.2 Setting usage limit of license-managed programs

After you complete the installation process and before you make the system
available to all users, set the usage limit for the software license-managed
products. These products are listed on the Proof of Entitlement (POE), invoice, or
other documents that you received with your software order. For products that
have a usage limit, you set the usage limit by using the WRKLICINF command.

To set your usage limit, complete the following steps:

1. Go to the Work with License Information display by entering WRKLICINF and
pressing Enter

2. On the Work with License Information display, press F11 (Display Usage
Information). The usage limit number on each product that is listed on the
POE, invoice, or other documents must match the usage limit number on the
Work with License Information that is displayed for the associated product.

3. Move the cursor to the line that contains the product name whose usage limit
is to be updated.

4. Enter 2 (for Change) and press Enter.

5. When the Change License Information display is shown, update the usage
limit prompt with the usage limit that is shown on the POE. Also, update the
threshold prompt with *CALC or *USGLMT. Do not leave the threshold set to 0.

Note: If message CPA9E1B [Usage 1imit increase must be authorized.
Press help before replying (C G).] is sent, enter G.

6. If the POE lists more products than the Work with License Information
displays, set the usage limits after you install those products.
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11.9 Basic TCP/IP configuration

If you are setting up a new system, you must establish a connection to the
network and you must configure TCP/IP by using IPv4 for the first time.

You must use the character-based interface to configure TCP/IP for the first time.
For example, if you want to use System i Navigator from a PC that requires basic
TCP/IP configuration before System i Navigator runs, you must first use the
character-based interface to perform the basic configurations.

When you configure your system by using the character-based interface, you
need to frequently access the Configure TCP/IP menu to select configuration
tasks. Before you start to configure your system, complete the following steps to
review the menu:

1. Onthe command line, enter GO TCPADM and press Enter to access the TCP/IP
Administration menu.

2. Specify Option 1 (Configure TCP/IP) and press Enter to access the Configure
TCP/IP menu (CFGTCP).

Note: Ensure that the user profile you are performing this task under has
*I0SYSCFG special authority.

11.9.1 Configuring a line description

You must create an Ethernet line description as the communication object for
TCP/IP.
To configure a line description for an Ethernet line, complete the following steps:

1. On the command line, enter the Create Line Description command
(CRTLINETH) and press F4 (Prompt) to access the Create Line Desc (Ethernet)
menu.

2. At the Line description prompt, specify a line name (use any name).
3. At the Resource name prompt, specify the resource name.

4. Press Enter to see a list of more parameters. Specify values for any other
parameters that you want to change, then press Enter to submit.
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11.9.2 Turning on IP datagram forwarding

If you want the IP packets to be forwarded among different subnets, you must
turn on IP datagram forwarding.

To turn on IP datagram forwarding, complete the following steps:

1. From the command line, enter the Configure TCP/IP command (CFGTCP) and
press Enter to access the Configure TCP/IP menu.

2. Select Option 3 (Change TCP/IP attributes), and then press Enter.
3. Atthe IP datagram forwarding prompt, enter *YES and then press Enter.

11.9.3 Configuring an interface

You must configure an IPv4 interface by assigning an IPv4 address for your
network adapter.

To configure a TCP/IP interface, complete the following steps:

1. From the CFGTCP menu, select Option 1 (Work with TCP/IP interfaces), and
then press Enter.

2. In the Work with TCP/IP Interfaces menu, select Option 1 (Add) for the Opt
prompt and press Enter to access the Add TCP/IP Interface menu.

3. Atthe Internet address prompt, specify a valid IPv4 address that you want to
represent your system.

4. Atthe Line description prompt, specify the line name that you defined
earlier.

5. Atthe Subnet mask prompt, specify a valid IPv4 address for the subnet mask
and press Enter.

6. To start the interface, select Option 9 (Start) on the Work with TCP/IP
Interface menu for the interface you configured. Press Enter.

11.9.4 Configuring a default route

Because your network can consist of many interconnected networks, you must
define at least one route for your system to communicate with a remote system
on another network. You must also add routing entries to enable TCP/IP clients
that are attempting to reach your system from a remote network to function
correctly.
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You need to plan to have the routing table defined so that there is always an entry
for at least one default route (*DFTROUTE). If there is no match on any other entry
in the routing table, data is sent to the IP router that is specified by the first
available default route entry.

To configure a default route, complete the following steps:

1. From the CFGTCP menu, select Option 2 (Work with TCP/IP Routes) and
press Enter.

2. Select Option 1 (Add) and press Enter to access the Add TCP/IP Route
(ADDTCPRTE) menu.

3. Type *DFTROUTE for the Route destination prompt and *NONE for the Subnet
mask prompt.

4. Atthe Next hop prompt, specify the IP address of the gateway on the route,
and then press Enter.

11.9.5 Defining TCP/IP domain

After you specify the routing entries, you must define the local domain and host
names to allow communication within the network, and then use a DNS server to
associate the |IP addresses with the host names.

The local domain and host name are the primary names that are associated with
your system. They are required when you set up other network applications, such
as, email.

If you want to use easily remembered names rather than IP addresses, you must
use a DNS server, a host table, or both to resolve IP addresses. You must
configure the host name search priority to tell the system which method you
prefer to use.

To define TCP/IP domain, complete the following steps:

1. From the CFGTCP menu, select Option 12 (Change TCP/IP domain
information), and then press Enter.

2. At the Host name prompt, specify the name that you defined for your local
host name.

3. Atthe Domain name prompt, specify the names that you defined for your local
domain name.
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4. At the Host name search priority prompt, set the value in one of the following
ways:
— Set the value to *REMOTE. This determines that the system automatically

searches the host names in a DNS server first. The system queries each
DNS server until it receives an answer.

— Set the value to *LOCAL. This determines that the system searches the
host names in a host table first.

Note: If you have a host table entry that is defined for your system, set
the host name search priority to *LOCAL.

5. At the Domain name server prompt, specify the IP address that represents
your DNS server, and then press Enter.

After the TCP/IP domain information is defined, you can use the character-based
interface or System i Navigator to change the configurations.

11.9.6 Defining a host table

You might want to use a host table other than a DNS server to resolve your IP
addresses. You can ignore this step if you use only a DNS server.

Like a DNS server, a host table is used to associate IP addresses with host
names so that you can use easily remember names for your system. The host
table supports IPv4 and IPv6 addresses.

To define a host table by using the character-based interface, complete the
following steps:

1. From the CFGTCP menu, select Option 10 (Work with TCP/IP Host Table
Entries), and then press Enter.

2. Select Option 1 (Add) and press Enter to access the Add TCP/IP Host Table
Entry menu.

3. At the Internet address prompt, specify the IP address that you defined
earlier.

4. At the Host name prompt, specify the associated fully qualified local host
name, and then press Enter. Specify a plus sign (+) by the + for more values
prompt to make space available for more than one host name, if necessary.
Up to 65 host names can be specified for a single host table entry.

5. Repeat steps 3 and 4 for each of the other hosts in the network to which you
want to communicate with by name, and add an entry for each.
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After you define a host table, you can use the character-based interface or
System i Navigator to change the configurations.

11.9.7 Starting TCP/IP

You must start TCP/IP to make TCP/IP services ready to use.

To start TCP/IP, complete the following steps:

1. From the command line, enter the Start TCP/IP command (STRTCP) and press
F4 (Prompt) to access the Start TCP/IP menu.

2. Specify *YES for the other devices that you want to start optionally; otherwise,
specify *NO.

3. Press Enter to start TCP/IP on the system.

The Start TCP/IP command (STRTCP) starts and activates TCP/IP processing and
starts the TCP/IP interfaces and the server jobs. Only TCP/IP interfaces and
servers with AUTOSTART *YES are started with the STRTCP command.

The basic installation process is now complete for your IBM i virtual server.

Chapter 11. Installing IBMi 551



552 IBM Flex System p270 Compute Node Planning and Implementation Guide



12

Installing Linux

In this chapter, we describe how to install SUSE Linux Enterprise Server and
Red Hat Enterprise Linux on the IBM Flex System p270 Compute Node.

The following topics are included in this chapter:

» 12.1, “IBM Installation Toolkit for PowerLinux” on page 554
» 12.2, “Installing Red Hat Enterprise Linux” on page 581
» 12.3, “Installing SUSE Linux Enterprise Server’ on page 592
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12.1 IBM Installation Toolkit for PowerLinux

To use all of the capabilities of the p270 and IBM PowerVM virtualization, some
software rpm packages must be added to the standard Linux distributions
software. This set of rpm packages are called Service and Productivity Tools for
PowerLinux Servers.

These packages can be downloaded and installed manually, but these packages
vary with the distributions (SUSE Linux Enterprise Server or Red Hat Enterprise
Linux) and with the version of the distribution, and they are regularly updated.

Figure 12-1 shows an example of an issue that is caused by missing packages:
Change virtual server (DLPAR) panel in FSM, some daemons are missing (RMC
not available), and DLPAR operations are not possible.

anage Virtual Server

Host: Server-7354-44%-SN1077E3R Name: RHEVS
Environment: ALX/Linusx (State: Started -RMC not auailable]

General Settings ¥ Overview

Processor |

Memory | wirtual server name: RHEWS

Network 5 installed Linux/Red Hat 2,6, 32-358. el6.ppcéd 6.4

Storage Adapters IP address: 9.42,171.69

Storage Devices Processzors: 0.z

Media Devices Mernory 16,00 GEB

SRIDY Logical Ports

Physical 10 _v General Configuration

Figure 12-1 RMC not available

RMC not available: The “RMC not available” message appears when there is
no synchronization between the RMC daemons in the virtual server or LPAR
and the management appliance (HMC, FSM, and so on). This can be because
of missing software packages, but also for other reasons, such as, network
communication issues between the LPAR and the management appliance.

IBM Installation Toolkit for PowerLinux, in addition to preparing and facilitating the
installation of Linux on IBM Power Servers, helps selecting software Service and
Productivity Tools packages for the distribution. IBM Installation Toolkit for
PowerLinux offers the possibility to install yum repositories, which make the
update of packages easier, provided there is access to repositories externally via
the Internet or previously created on an internal network.
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IBM Installation Toolkit for PowerLinux offers also some other tools, such as,
firmware updates, bootable USB key creation, and clone or restore systems.

For more information about and to download the IBM Installation Toolkit for
PowerLinux, see this website:
http://www-304.ibm.com/webapp/set2/sas/f/Topdiags/installtools/home.html
For more information about and to download the Service and Productivity Tools
for PowerLinux Servers, see this website:
http://wwwl4.software.ibm.com/webapp/set2/sas/f/lopdiags/home.htm]

12.1.1 Using the toolkit

In this section, we describe the process that is used to install Red Hat Enterprise
Linux (RHEL) on a virtual server with the Toolkit.

SUSE Linux Enterprise Server: SLES installation with IBM Installation
Toolkit for PowerLinux is similar to the RHEL installation. The panels that are
shown in this section are identical between both distributions. For more
information, see the IBM Installation Toolkit for PowerLinux user manual.

The following prerequisites must be met to use the toolkit:
» A VIOS with a media repository.

» Download the ISO file for the IBM Installation Toolkit for PowerLinux DVD and
create the media disk in the VIOS Media Repository.

» A copy of the installation DVD of the Red Hat Enterprise Linux distribution and
create a virtual media disk in the VIOS Media Repository.

» A virtual server (LPAR) for the Linux installation with a virtual disk, virtual
Ethernet adapter, and a virtual optical drive.
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Complete the following steps:

1. As shown in Figure 12-2, in the VIOS, load the IBM4LINUX tool in the virtual
optical drive by using the 1Toadopt command.

$ loadopt -disk IBM_Linux_TK -vtd vtopt0 -release

$ lsrep
Size(mb) Free(mb) Parent Pool Parent Size Parent Free

408001 404017 mediaRep 409344 768
Name File Size Optical Access
IBM_Linux_TK 863 vtopt0 rw
Linux_RH6_DVD 3121 None rw
$

Figure 12-2 Mounting virtual media in VIOS media repository

2. Under Manage Power System Resources in the FSM, activate the virtual
server, as shown in Figure 12-3.

b Perfarmance Surnrmary | Actions ¥ | Search the table... Search

? Select Marne & .0 % | Acc.. % | State % Detailed ... £ | Processin.. £ | Mg
O  [Frrsovios? 1 [ =1 Started Mane 0.4 2.
O  [Frrsovioss z ™ =1 Stopped Mane 0.4 2.
[E[RHevE  eiated Resources » Ftopped Hone 0.z 18

Topology Perspectives [
Create Group
Fermanently Delete Vitual Senver
Add to »
Autamation b
Inventory ]
m ‘ Schedule Operations

Release Management 4 Current Configuration
Seourity 4 Console Mindow »
Systemn Configuration » Mobility »
Systemn Status and Health » Suspend Operations »
Senvice and Support ]
Properties

£

{4 pagelofl FH 1 L] Selected: 1 Total: 3 Filtered: 3

Figure 12-3 Activate virtual server panel

3. Open a terminal and go to the SMS menu. For more information, see 9.2,
“Accessing System Management Services” on page 438.
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4. Enter 5 to select option Select Boot Options, as shown in Figure 12-4.

PowerPC Firmware
Version AF773_021
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Main Menu

1. Select Language

2. Setup Remote IPL (Initial Program Load)
3. Change SCSI Settings

4, Select Console

5. Select Boot Options

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

Figure 12-4 SMS menu
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5. Enter 1 to select option Select Install/Boot Device, as shown in
Figure 12-5.

Version AF773_021
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Multiboot

1. Select Install/Boot Device

2. Configure Boot Device Order

3. Multiboot Startup <OFF>

4.  SAN Zoning Support

5. Management Module Boot List Synchronization

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

Type menu item number and press Enter or select Navigation key:1

Figure 12-5 Install/Boot Device

6. Enter 3 to select option CD/DVD, as shown in Figure 12-6.

Version AF773_021
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Select Device Type

1. Diskette

2. Tape

3. CD/DVD

4, IDE

5. Hard Drive

6. Network

7. List all Devices

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

Type menu item number and press Enter or select Navigation key:3

Figure 12-6 CD/DVD
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7. Enter 1 to select option SCSI, as shown in Figure 12-7.

Version AF773_021
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Select Media Type

1. SCSI

2. SSA

3. SAN

4, SAS

5. SATA

6. USB

7. IDE

8. ISA

9. List A1l Devices

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

Type menu item number and press Enter or select Navigation key:1

Figure 12-7 SCSI
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8. Enter option 1 to select your optical drive, as shown in Figure 12-8 (the
location code you see is different from the code that is shown in the figure).

Version AF773_021
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
Select Device
Device Current Device
Number Position Name
1. - SCSI CD-ROM
( Toc=U7954.24X.1077E3B-V20-C20-T1-L8200000000000000 )

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

Type menu item number and press Enter or select Navigation key:1

Figure 12-8 SCSI Device

9. In the next panel, select 2, Normal boot (not shown).
10.In the next panel, select eXit the SMS (not shown).
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11.The virtual server boots the virtual DVD. You then see the console panel that
is shown in Figure 12-9.

IBM Installation Toolkit for PowerLinux
Version 5.4
Timestamp 201303281340

The IBM(R) Installation Toolkit for PowerLinux live DVD is intended for
IBM Power Systems(TM) servers and IBM BladeCenter(R) blade servers using
IBM POWER7 (R) processors.

The IBM Installation Toolkit supports installation of the following Linux
distributions:

Red Hat Enterprise Linux 5.8 and 5.9
Red Hat Enterprise Linux 6.3 and 6.4
SUSE Linux Enterprise Server 10 SP4
SUSE Linux Enterprise Server 11 SP1 and SP2

For more information on hardware support, check: http://ibm.biz/BdxXsd

To get community support, post a message in the forum:
http://ibm.biz/BdxXrC
Welcome to yaboot version 1.3.14 (Base 1.3.14-43.mcp7.2)
Enter "help" to get some basic usage information
boot:

Figure 12-9 IBM Installation Toolkit for PowerLinux first panel,

12.Press Enter. The panel that is shown in Figure 12-10 opens.

Fxkxxxkx WELCOME TO IBM INSTALLATION TOOLKIT #**#**x%x
** Machine IP address is: 9.42.170.140 **

If you want to connect to Welcome Center from a remote browser, you **must** start the
Wizard mode first. Web-based applications will be displayed in your remote browser, but all
non web-based applications will be displayed in the text-mode display.

Please choose one of the options below:
1 - Wizard mode (performs installation)
2 - Rescue mode (goes to terminal)

Figure 12-10 IBM Installation Toolkit for PowerLinux, second panel
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13.0pen a browser, and enter https://IP_address, as shown in Figure 12-10
on page 561 (in our example https://9.42.170.140).

DHCP: The default TCP/IP network configuration that is used during the
installation is DHCP Client. If a DHCP server is present in the network, the
installation process is automatically assigned an IP address. There is an
opportunity to change for a permanent IP address later in the configuration
process.

14.Accept the license agreement when prompted.

15.The toolkit main menu opens, as shown in Figure 12-11. Choose Install
Linux.

IBM Installation Toolkit for PowerLLinux

What would you like to do?

Install Linux

Update the firmware of this system

Create an IBM Installation Toolkit bootable USB key
Clone or restore systems

Configure network
Access documentation resources

Register at IBM
Monitor tasks

O © 0 © © o O ©

Figure 12-11 IBM Installation Toolkit for PowerLinux main menu
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16.In Figure 12-12 on page 565, you must choose the software that you want to
install. The following options are available in this panel:

— Linux distribution

Select one of the supported Linux distributions and matching the DVD
Linux distribution to use. At the time of this writing, IBM Toolkit version
5.4.1 supports the following distributions:

SUSE Linux Enterprise 10 SP4

SUSE Linux Enterprise 11 SP2 and SP3
Red Hat Enterprise Server Linux 6.3 and 6.4
Red Hat Enterprise Server Linux 5.8 and 5.9

Supported operating systems: The p270 supports SUSE Linux
Enterprise 11 SP2 or later, and Red Hat Enterprise Server Linux 6.4 or
later.

— Installation profile

Select between Minimal, Minimal with X, default, and full. Each profile
selects a different set of the distribution packages to have a minimal or a
more complete Linux system.

e Minimal: Includes the smallest set of packages that allows the system
to boot and to perform basic tasks. The disk usage is minimal. You can
install other packages in the future by using the standard method that is
provided by each Linux distribution.

¢ Minimal with X: Includes all the packages that are included in Minimal.
It also includes the X Window System, a graphical environment that
runs on Linux. This option is for servers that include a graphics card,
but still have storage space restrictions.

Note: Power Systems compute nodes do not have a video
controller. To use the X graphical environment, you must use a
graphical emulator, such as, VNC.

* Default: Includes the default package selection for the distribution and
provides a balance between disk usage and functionality.

¢ Full: Includes all the package sets that are provided by the distribution.
(Requires the most disk space.)

— Disk partitioning

Select to install Linux on automatically partitioned disks or to use manual
partitioning. N_Port ID Virtualization (NPIV) is not supported.
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For automatic partitioning, choose one of the following partitioning options:

Automatic on a disk: Installs Linux on the chosen disk, which is
conventionally partitioned. Any data that is contained in that specific
disk is lost. In the example that is shown in Figure 12-12 on page 565,
disk sda (the first and only virtual disk in the virtual server, the other
disks are sdb, sdc, and so on ) is automatically partitioned by the IBM
Linux Installation toolkit.

Automatic partitioning using LVM: Creates an LVM-based partitioning
scheme using all existing disks and installs Linux on the partitions
according to the partitioning scheme. Any data that is contained in that
specific disk is lost.

Automatic partitioning using SW RAID: Creates a software-based
partitioning using all existing disks and installs Linux on the partitions
according to the partitioning scheme. Any data that is contained in all
disks is lost. This option is available only if you have at least two disks
on the system.

— Diriver disk
Select whether a driver disk is used for the Linux installation.
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More information can be found in IBM Installation Toolkit User's Guide.

IBM Installation Toolkit for PowerLinux

Installation settings for the target system
Settings + Linux distribution: Select 2
Linux distribution [ Red Hat Enterprise Linux 6 (Update 4) the Linux distribution to install

Installation profile | Default More info on your systerm.

Disk partitioning | sda « Installation Profile: Select

one of the following package
sets:

YIRS

Use driver disk | g

- Minimal: Installs the smallest
set of packages that allows the
system to start up and to
perform basic tasks, The disk
usage is kept to a minimum.
You can install additional
packages in the future using
the standard method provided
by each Linux distribution.

- Minimal with X Installs all
the packages included in
Minimal but also installs the X
window System, a graphical
environment that runs on

| i Hi ontion is sefill for ¥
Quit | | et |

Figure 12-12 Installation settings for the target system
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17.As shown in Figure 12-13, select the available workloads to install, depending
upon your requirements and click Next.

IBM Installation Toolkit for PowerLinux

Workloads to be installed

Available workloads Choose the workloads to be
Workload Description configured on the target system.
File and Print This workload prepares your server to work optimally as a file and
O BErEr print server, setting up the best configuration options for Samba after the system is installed, run
and Commaon Unix Printing Systermn (CUPS). : o
) . the JBM Installation Toolkit for
This workload prepares your server to work optimally as a LAMP 5 L & fied Setun Taol
[0 Lamp Server server, setting up the best configuration options for Apache, ower_mux IMPINeQ setul 100
MySOL and PHP. to optimally configure your
This warkload prepares and optimizes your server with a high workloads,
[0 mail server performance canfiguration far sending and receiving e-mails using
_'?E_Stf'x al?ld Ddo"ewt or Cyrus. . e ot ® Refer to the "Minimum resource
is workload prepares your server to work optimally as a - " i
i hetwpik network infrastructure server, setting up the best configuration requirements for workloads" topic

Infrastructure aptions for BIND (DNS) and Sauid, a_t htqo.'//pubﬁb.bou!a‘er.ibm.com
Anfocenter/inxintfov3romo
Andex Jsprtapic =% 2Fliagy ¥ 2Fres:

&I Erevl ﬂextl

Figure 12-13 Workloads to be installed menu
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18.In the Installation sources selection page, (see Figure 12-14), choose
CD/DVDROM, the virtual optical drive in the LPAR in our example, and then

click Next.

IBM Installation Toolkit for PowerLinux

Installation sources selection

Linux distribution source
Linux distribution source | CD/OVD-ROM v

Use custom netwark URL

IBM Installation Toolkit media source
IBMIT media source | CO/DYD-ROM v

Use custom network URL

Befrezh sources |
Quit | Brev | et |

»

Select an installation source for
the Linux distribution to be
installed on the target system.

Select an [BM Installation Toolkit
media source to be used to install
[BM packages on the target
system.

To specify a custom network
repository, type the URL in the
Use custom network URL field,
using URL notation. For example:
nfs 1.2 3. 4/path.

Figure 12-14 Installation source selection
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19.In the Network settings page, (see Figure 12-15), enter the host name and
DNS server address, select the network card (if there is more than one card
listed), then click Configure to set the permanent IP address of virtual server
after the installation.

IBM Installation Toolkit for PowerLinux

Network settings for the installed system

Global network settings Configure the network for the
Fully qualified hostname |EHE4WS installed system.

DNS server 9421701 Lo
+ Fully qualified hostname:

Network cards Specify a hostname for the
MAC Adress Link Configuration installed system using the format
&  F6:D7:40:09:04:02 Do Disahled shown in this example: IBMIT-

Linu. localdomain.

* DMNS server: Optionally, specify
a DMNS server,

The network cards for the
installed systerm are shown. To
configure a network card, select
the card and click Configure. To
see more details about a card,
select the card and click Details.

Configure | Details |
Quit | Brev | et |

Figure 12-15 Network settings for the installed system
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20.In Figure 12-16, select if the IP address of the installation is automatic (via
DHCP) or manual (static). For a manual selection, enter the details of the
fixed IP address, Netmask, and Gateway and click Save, then Next.

IBM Installation Toolkit for PowerLinux

Network settings for the installed system

Network card configuration 1) choose whether the network
MAC address F6:D7:40:09:04:02 interface associated to this
Configuration type | panual v network card will be disabled,
1P (94217169 configured automatically (DHCF)

—— or manually 2) if manually, set
et 256.266.254.0 the IP address, netmask and the
Gateway (Optional) |9.42170.1| gateway IP for it

»

Figure 12-16 Network settings: Save the configuration
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21.In the General settings page, (see Figure 12-17), configure the keyboard,
mouse, localization, time zone, and root password and then click Next.

IBM Installation Toolkit for PowerLinux

General settings for the installed system

Input peripherals

Keyboard | English (US) v
Mouse | Automatic v

Localization

Language | English (US) A

Time zone | Eagtern v| O use uTC

System security
Root password |essssses

Confirm root password |ssssssss

Red Hat specific
RHM activation key (Opdonal)

&I Erevl ﬂextl

Specify the settings for the
installed systerm:

* Keyboard: Select the
language setting for the
keyboard.

* Language: Select the
language to be used on the
installed system.

* Timezone: Select the
timezone to be used for the
time and date settings on the
installed system. Check Use
UTC if you want to use
Universal Time Coordinated
(UTCY, which is the
international time standard.

s Root password: Enter the
root password for the installed
system. The password may be

any IeWnd contain any

Figure 12-17 General setting for the installed system
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22.As shown in Figure 12-18, if a network is available that is providing external
network access for a software repository, select the IBM repository and
accept licenses. This makes future updates easier with the yum tool. In this
example, there is no access to the Internet and IBM public repositories, so we
leave the boxes cleared; therefore, we use a locally based software
repository. Click Next to continue.

IBM Installation Toolkit for PowerLinux

Software repository enablement

i — Select the repositories to be
Repository installed on the target system.
) ) ) Check the box next to the
Repository cences Details repository name to select it for
[0 ibm-power-repo ILAM, GPL See details

installation.

For more information about the
repository, dick See details.

To proceed, you must accept all
licenses for the selected
repositories by checking the box
next to [ accept all licenses
abave,

when finished, click Next,

iy accept all the licenses ahove

guit| Prev | Next |

Figure 12-18 Configure the IBM repository
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23.As shown in Figure 12-19, you select which packages to install. The following
pack options are available:

— Grayed out packages: The grayed out packages are the mandatory IBM
packages to install and cannot be cleared.

— Other optional packages:

e esagent.pLinux: For running Electronic Service Agent inside Linux
LPAR, instead using ESA of the Management appliance, which is the
recommended method.

¢ |IBM Java packages
e nmon: Linux version of the nmon AlIX monitoring tool.

e Large Page Analysis (Ipa)

IBM Installation Toolkit for PowerLinux

IBM packages to be installed

Filter packages by [ Al Servers v apply | _Selscl:: Ejhe IBM{R) software to be
installed.

lUse Filter by package to view

Package Catenony Information packages in each category. Select
P&M-authenticate &l Servers See details a category and click Apply.
ibrPMLinus Al Servers See details
ibrniteHinus All Servers See details Check the box next to the
i package name to select a package
sct-pexpect All Servers See details for installation. For more
ibm-power-managed-rhela HMC/TviM Managed Server See details information about each package,
libservicelog-devel HMC/IWM Managed Server See details ;“Ckhsfje dletalls- thn you Taﬁe
) ) . nished selecting packages, clic
esagent.pLinux Optional See details Next gp 9
O ibm-java-ppc-sdk Optional See details
[0 ibm-java-ppea4-sdk Optional See details Note: Packages that are
s optional See details unavailable for selection are
) - installed automatically.
nmon Optional See details

Quit | Brev | et I

Figure 12-19 IBM packages to be installed

24.When prompted, accept the license agreements and click Next.
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25.As shown in Figure 12-20, the summary page shows a summary of the
choices that were made. Click Next to begin the installation of the Linux
distribution and the packages that were selected.

IBM Installation Toolkit for PowerLinux

Summary
what will be installed Review the installation settings,
Linux distribution: Red Hat Enterprise Linux 6 (Update 4) IBM packages, and partition
Profile: Default settings that you selected,
Workloads: fileprint
Linux distribution media: CD/DWD-ROM If you want to change a setting,
IBMIT media: CO/OVD-ROM click Prewv.

IBM packages N )
PAM-authenticate, esagent.plinug, ibm-power-managed-rheld, ibmPMLinus, After verifying that the settings
ibrit4linue, libservicelog-devel, lpa, nmon, sct-pexpect are correct, click Next to start

. the installation process,
Data that will be LOST
Partitions: sdal,_sda:?, sda3 } Important: Review these
v all logical volumes in wg_rhéys settings carefully. After you dick
REND; (UERE Next, the settings cannot be
changed.

&I Erevl ﬂextl

Figure 12-20 Summary of the installation
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26.When prompted to change media, (see Figure 12-21), unload the
IBMIT4LINUX virtual media and then load the Linux installation virtual media
in the VIOS via a command line on the VIOS partition. The following
commands are used to perform these tasks:

$ unloadopt -vtd vtopt0 -release
$ loadopt -disk Linux_RH6 DVD -vtd vtopt0 -release

27.Click Next after the new virtual media is loaded.

IBM Installation Toolkit for PowerLinux

Insert CD/DVD media

Ingert the first dise of Red Hat Enterprise Liwe & (Update 4) and click Next to start the installation process. Inzert the requested CO/OWD
disc and click Next.

Quit | Brev ﬂextl
| _Lrev |

Figure 12-21 Insert CD/DVD media page
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28.The installation of the distribution begins, as shown in Figure 12-22. After a
few minutes, the LPAR reboots.

IBM Installation Toolkit for PowerLinux

Installation progress

Lbyi4disy |DAnage_parts.bhy )
15:458: 29 [manage_parts.py]
15:458: 29 [manage_parts.py]
15:458: 29 [manage_parts.py]
15:458: 29 [manage_parts.py]
15:458: 29 [manage_parts.py]
15:458: 29 [manage_parts.py]
performed

15:458: 29 [manage_parts.py]
used by parted command
15:458:30 [manage_parts.py]
15:458:30 [manage_parts.py]
15:458:30 [manage_parts.py]
15:458:30 [manage_parts.py]
15:45:30 [manage_parts.py] Creating Partitions

15:45:30 [manage_parts.py] Creating partition /dew/sdal

15:458:30 [manage_parts.py] - Fe-reading partition table for /dev/sda (try 1)
15:458:31 [manage_parts.py] Stopping all BAID arrays

15:458:31 [manage_parts.py] Creating partition /dew/sdaZ

15:458:31 [manage_parts.py] Creating partition /dew/sda3

15:458:31 [manage_parts.py] Creating partition /dew/sdad

15:458:31 [manage_parts.py] Formatting Toolkit partition

15:458:31 [manage_parts.py] Activating all existing LVM volume groups ~
15:458:31 [manage_parts.py] Activating all existing FATID arrays

15:458:31 [manage_parts.py] Creating FATID arrays

15:458:31 [manage_parts.py] Waiting for RAID arrays to become clean

15:48:31 [manage_parts.py] - Arrays: [] b

LOSAING KAll OPEratlons TOo be Perrormed
Deleting FAID arrays

Stopping all BAID arrays

Removing LVM logical wolumes []

Removing LVM wolume groups [vg rhéva]
Stopping all LVM wvolume groups

Loading Conwentional disk operations to be

The beginning of the installation
process is displayed until the
system automatically reboots.
After the system reboots, you
can monitor the installation
progress from the terminal that i
onnected to the system.

Adjusting conventional disk operations to be

Deleting Partitions

Deleting partition /dev/sda3
Deleting partition /dev/sda2
Deleting partition /dev/sdal

Figure 12-22 Linux Installation in progress

29.Monitor the installation at the console, as shown in Figure 12-23.

IBMIT Installation

Welcome to yaboot version 10.1.22-r1034

booted from '/vdevice/v-scsi@30000014/disk@8100000000000000"
Using configfile 'built-in'

Enter "help" to get some basic usage information

boot:

Figure 12-23 First reboot

30.After the reboot, press Enter when prompted.
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31.The packages are installed and progress is displayed in the panel, as shown

in Figure 12-24.

Welcome to Red Hat Enterprise Linux for ppc64

0%
Packages completed: 15 of 1152

- Installing glibc-common-2.12-1.107.e16.ppc64 (111 MB)
- Common binaries and locale data for glibc

<Tab>/<A1t-Tab> between elements | <Space> selects | <F12> next screen

Figure 12-24 Software package installation
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32. After the installation of the packages, the virtual server reboots and you are
prompted to change installation media, as shown in Figure 12-25 and
Figure 12-26. Use the unloadopt and Toadopt commands as described in
step 26 on page 574 to change the virtual media.

- Name : Lookin-
- Summary: IBMIT - .
- Insert DVD IBMIT 5.4 and press SPACE -

- Total : 3 . - 0K -

- Installed: 0 R
- Errors : 0 .

Figure 12-25 Media change request

Unable to find the IBM Installation Toolkit CD in any of the available
optical devices!

Please, insert IBM Installation Toolkit CD into selected CD-ROM drive and
press enter when ready...
CD devices found: /dev/sr0

Figure 12-26 Insert IBM Installation Toolkit CD
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33.For Red Hat Enterprise Linux installations, the RHEL Setup Utility appears, as
shown in Figure 12-27. Select the tools as needed. For more information
about the utility, see this website:

http://docs.redhat.com/docs/en-US/Red _Hat Enterprise Linux/

Text Mode Setup Utility 1.19.9 (c) 1999-2006 Red Hat,
Inc.

.......... Choose a Tool +eeececcess
Authentication configuration
Firewall configuration
Keyboard configuration
Network configuration
RHN Register
System services

<Tab>/<A1t-Tab> between elements | Use <Enter> to edit a selection

Figure 12-27 Red Hat configuration Utility

34.After the process is complete, select Quit to exit the utility.
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35.Log in to the Linux distribution, as shown in Figure 12-28.

RH64VS Togin: root

Password:
idddsasaddddsassadddsdsasddddtdssaaddsdssssaaddddssadddadsasddaddsaind
# IBM Installation Toolkit for PowerLinux Simplified Setup Tool

#
#
You have not yet run the Simplified Setup Tool. To configure your #
system using the Simplified Setup Tool, point your browser to: #
https://<server ip or hostname>:6060, where <server ip or hostname> #
is the IP address or host name of your system. #

#

#

H I FH H

#
tH###### A A A A A AR A A A RS A AR A AR A A AR RS F A A A AR AR A AR A A A A A
[root@RH64VS ~]#

Figure 12-28 First login after installation

36.0pen a browser and enter the following address:
https://<server-ip-or-hostname>:6060

The window that is shown in Figure 12-29 opens. Log in with the credentials
you entered in step 21 on page 570.

& https:/)9.42,171.69:6060/ authentication, do?key=2d 13651 e406c254d4aba529acA 3808585 Ruric c ‘.l" ).' f

User:

root
S— Password:

ok

The IBM Installation Toolkit for Powerlinux Simplified Setup Tool guides you
through the process of quickly and easily configuring one or more open
source workloads on your systern. Sign in to the Simplified Setup Tool using
the root user name and password, which you specified during the IBM
Installation Toolkit for Linug set up process,

Figure 12-29 IBM Installation Toolkit for PowerLinux GUI
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37.Review and agree to the license when prompted.

The Welcome page now appears, as shown in Figure 12-30.

€& B htps:/9.42.171.69:6060 cl|*g- Pl &
I1BM lnstallation loolKit tor PowerLinux Simgplitied Setup

Tool

Welcome Choose language || Change |
Instructions The IBM Installation Toolkit for PowerLinuy Simplified Setup Tool (Simplified Setup Toal) A

guides you through the process of quickly and easily configuring one or more open

U3 il @Epe i SEiE: i Emen source workloads on your system.

source workloads that you want to
configure, to download updates,
or to restore a previous workload
configuration.

Workloads
Select one of the following workloads to configure on your system. You can configure
one or more workloads in any sequence.

Open source workloads are
installed on your system by
default. If you selected one or
more workloads to configure
during the installation process of "
the IBM Installation Toolkit, those Configur

warkloads are highlighted on this no  Web server (LAMP) ) )

page. The IBM Installation Toolkit Simplified Setup Tool configures the Linux, Apache
MySQL and PHR/Perl (LAMP) architectures for web-serving functions.

After you complete the initial configuation of the waorkloads using the Simplified Setup
Tool, you will need to perform more advanced administrative tasks on your system to
implement solutions based on these workloads.

When you select one of the

workloads on this page, the no  Mail server

Simplified Setup Tool asks you to The Simplified Setup Toal configures the Postfix, Dovecot, and Cyrus

enter information about your applications,

environment. Using the

information that you provide, the no  File and print server

Simplified Setup Tool updates the Use the Simplified Setup Tool to configure the Samba file and print server. YWh
relevant configuration files to best configured, Samba software enables the system to share files and printers ar
tune the waorkload for your make them accessible from clients.

environment. The Simplified Setup

Tool asks you to confirm the no  Network infrastructure server

changes before it applies them to The Simplified Setup Tool configures the domain name server (DMNS), Squid
the configuration files, In some proxy server suppart, and a firewall filker to secure your network,

cases, configuration changes may

apply to mare than one workload. Features »
You are informed of any < S

ranfinnratinn channas that imnact ¥

Figure 12-30 Welcome window

This concludes the installation of Linux using the IBM Installation Toolkit for
PowerLinux.
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12.2 Installing Red Hat Enterprise Linux

This section describes the installation of Red Hat Enterprise Linux (RHEL) from
an RHEL distribution image. For more information about supported operating
systems, see 5.1.2, “Software planning” on page 132.

IBM Installation Toolkit: This section describes the process of installing
RHEL from the ISO image as provided by Red Hat. We also describe installing
RHEL by using the IBM Installation Toolkit for PowerLinux, which also installs
the IBM unique RPMs for Power Systems compute node. For more
information, see 12.1, “IBM Installation Toolkit for PowerLinux” on page 554.

We install the virtual servers by using a virtual optical media and the ISO image
of the RHEL distribution as the boot device. Figure 12-31 shows the Virtual
Optical Media window in IBM Flex System Manager.

Virtual Disks Storage Pools Physical Volumes | Virtual Optical Media Virtual Fibre Channel

Physical Optical Devices

You can assign physical optical devcies on the system directly to a logical partition. Select the physical optical device, then select the task that
you want to perform.

There are no physical optical devices on the Virtual I/O Server available for assignment

Virtual Optical Media

You can assign virtual optical media, such 25 2n ISO image, directly to a partition to use for storage. Select the virtual optical meadia, then selact
the task that you want to perform. You can alsc extend the size of the media library or delete an existing media library.

Media Library size: 29.88 GB (20.36 GE free) [ 4

end Library Delete Library
% 4¢ E| Actions  w Search the table... Sear
Select Name & | Assigned Virtual serve §  Mount Type % | Size &
RHELG1.is0 7983-RHELG(Z] Read-Only 2.96 GB
SLES-11-DVD-ppcS4-GM-C 7389-SLES(4) Read-Write 2.82 GB
SLES-11-DVD-ppc64-GM-C None Read-Write 3.63 GB
diaged.iso MNone Read-Only i07 MB

4

Figure 12-31 Virtual optical media management
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To install RHEL, complete the following steps:

1. After the virtual media is set up, boot the server and enter SMS. The panel
that is shown in Figure 12-32 opens.

Version AF773_021

SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
ain Menu

Select Language

Setup Remote IPL (Initial Program Load)

Change SCSI Settings

Select Console

Select Boot Options

o P wnNhDE =X

Type menu item number and press Enter or select Navigation key:5

Figure 12-32 Virtual server SMS menu
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2. Select option 5 (Select Boot Options). The panel that is shown in
Figure 12-33 opens.

Version AF773_021
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Multiboot

1. Select Install/Boot Device

2. Configure Boot Device Order

3. Multiboot Startup <OFF>

4.  SAN Zoning Support

5. Management Module Boot List Synchronization

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

Type menu item number and press Enter or select Navigation key:1

Figure 12-33 Select Install/Boot Device
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3. Select option 1 (Select Install/Boot Device). The panel that is shown in
Figure 12-34 opens.

Version AF773_021

SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
Select Device Type

Diskette

Tape

CD/DVD

IDE

Hard Drive

Network

List all Devices

NOoO OB W N

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

Type menu item number and press Enter or select Navigation key:3

Figure 12-34 Select Install/Boot Device
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4. Booting from a virtual optical drive is required, so select option 3 (CD/DVD).
The panel that is shown in Figure 12-35 opens.

Version AF773_021
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.

Select Media Type

1. SCSI

2. SSA

3. SAN

4, SAS

5. SATA

6. USB

7. IDE

8. ISA

9. List A1l Devices

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

Type menu item number and press Enter or select Navigation key:1

Figure 12-35 Selection of the SCSI DVD reader
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5. For the virtual optical media, select option 1 (SCSI). The panel that is shown in
Figure 12-36 opens.

Version AF773_021
SMS 1.7 (c) Copyright IBM Corp. 2000,2008 A11 rights reserved.
Select Device
Device Current Device
Number Position Name
1. - SCSI CD-ROM
( Toc=U7954.24X.1077E3B-V2-C2-T1-L8200000000000000 )

Navigation keys:
M = return to Main Menu
ESC key = return to previous screen

><
1]

eXit System Management Services

Type menu item number and press Enter or select Navigation key:1

Figure 12-36 SCSI CD-ROM in position one

6. Select the drive from which you want to boot. As shown in Figure 12-36, there
is only one drive to select, which is the virtual optical media that is linked to
the Red Hat Enterprise Linux DVD ISO image.

The system now boots from the ISO image. Figure 12-37 shows the boot of
the virtual media and the VNC parameters.

Welcome to the 64-bit Red Hat Enterprise Linux 6.1 installer!
Hit <TAB> for boot options.

Welcome to yaboot version 1.3.14 (Red Hat 1.3.14-35.e16_0.1)
Enter "help" to get some basic usage information

boot:

* linux

boot: 1inux vnc vncpassword=mypassword

Figure 12-37 Installation prompt with VNC parameters
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It is possible to stop the boot process by pressing the Tab key. You can then
enter the following optional parameters on the command line:

— To use VNC and perform an installation in a graphic environment, run the
Tinux vnc vncpassword=yourpwd command. The password must be at
least six characters long.

— To install Red Hat Enterprise Linux 6.1 on a multipath external disk, run
the Tinux mpath command.

For more information about these tasks, see Red Hat Enterprise Linux 6
Installation Guide and the DM Multipath, which is available at this website:

http://docs.redhat.com/docs/en-US/Red_Hat Enterprise Linux/6
For more information about VNC, see this website:
http://www.realvnc.com/

Figure 12-38 shows the network TCP/IP configuration that is required to use
VNC.

Welcome to Red Hat Enterprise Linux for ppc64

- Enter the IPv4 and/or the IPv6 address and prefix (address /

- prefix). For IPv4, the dotted-quad netmask or the CIDR-style

- prefix are acceptable. The gateway and name server fields must -
- be valid IPv4 or IPv6 addresses.

- IPv4 address: X.XX.20.114 / 255.255.XXX.0__
+ Gateway: X.XX.20.1
- Name Server: X.XX.242.28

<Tab>/<A1t-Tab> between elements | <Space> selects | <F12> next screen

Figure 12-38 Manual TCP/IP configuration for VNC installation
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Figure 12-39 shows the VNC graphical console start.

Running anaconda 13.21.117, the Red Hat Enterprise Linux system installer - please wait.
21:08:52 Starting VNC...

21:08:53 The VNC server is now running.

21:08:53

You chose to execute vnc with a password.

21:08:53 Please manually connect your vnc client to ite-bt-061.stglabs.ibm.com:1
(9.27.20.114) to begin the install.
21:08:53 Starting graphical installation.

Figure 12-39 VNC server running
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7.

Connect to the IP address that is listed in Figure 12-39 with a VNC client to
perform the installation. The RHEL installer graphical Welcome window
opens.

Select a preferred language for the installation process.

. Select the keyboard language.

10.Select the storage devices to use for the installation, as shown in

Figure 12-40. For virtual disks, hdisks, or SAN disks, select Basic Storage
Devices.

What type of devices will your installation involve?

Basic Storage Devices
'® Installs or upgrades to typical types of storage devices. If you're not sure which aption is right for you,
this is probably it.

_ Specialized Storage Devices
') Installs or upgrades to enterprise devices such as Storage Area Networks (SANs). This option will allow
you to add FCoE [ iS5CSI| / 2zFCP disks and to filter out devices the installer should ignore.

Figure 12-40 Select storage devices
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11.Select Fresh Installation (overwriting any existing installation) or Upgrade
an Existing Installation, as shown in Figure 12-41.

At least one existing installation has been detected on your system. What would you like to do?

| |
Fresh Installation

@ i| Choose this option to install a fresh copy of Red Hat Enterprise Linux on your system. Existing software

and data may be overwritten depending on your configuration choices.

| |
__ ~_ Upgrade an Existing Installation
@) | i| Choose this option if you would like to upgrade your existing Red Hat Enterprise Linux systerm. This
option will preserve the existing data on your storage device(s).

Figure 12-41 Select a fresh installation or an upgrade to an existing installation
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12.Select a disk layout, as shown in Figure 12-42. You can choose from various
installations or create a custom layout (for example, you can create a software
mirror between two disks). You can also manage older RHEL installations if
they are detected.

Which type of installation would you like?
Use All Space

N 0 Removes all partitions on the selected device(s). This includes partitions created by other operating
@ “ systems.

Tip: This option will remove data from the selected device(s). Make sure you have backups.

Replace Existing Linux System(s)
D Removes only Linux partitions {created from a previous Linux installation). This does not remaove other
L - partitions you may have on your storage deviceis) (such as VFAT or FAT32).

Tip: This option will remove data from the selected device({s). Make sure you have backups.

~ Shrink Current System
i Shrinks existing partitions to create free space for the default layout.
a5

Use Free Space

Retains your current data and partitions and uses only the unpartitioned space on the selected device
(s}, assuming you have enough free space available.

~ Create Custom Layout
i n Manually create your own custom layout on the selected device(s) using our partitioning tool.

Figure 12-42 Disk space allocation selections

13.Select the software packages to install, as shown in Figure 12-43.

The default installation of Red Hat Enterprise Linux is a basic server install. You can
optionally select a different set of software now.

@ Basic Server

© Database Server

_) Web Server

O Enterprise Identity Server Base
(O Virtual Host

) Desktop

) Software Development Workstation
) Minimal

Figure 12-43 RPM packages selection

The software installation process starts.
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When the VNC installation is complete, the window that is shown in Figure 12-44
opens. The virtual server reboots, the console returns to alphanumeric mode,

and you can connect to the server by using Secure Shell (SSH) or Telnet.

Congratulations, your Red Hat Enterprise Linux installation is complete.

Please reboot to use the installed system. Mote that updates may be available to ensure the prope
functioning of your system and installation of these updates is recommended after the reboot.

P

Figure 12-44 End of VNC installation

As the system boots, progress of the operation is displayed, as shown in

Figure 12-45.

Starting cups: [ OK ]

Mounting other filesystems: [ 0K ]
Starting HAL daemon: [ 0K ]

Starting iprinit: [ 0K ]

Starting iprupdate: [ 0K ]

Retrigger failed udev events[ OK ]
Adding udev persistent rules[ 0K ]
Starting iprdump: [ 0K ]

Loading autofs4: [ 0K ]

Starting automount: [ OK ]
Generating SSH1 RSA host key: [ 0K ]
Generating SSH2 RSA host key: [ 0K ]
Generating SSH2 DSA host key: [ 0K ]
Starting sshd: [ 0K ]

Starting postfix: [ 0K ]

Starting abrt daemon: [ 0K ]
Starting crond: [ OK ]

Starting atd: [ 0K ]

Starting rhsmcertd 240[ 0K ]

Red Hat Enterprise Linux Server release 6.1 (Santiago)
Kernel 2.6.32-131.0.15.e16.ppc64 on an ppcb64

ite-bt-061.stglabs.ibm.com login:

Figure 12-45 First time login screen

The basic installation is complete. You might choose to install more RPMs from

the IBM Service and Productivity Tools web page.
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12.3 Installing SUSE Linux Enterprise Server

In this section, we describe the installation of SUSE Linux Enterprise Server 11
(SLES 11) from a distribution image. We recommend that first-time users use the
VNC graphical mode to aid with understanding the complex options that are
available in the installation process.

Note: This section describes the process of installing SLES from the 1ISO
image as provided by SUSE Linux. We also describe installing SLES by using
the IBM Installation Toolkit for PowerLinux, which also installs IBM specific
RPMs for Power Systems compute nodes. For more information, see 12.1,
“IBM Installation Toolkit for PowerLinux” on page 554.

For brevity, the initial SMS steps are not shown here because they are described
in 12.2, “Installing Red Hat Enterprise Linux” on page 581. Follow steps 1 on
page 582 to step 6 on page 586.

At the SUSE welcome prompt, Figure 12-46, start the VNC installer by typing:

install vnc=1 vncpassword=password

where password is your password.

Welcome to SuSE:SLE-11:GA!

Type "install" to start the YaST installer on this CD/DVD
Type "slp" to start the YaST install via network
Type "rescue" to start the rescue system on this CD/DVD

Welcome to yaboot version 1.3.11.SuSE
Enter "help" to get some basic usage information
boot: install vnc=1 vncpassword=password

Figure 12-46 SUSE Welcome screen

For more information about these tasks, see the Architecture Specific Installation
Considerations chapter in the SLES 11 Deployment Guide, available from:

https://www.suse.com/documentation/slesll/
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1. The first window is the installation mode window, as shown in Figure 12-47.

CH e (] Installation Mode

F Welcome
B Systern Analysis

® Time Zone

Installation
® Server Scenario — Select Mad
® Installstion Summary
® FPerform Installation ((—
Configuration L#' (@ Mew |nstallation
c_f
® Checklinstallation —
® Hostname ( O Updste
[ |
& Metwork
® Custormer Center
# Online Update X
o Service & () Repsir Installed System
® Clean Up
® Release Notes e _— B y

® Hardware Configuration

["] Include Add-0n Preducts from Separate Medis

Help:] Abort H Back “ Next
L

Figure 12-47 Installation Welcome window
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2. Select New installation and click Next. The Installation Settings window
opens, as shown in Figure 12-48.

Preparation [l Installation Settings
o Welcome Click any headline to make changes or use the "Change..." menu below.
' System Analysis I Overview | Expert
«# Time Zone

l Keyboard Layout
Installation

» English (US)

«# Server Scenario
»  Installation Surmmary Partitionin
® Perform Installation * Create partition /dev/sdal (23.53 MB) with id=41

» Create swap partition /dev/sda2 (2.01 GB)

Configuration L. .
* Create root partition /dev/sda3 (17.96 GB) with ext3

Check Installation

Software
Hostname
* Product: SUSE Linux Enterprise Server 11
Metwork:
* Patterns:
Custormer Cernter + Base Systemn

+ Movell AppaArmer

. + 32-Bit Runtime Environment
Service + Help and Suppert Docurnentation
Clean Up + Minimal System (Appliances)

+ GMOME Desktop Envirenment

+ X Window System

Hardware Configuration + Print Server

+ Size of Packages to Install: 2.3 GB

L]

L]

L]

L]

® Online Update
L]

L]

® Release Notes
L]

Language

* Primary Language: English (US)

LChange... -
Help [ Abort l [ Back “ Install

Figure 12-48 Installation settings

3. Accept the default values or click Change to change the following values:

Keyboard layout
Partitioning
Software
Language

Click Next to continue.
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4. The Perform Installation window opens, as shown in Figure 12-49, which

shows the progress of the installation.

Preparation

" Welcome
«" System Analysis
" Time Zaone

Installation

" Server Scenario
" Installation Summary

» Perform Installation

Configuration

® Check Installation
® Hostname

® Metwork

® Custormner Center
® Online Update

® Service

® CleanUp

® Release Notes

® Hardware Configuration

(] Perform Installation

Media Size Packages | Time
Total 223GB 1138
SUSE-Linux-Enterprise-Server-11 11-0

Medium 1 2.29GBE 1138

Actions performed:

SENg TYpe o Partmion L1041
Creating partition /dev/sdaZ

Setting type of partition /dev/sdaz to 82

Creating partition /dev/sda3

Formatting partition /dev/sda2 (2.01 GB) with swap

Formatting partition /devisda3 (17.96 GB) with ext3

Mourting /devisdaZ to swap

Adding entry for mount point swap to /eto/fstab

Mounting /devisda3 to /

Adding entry for mount peirt / to fetgfstab

Installing yast2-country-data-2.17.32-1.3.ppc4.rprm (installed size 162.00 kB)
Installing util-linux-lang-2.14.1-11.15. ppcE4.rpm (installed size 3.57 ME)

13

4

Installing util-linux-lang-2.14.1-11.15 ppeE4.rpm (installed size 2.57 MB)

Installing Packages... (Remaining: 2.29 GB)

Figure 12-49 Perform Installation window
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5. The final phase of the basic installation process is shown in Figure 12-50.

Preparation

* Welcome
* System Analysis
* Time Zone

Installation

* Server Scenario
+* Installation Summary

» FPerform Installation

Configuration

Check Installation
Hestname
Metwork

Custorner Center

Service
Clean Up

-

-

-

-

® Online Update
-

-

® Release Motes
-

Hardware Configuration

() Finishing Basic Installation

Copy files to installed system
v Sawve configuration
- Install boot manager
o Sawve installation settings

o Prepare system for initial boot

Saving kdurmp configuration...

EEs
[ ree

— U - ) l

Help Abort

Figure 12-50 Finishing Basic Installation window

At the end of the installation, the system reboots and the VNC connection is
closed.

596 IBM Flex System p270 Compute Node Planning and Implementation Guide



Figure 12-51 shows the system console while rebooting. After reboot, VNC
restarts with the same configuration, after which we can reconnect to the VNC
client.
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yaboot starting: loaded at 00040000 00064028 (0/0/00c3ba70; sp: 01a3ffdo)

Figure 12-51 Reboot and VNC automatic restart

The installation and configuration continues with a prompt where the root

password must be entered.

Other installation windows open. Enter values as needed for your
environment and a normal operating system installation.
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7. After the installation is complete, the Installation Completed screen opens, as
shown in Figure 12-52. Click Finish.

EIEESSuss [~ Installation Completed
" Welcome

" System Analysis
" Time Zone

Installation The installation has completed successfully. Your system is ready for use. Click Finish to log in to the system.

 SewverScenario Please visit us at http:ifesss novell.comilinus.

" Installation Summarny

" Ferform Installation

Configuration

root Password
Check Installation
Hostname
Netwo
Customer Center
Online Update
Semice

Users

Clean Up

Release Notes

Hardware Configuration [®] Clone This System forAutavasT

TLLLLLLLCCs

E Abaort ] [ Back ” Finish

Figure 12-52 Installation Completed window
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8. The virtual server reboots again, the VNC server is shut down, and we can
connect to the command-line interface-based system console through a

virtual terminal by using SSH or Telnet, as shown in Figure 12-53.

Starting
Checking

Starting
Starting
Starting
Starting
Starting
Starting
Starting

Starting
Starting
Starting

Name Service Cache Daemon
ipr microcode levels

Completed ipr microcode updates

ipr initialization daemon
irgbalance
cupsd

rtas_errd (platform error handling) daemon:

ipr dump daemon
SSH daemon
smartd

Setting up (remotefs) network interfaces:
Setting up service (remotefs) network

mail service (Postfix)
CRON daemon
INET services. (xinetd)

Master Resource Control: runlevel 3 has been
Skipped services in runlevel 3:

Welcome to SUSE Linux Enterprise Server 11 (ppc64) - Kernel
2.6.27.19-5-ppc64 (console).

slesll-edkc login:

done

done
done
done
done
done
done
done
unused

done
done
done
done
reached

smbfs nfs smartd splash

Figure 12-53 SLES11 Login screen

The basic SLES installation is complete. You can choose to install more RPMs

from the IBM Service and Productivity Tool web page.
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Abbreviations and acronyms

AAS

AC
ACL
AFP
AFT
ALB
AME
AMM

AMS
ASHRAE

ASIC

ASMI

BBI
BOOTP
BOS
BRD
BTO

CD
CD-ROM

CEE

CFM
CLI
CMM
CN

CNA

Advanced Administrative
System

alternating current

access control list

Advanced Function Printing
adapter fault tolerance
adaptive load balancing
Advanced Memory Expansion

Advanced Management
Module

Active Memory Sharing

American Society of Heating,
Refrigerating and Air
Conditioning Engineers

application-specific integrated
circuit

Advanced System
Management Interface

browser-based interface
boot protocol

Base Operating System
board

build to order

compact disk

compact disc read only
memory

Converged Enhanced
Ethernet

cubic feet per minute
command-line interface
Chassis Management Module

Congestion Notification
Converged Network

Converged Network Adapter

© Copyright IBM Corp. 2013. All rights reserved.

CPU
CcCPw

CSs
CTO
DC
DCB
DCM
DEVD
DHCP

DIMM
DLPAR
DNS
DPS
DRC

DRV
DSA
DVD
ECC
EMC
ESA
ESB
ETE
ETS
FC
FCAL
FCF
FCID
FCOE
FCP
FDR

central processing unit

Commercial Processing
Workload

Cascading Style Sheets
configure-to-order
domain controller

Data Center Bridging
dual-chip module
device description

Dynamic Host Configuration
Protocol

dual inline memory module
dynamic logical partition
Domain Name System
Dynamic Path Selection

Dynamic Reconfiguration
Connector

drive

Digital Signature Algorithm
Digital Video Disc

error checking and correcting
electromagnetic compatibility
Electronic Service Agent
Enterprise Switch Bundle
everything to everything
Enhanced Technical Support
Fibre Channel

Fibre Channel Arbitrated Loop
Fibre Channel Forwarder
Fibre Channel identifier

Fibre Channel over Ethernet
Fibre Channel Protocol
fourteen data rate
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FDX
FIP
FLOGI
FPMA

FSM
FSP
FTP
GA
Gb
GB
GIF
GPU
GSA
GUI
HA
HAL
HBA
HDD
HEA
HH
HMC

HTML
HTTP
/0
IBM

IDE
IEEE

IMM

IOPS

602

full duplex
FCoE Initialization Protocol
Fabric Login

Fabric Provided MAC
Address

Flex System Manager
Flexible Service Processor
File Transfer Protocol
general availability

gigabit

gigabyte

graphic interchange format
Graphics Processing Unit
General Service Agents
graphical user interface
high availability

hardware abstraction layer
host bus adapter

hard disk drive

Host Ethernet Adapter
half-high

Hardware Management
Console

Hypertext Markup Language
Hypertext Transfer Protocol
input/output

International Business
Machines

identifier
integrated drive electronics

Institute of Electrical and
Electronics Engineers

instant messaging

integrated management
module

I/O operations per second
Internet Protocol

IPL
ISA
ISCLI

ISCSI

ISL
ISO

ITSO

IVM

KB
KVM
LAG
LAN
LDAP

LED
LICPGM
LLA
LOM
LP
LPAR
LPM
LR
LSO
LUN
LVM
MAC
MB
MM
MsI
MTU
NFS

initial program load
industry standard architecture

industry standard command
line interface

Internet small computer
system interface

Inter-Switch Link

International Organization for
Standards

information technology

International Technical
Support Organization

Integrated Virtualization
Manager

kilobyte

keyboard video mouse
link aggregate group
local area network

Lightweight Directory Access
Protocol

light emitting diode
licensed program

Link-local address

LAN on motherboard

low profile

logical partitions

Live Partition Mobility

long range

Large Send Offload

logical unit number

Logical Volume Manager
media access control
megabyte

Management Module
Message Signaled Interrupt
maximum transmission unit

network file system
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NIC
NIM
NMI
NPIV
NPV
NVRAM

(0]
OSPF
PC
PCI

PCI-E
PCOMM
PDU

PF

PFC
PID
POE
PSP
PSU
PTF
PVID
PXE

QDR
RAID

RAM
RAS

RBAC
RDIMM
RDMA

RHEL
RHN

network interface card
Network Installation Manager
non-maskable interrupt
N_Port ID Virtualization
N-Port Virtualization

non-volatile random access
memory

operating system
Open Shortest Path First
personal computer

Peripheral Component
Interconnect

PCI Express

Personal Communications
power distribution unit
power factor

Priority-based Flow Control
process ID

Proofs of Entitlement
preventive service planning
power supply unit

program temporary fix

port VLAN ID

Pre-boot eXecution
Environment

quad data rate

redundant array of
independent disks

random access memory

remote access services; row
address strobe

Role Based Access Control
registered DIMM

Remote Direct Memory
Access

Red Hat Enterprise Linux
Red Hat network

RIO
RIP
RMC

ROCE

ROI
ROM
RPM
RSA
RSS
RTE
RX
SAN
SAS
SATA
SCM
SCP
SCPF
SCSi

SDD
SDMC

SEA
SFP
SFT
SLES

SLI
SMIT

SMP
SMS

SMT
SMTP

remote I/O
Routing Information Protocol

Resource Monitoring and
Control

RDMA over Converged
Ethernet

return on investment
read-only memory

Red Hat Package Manager
Remote Supervisor Adapter
Receive-side scaling
Remote Terminal Emulator
receive

storage area network

Serial Attached SCSI

Serial ATA

Supply Chain Management
secure copy
start-control-program-function

Small Computer System
Interface

Subsystem Device Driver

Systems Director
Management Console

Shared Ethernet Adapter
small form-factor pluggable
switch fault tolerance

SUSE Linux Enterprise
Server

Service Level Interface

System Management
Interface Tool

symmetric multiprocessing

System Management
Services

Simultaneous Multi Threading

simple mail transfer protocol
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SOl
SOL
SPAR
SPT
SR
SR-IOV
SRAM
SRC
SRM

SS
SSA
SSD
SSH
SSIC

STP
TCB
TCO
TCP
TCP/IP

TFTP
TL
TLB
TPMD

TR
TSO

TTY
X
ubpP
UEFI

UFP
ul
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silicon-on-insulator

Serial over LAN

Switch Partition

System Planing Tool

short range

Single Root I/O Virtualization
static RAM

System Resource Controller

Storage Resource
Management

simple swap

serial storage architecture
solid state drive

Secure Shell

System Storage
Interoperation Center

Spanning Tree Protocol
Transport Control Block

total cost of ownership
Transmission Control Protocol

Transmission Control
Protocol/Internet Protocol

Trivial File Transfer Protocol
technology level
translation lookaside buffer

thermal and power
management device

Technology Refresh

TCP Segmentation
Offload

teletypewriter
transmit
user datagram protocol

Unified Extensible Firmware
Interface

Unified Fabric Port
user interface

UL
UPS
URL
usB
VAC
VIO
VIOS
VLAG

VLAN
VLP
VM
VMC
VNC
VPD
VPI
VRRP

VSP
WPAR
ww
WWN
WWPN
XML

Underwriters Laboratories
uninterruptible power supply
Uniform Resource Locator
universal serial bus

Volts, alternating current
Virtual I/0

Virtual I/O Server

Virtual Link Aggregation
Groups

virtual LAN

very low profile

virtual machine

Virtual Management Channel
Virtual Network Computing
vital product data

Virtual Protocol Interconnect

virtual router redundancy
protocol

Virtual Service Providers
Workload Partition

world wide

World Wide Name
World Wide Port Name

Extensible Markup Language
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Related publications

The publications that are listed in this section are considered particularly suitable
for a more detailed discussion of the topics covered in this book.

IBM Redbooks

The following IBM Redbooks publications provide more information about the
topic in this document. Some publications that are referenced in this list might be
available in softcopy only:

» Product Guide, IBM Flex System p270 Compute Node, TIPS1018

» IBM PureFlex System and IBM Flex System Products and Technology,
SG24-7984

» Product Guide, IBM Flex System p24L, p260 and p460 Compute Nodes,
TIPS0880

» IBM Flex System p260 and p460 Planning and Implementation Guide,
SG24-7989

» IBM Power Systems HMC Implementation and Usage Guide, SG24-7491
» IBM PowerVM Best Practices, SG24-8062

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

» IBM System p Advanced POWER Virtualization (PowerVM) Best Practices,
REDP-4194

» IBM System Storage N series Reporting With Operations Manager,
SG24-7464

» Implementing IBM Systems Director Active Energy Manager 4.1.1,
SG24-7780

» Implementing Systems Management of IBM PureFlex System, SG24-8060

» Integrated Virtualization Manager for IBM Power Systems Servers,
REDP-4061

» NIM from A to Z in AIX 5L, SG24-7296

» Positioning IBM Flex System 16 Gb Fibre Channel Fabric for
Storage-Intensive Enterprise Workloads, REDP-4921
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» Storage and Network Convergence Using FCoE and iSCSI, SG24-7986
» TotalStorage Productivity Center V3.3 Update Guide, SG24-7490

You can search for, view, download, or order these documents and other
Redbooks, Redpapers, Web Docs, draft, and other materials at this website:

http://www.ibm.com/redbooks

Online resources

The following websites are also relevant as further information sources:
» IBM US Announcement letter for p270:

http://ibm.com/common/ssi/cgi-bin/ssialias?infotype=dd&subtype=ca&&h
tml1fid=897/ENUS113-064

» IBM Flex System p270 Compute Node product page:
http://ibm.com/systems/flex/hardware/servers/p270

» IBM Flex System Information Center:
http://publib.boulder.ibm.com/infocenter/flexsys/information/

» IBM Flex System p270 Compute Node Installation and Service Guide:

http://publib.boulder.ibm.com/infocenter/flexsys/information/topic/c
om.ibm.acc.7954.doc/printable_doc.html

» IBM Redbooks Product Guides for IBM Flex System servers and options:
http://www.redbooks.ibm.com/portals/puresystems?0pen&page=pgbycat

» IBM Flex System Interoperability Guide:
http://www.redbooks.ibm.com/fsig

» |IBM System Storage Interoperation Center:

http://www.ibm.com/systems/support/storage/ssic

Help from IBM
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IBM Support and downloads:
http://www.ibm.com/support

IBM Global Services:

http://www.ibm.com/services
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