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Preface

Today, more than ever before, there are a number of factors that are driving businesses to
consider different ways of providing storage for their servers. The number of servers being
used within a company, or even within a department, often grows rapidly as business
processes are computerized. This can cause inefficiencies in the way storage capacity is
distributed and a lack of flexibility, accompanied by escalating management costs. Storage
area networks (SANSs) offer a solution to the quandary of having to meet the storage needs of
your business in a way that is flexible, cost effective, and relatively simple to manage.

By offering a centralized pool of storage that is accessible by a number of different servers,
capable of being distributed according to the need of individual systems, and that can be
scaled as the needs of your business grow, and by providing sophisticated management
tools, storage area networks offer an attractive alternative to server-specific storage
subsystems.

These benefits may easily offset costs that are, initially at least, higher than those for
direct-attached storage. Some additional complexity in configuration also has to be
considered, but the advantages already mentioned, and the levels of redundancy available,
which ensure reliable operation, make a compelling argument for implementing SANs in any
network having more than a handful of servers.

This Redpaper will help you install, tailor and configure a storage area network using IBM
xSeries servers and the latest Fibre Array Storage Technology (FAStT) subsystems they
support.

The team that wrote this Redpaper

This Redpaper was produced by a team of specialists from around the world working at the
International Technical Support Organization, Raleigh Center.

Steve Russell is a Certified Consulting IT Specialist at the International Technical Support
Organization, Raleigh Center, where he manages residencies and produces Redbooks and
Redpapers related to IBM xSeries servers. Before joining the ITSO, Steve worked in the
Technical Marketing field in the UK as a member of the IBM Netfinity organization in EMEA.
Prior to that, he spent nearly 15 years managing and developing PC-based hardware and
software projects at the IBM Hursley laboratory in the UK. He holds a degree in Electrical and
Electronic Engineering, and is a member of the Institution of Electrical Engineers and a
Chartered Engineer.

Derek Cowan is a Technical Support Engineer for IBM Australia in the Asia Pacific Technical
Support Center. He previously worked in the World-wide Level 2 Helpcentre in Greenock,
Scotland. He has five years’ experience in xSeries, Netfinity, and PC Servers. He holds an
honours degree in Mechanical Electronic Systems from Glasgow Caledonian University. His
areas of expertise include Windows NT 4.0, MSCS, SCSI, DASD and Storage Area
Networking.
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provided by xSeries servers or FASIT disk subsystems. See the PUBLICATIONS section of
the relevant IBM Programming Announcements for these products for more information about
what publications are considered to be product documentation.
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Storage area network overview

In today’s business environment, the growth in e-business and data-intensive applications
such as data warehousing and data mining is pushing the limits of disk subsystem
performance and capacity. Fibre Channel is an architecture designed to meet these
increasing demands.

As often found with new technology, customers sometimes display uncertainty and a
reluctance to deploy unfamiliar products. Since one of the main strengths of Fibre Channel is
its flexibility, it allows you to create complex configurations that can be confusing if you are
new to the subject. This Redpaper is intended to overcome some of the complexity issues
and offer guidance to assist you in installing and configuring an IBM SAN solution using
xSeries servers. Along the way, we demonstrate how Fibre Channel architecture is meeting
the new demands already mentioned.

In this opening chapter, we describe a SAN and the benefits it brings, and discuss some of
the terminology associated with SANSs.

1.1 SAN Introduction

Most current Intel CPU-based servers are directly attached to their own storage subsystem.
Typically, the CPU communicates with attached disks using a Small Computer System
Interface (SCSI) bus. In contrast, a storage area network (SAN) is a topology that
interconnects servers with a separate storage subsystem. The components of a SAN are
switches, hubs, gateways and routers. These are familiar names to anyone who works with
local area networks (LANs), and a storage area network can be thought of as a LAN for the
disk subsystem. As this is a relatively new network architecture, some interoperability issues
can arise when connecting multiple vendors’ devices into a single SAN. IBM offers a single
vendor solution, which eliminates these concerns.

© Copyright IBM Corp. 2002 1
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To help you to understand exactly what comprises a SAN, let us split this new technology into
three main components:

>

SAN fabric

Fibre Channel defines a physical structure for communication between, for example,
servers and a disk subsystem and is often the technology of choice when constructing a
SAN. The interconnecting network of devices such as switches, hubs, gateways and
routers is referred to as the SAN fabric.

SAN servers

Being able to provide centralized storage for a number of servers is the primary reason
that SAN solutions are attractive, since this offers flexibility, cost effectiveness and ease of
management.

Systems connected in a SAN can include a mix of server platforms, such as Windows
2000, UNIX (of various flavors) and z/OS. As customers drive towards server
consolidation and e-business, the need for SAN solutions will increase. Although the early
SAN solutions supported only homogeneous (single operating system) environments,
SANs have now evolved to the point where they can support a truly heterogeneous
(multiple operating system) environment.

SAN storage

Storage is the resource on which your valuable information resides, and it must therefore
support your company's business objectives. Simply deploying more and faster storage
devices is not enough; a new kind of infrastructure is needed, one that provides enhanced
network availability, data accessibility, and system manageability than that offered by
traditional storage subsystems.

Figure 1-1 shows an example of the topology for a network that utilizes a SAN for server
storage. In it, we see the network servers attached to disks and other storage subsystems
over a storage area network:

Storage Area Network

Utilizing a specialized network behind the servers

|
Clients g

Local/Wide-Area Network
(Messaging Protocol - TCP/IP, Net BIOS)

Servers

Storage Area Network
(/O Protocols - SCSI, ESCON, FICON, and so on)

Magstar

Enterprise Storage
Server

Figure 1-1 Topology of a network using SAN storage
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1.2 Small Computer Systems Interface (SCSI)

Fibre Channel has close links with parallel SCSI as it supports the SCSI protocol. Therefore,
we feel that it should be discussed. In doing so, we explain SCSI’s limitations and give
reasons as to why Fibre Channel is the new high-end disk architecture.

Even today SCSI is the predominant server disk interface technology used in xSeries servers.
SCSI was designed for the personal and small computer environment, and became an
American National Standards Institute (ANSI) standard in 1986. It allows attachment of
peripheral devices such as disk drives, CD-ROMs and tapes, using a bus architecture that is
most commonly 16 bits wide. SCSI can be split into two components, namely the physical
interconnection among devices and the protocol or command language by which devices
communicate.

Although very successful and popular, the SCSI architecture does have some limitations.
These include support for a maximum of 16 devices on the bus, and a maximum cable length
of 12 meters. SCSI bus speeds have increased significantly since its inception, but further
increases to the bus clocking speed (to boost performance) is becoming more and more
difficult, for a number of reasons. One problem, for example, is that higher bus clock rates
generally mean shorter maximum bus lengths must be observed, due to the properties of
signal propagation along the bus. Configuring large amounts of online disk storage while
observing such restrictions can be challenging.

That said, SCSI is still the mainstream server disk technology and many xSeries systems
include basic SCSI support as standard on the system board. For users who wish to benefit
from the security of RAID technology, IBM offers the IBM ServeRAID-4 family of controllers.

1.3 Fibre Channel

As the demands on storage have increased, the limitations of parallel SCSI have become
more pressing, and a new architecture became necessary in order to overcome them. Fibre
Channel addresses these issues in a number of ways. Being a serial architecture means that
some of the signal propagation problems with handling high-speed parallel data do not arise.
In addition, using optical transmission techniques rather than electrical signals means that
cable lengths can be significantly longer. (Fibre Channel can be implemented using copper
cables but, even then, supports longer cables than SCSI.)

Fibre Channel is an ANSI standard that uses a serial transmission rate of 1 GHz and an
aggregate data rate of 200 MBps (both soon to be doubled), compared to SCSI’'s maximum of
80 MHz and 160 MBps. The SCSI command protocol is well defined and is used over Fibre
Channel for controlling disks, although other protocols are also supported over a Fibre
Channel link.

Three distinct topologies are supported by Fibre Channel:

» Point-to-point

» Arbitrated loop

» Switched fabric

These are shown in Figure 1-2:
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Point_to_Point

Figure 1-2 Fibre Channel topologies

Let us take a look at each of them, in turn.
» Point-to-point

This is the simplest topology and is a straightforward connection between two Fibre
Channel nodes. The two devices utilize the total bandwidth of the connection.

Arbitrated loop

Fibre Channel Arbitrated Loop (FC-AL) is a loop topology that supports up to a maximum
of 126 devices, all sharing the available bandwidth. Data is passed to a device, which
examines the data and which, if it is intended for that device, keeps it; otherwise the data is
passed onto the next device in the loop.

Since this is an arbitrated topology, only two devices can talk on the loop at any one time.
A device will request access to the loop and, if successful, a connection is made between
the sender and a receiver. Frames are transferred around the loop using the SCSI
protocol. Once the transfers have finished, the communication ends and the loop is again
available for arbitration by other devices. To ensure that other devices can win arbitration,
a fairness algorithm can be employed.

Switched fabric

Fibre Channel Switched (FC-SW) topology is typically used in SANs. Full bandwidth
dedicated links are available at each port of a switch. Thus, when you add a device to the
switch, you are actually increasing the aggregate bandwidth. This is in contrast to
arbitrated loops, in which the existing bandwidth has to be shared among all attached
devices, and thus adding a device effectively reduces the average bandwidth available to
other devices on the loop. A switched fabric can currently support up to 16 million devices.

Implementing IBM @server xSeries SANs




1.4 IBM xSeries servers and Fibre Channel

As Fibre Channel technology has evolved, IBM, as a technology leader, has embraced it and
released product into the marketplace. We can broadly break the introduction of Fibre
Channel products into three phases:

» Phase 1

In 1998 IBM introduced the 3526, which was the first Fibre Channel RAID controller for
IBM Intel-based servers. It supported a Fibre Channel link between server and controller,
but the disks it drove were attached using a SCSI bus. The 3526 was accompanied by the
3523 unmanaged hub. Using the unmanaged hub and the RAID controller, you could
create arbitrated loop topologies.

The 3526 allowed customers to migrate some of their parallel SCSI disk enclosures into a
Fibre Channel environment. The IBM 3526 had six SCSI parallel ports, allowing up to 60
drives to be attached, and host-side fiber connections that allowed you to connect to an
unmanaged hub. This meant that you could attach your SCSI disks to a SAN’s fabric. The
maximum number of drives that could be connected to a single SCSI adapter at the time
was 30, using the ServeRAID-3HB SCSI RAID Controller. The 3526 introduced the
Intel-based server market to the advantages of Fibre Channel, namely support for
increased attachment distance, greater bandwidth and higher total storage capacity.

» Phase?2

The next step was to have an end-to-end fiber solution. In 2000, IBM released Fibre Array
Storage Technology (FAStT) products such as the FAStT500 RAID controller, EXP500
expansion unit, and 2109-S08 and 2109-S16 Fibre Channel switches, so that this could
now be achieved. With the ability to implement fiber connections all the way down to the
individual disk drives, we now have end-to-end connectivity at 1 Gbps. Also, with the
release of the 2109-S08 and -S16 switches, you may now implement a switched SAN
fabric, with a higher aggregate bandwidth than that available in a hub-based network.

The FAStT500 with its dual loop capability allows you to attach up to 22 storage
enclosures for a maximum of 220 drives. With 73.4 GB drives supported, this means a
total storage capacity of 16.1 TB. With the ability of the 2109 switches to cascade, this
means that storage scalability is now a reality.

» Phase 3

While this paper was being prepared, IBM released the FAStT700 Storage Server. The
FAStT700 supports 2 Gbps host-side connections and uses small form factor gigabit
interface converters (GBICs). The FAStT700 has two controllers each with a 700 MHz
processor and 1 GB of SDRAM cache memory.

The new FASIT FC-2 Host Bus Adapter is a 64-bit 66 MHz PCI-X adapter that supports 2
Gbps Fibre Channel connections. The adapter can automatically negotiate for Fibre
Channel bit rates of 1 or 2 Gbps. The card is also compatible with 32-bit and 33 MHz PCI
slots.

The EXP700 is a new 14-bay Fibre Channel disk enclosure and supports 1 Gbps drives
initially, with future support for 2 Gbps drives.

In order to enable implementation of complete 2 Gbps fabrics, IBM will also be releasing a
2109 F16 switch where each port supports 2 Gbps connections.

With the availability of these new products, IBM has also released Version 8 of the IBM
Storage Manager software. This version has some new features, such as the ability to
increase a logical drive’s capacity and Flashcopy, which creates a logical point-in-time
image of a physical disk and can require less disk space as it is a logical copy not a
physical one. Typically this feature would be used for backup applications to read data and
perform a backup while the original drive is still online for user access.
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1.5 Advantages of SANs

Storage area networks have many benefits and advantages over traditional direct-attached
storage technologies. The following list highlights the most important of these:

'S

Increased bandwidth

A Fibre Channel connection typically supports a transfer rate of 100 MBps half-duplex and
200 MBps full-duplex. The latest Fibre Channel products run at 200 MBps half-duplex and
400 MBps full-duplex. The maximum rates supported by SCSI at the moment are
supported by Ultra160 devices, with a 160 MBps transfer rate. 320 MBps products are
planned for the future.

Scalability

Fibre Channel scales extremely well. With the use of switches, you can keep adding more
and more devices to the SAN. Another factor in SAN scalability is support for much greater
drive capacity. The ServeRAID-4 SCSI RAID controllers with fully populated EXP300s can
have a maximum of 56 drives connected to a single controller. The FAStT500 can have a
maximum of 220 drives attached to it.

Longer distances

SCSI Ulira160 connections support a maximum distance of 12 meters. Short-wave Fibre
Channel can support distances up to 500 meters. If even greater distances between
server and storage are needed, long-wave Fibre Channel can support distances of up to
10 km. By cascading switches, this distance can be increased up to 70 km. This distance
is limited by the maximum number of hops (seven) allowed between devices.

Centralized storage and management.

SAN technology allows you to have a pool of storage from which you can allocate disk
capacity to servers as required. This reduces the amount of unused capacity inherent in
direct-attached storage configurations, where changing storage capacity requires adding
or removing individual drives accessible by a single server. Extra storage can also be
added without shutting the systems down. With SAN Navigator you have the ability to
totally manage your SAN infrastructure.

Reduced LAN traffic.

Data backup is critical, but backing up each server with its own tape, or across the network
with a shrinking backup window, is either costly or affects LAN performance. With a SAN,
you can perform LAN-free and server-free backups with tape pooling.

High availability

SCSI cabling limits common disk subsystem clusters to only two machines. With a SAN
providing storage, this limitation is removed. Using the FAStT500 product, we now have
the ability to have clusters with four, eight, 16, and 32 machines as the FAStT500 currently
supports up to 16 storage partitions. Switch cascading allows you to eliminate any single
point of failure in your fabric, further enhancing high availability.

1.6 Terminology

As is typical when a new technology is introduced, a number of new and unfamiliar terms are
used when discussing it. The following list defines those you are most likely to encounter:

>

LUN

Logical Unit Number. To an operating system, a LUN appears as a disk drive. A LUN can
be a physical disk, a tape, or a logical disk when using RAID. The LUN is a unit of storage
that is assigned to a host.
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LUN masking

LUN masking is the ability to hide LUNS (drives) from other hosts. It is particularly useful
in a heterogeneous environment.

Host
This is the term that represents a computer attached to the SAN.
Host port

A host port is a physical connection to the PCI adapter that allows an xSeries server a
fiber connection into the SAN. The server can be attached, using its host port, to a switch
or hub or directly to a FAStT500 control unit.

Host Group

A host group is a collection of hosts. The members of a host group are usually defined to
have access to common storage (that is, they are in a clustered configuration).

Homogeneous environment

Your environment is said to be homogenous when only one operating system is in use by
servers in the SAN.

Heterogeneous environment

Your environment is said to be heterogeneous when multiple operating systems are in use
by different servers in the SAN, for example Windows 2000 and Red Hat Linux.

Zoning

Zoning allows segmentation of a SAN at the switch level. This segmentation can be
created at either a software or hardware level.

— Hardware zoning uses physical ports and groups these to form a zone.
— Software zoning uses World Wide Names (WWNSs) to form a zone.
Fabric

A fabric is the switched network that interconnects the Fibre Channel devices belonging to
the SAN.

WWN

Every Fibre Channel device is given a World Wide Name, which is an IEEE-registered
64-bit unique number.

Cascading
Cascading is the term used to refer to interconnected switches.
GBIC

Gigabit Interface Converters are hot-pluggable modules connecting the electronic
interfaces of Fibre Channel devices to the medium used in the SAN fabric. GBICs are
available to support short-wave and long-wave optical fiber, and also copper cables.
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Planning a SAN

Installing a SAN is a relatively complex undertaking that requires proper planning. In this
chapter we discuss some the steps you should take before starting to construct your own
SAN. During the writing of this paper, we implemented a small SAN in our lab and we give
examples of our own planning steps in the hope that these will assist you with your own
implementations.

2.1 Hardware

First of all we look at the hardware that we used for our SAN. The discussion is intentionally
brief. If you require more details about the products to which we refer in this section, we highly
recommend Fibre Array Storage Technology, A FAStT Introduction, SG24-6246.

2.1.1 FAStT500 Storage Server

The FAStT500 Storage Server, shown in Figure 2-1 on page 10, is a 4U-high, dual Fibre
Channel RAID controller. Each controller has a 300 MHz AMD K6 processor with 256 MB of
cache, which can be upgraded to 512 MB. The FAStT500 has fiber connectivity all the way
from host to drives and supports 1 Gbps transfer rates. Each controller has a serial
connection and a 10/100 Mbps Ethernet port for management.

The FAStT500 supports four host-side mini-hubs and another four mini-hubs for connections
to drive enclosures. On the drive side, each mini-hub supports a single loop. Two mini-hubs
provide a single FC-AL loop with redundancy, and the full complement of four mini-hubs can
therefore support two redundant loops.

A single Fibre Channel loop can support 126 devices. However, since each EXP500 external
disk enclosure houses 10 drives, all of which require an ID, and a management chip, which
also uses an ID, a total of 11 enclosures, using 121 IDs, can be attached to a loop. The total
number of drives supported by two loops is therefore 220.

© Copyright IBM Corp. 2002 9



Figure 2-1 FAStT500 Storage Server

2.1.2 FAStT EXP500 Storage Expansion Unit

10

The EXP500 is a 3U external racj-mountable storage enclosure which supports a maximum
of 10 Fibre Channel disj drives. The rear of the enclosure has two Enclosure Services
Monitor (ESM) boards. These boards have LEDs to indicate errors and events. The ESM
boards also have Tray ID switches. These switches need to be set to identify the enclosure
when multiple units are attached to a FAStT Storage Server.

The EXP500 has a SCSI Access Fault Tolerant Enclosure (SAF-TE) chip, which is a
management device that is used for monitoring and management of both the enclosure and
the drives it contains. A storage enclosure fault could be, for example, a fan failure or a high
temperature warning. An EXP500 enclosure is shown in Figure 2-2:

Figure 2-2 EXP500 Storage Expansion Unit
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2.1.3 SAN Fibre Channel switches

IBM offers two SAN Fibre Channel switches, the 2109 Models S16 and S08. Common
features of these switches are that they both have hot-swappable redundant power supplies
and cooling fans, and both have an RJ-45 connector supporting 10/100 Ethernet connections.
This port allows remote telnet and Web access for configuration, monitoring and testing of the
switch.

Both models also run the same fabric operating system, which allows the interconnection of
switches to create a SAN with hundreds of ports, providing high performance, scalability and
fault tolerance.

Differences between the switches are that the S16 is a 2U high device with 16 ports. The S16
also has an LED panel and a keypad, which are used to configure an IP address to allow you
to use a Web browser and JAVA for management.

In contrast, the S08 is a 1U high device that has eight ports. A terminal emulation program,
such as HyperTerminal, is used to perform IP address configuration over a serial port
connection. This allows you to use a Web browser and JAVA for management.

Figure 2-3 shows a picture of the IBM 2109 S16 switch:

Figure 2-3 IBM 2109 S16 switch

2.1.4 FAStT Host Bus Adapter

The FASHT Host Bus Adapter is a 64-bit PCI adapter that can run at 66 MHz. The card is
backward compatible and can work in a PCI slot that is 32 bit and 33 MHz speed. This
adapter supports only short-wave Fibre Channel connections, since the GBIC is fixed.

The adapter is compliant with PCI Version 2.2 and Fibre Channel-Arbitrated Loop (FC-AL-2)
standards, and supports point-to-point and fabric connections. It support Fibre Channel to
SCSI and IP protocols, but only Fibre Channel to SCSI is supported in xSeries server
solutions. The adapter is shown in Figure 2-4:

Chapter 2. Planninga SAN 11




Figure 2-4 FAStT Host Bus Adapter

2.2 Configuring the hardware

Correct configuration is the single most important factor in implementing a SAN. This section
breaks the process down into its major steps, introducing them in sequence. Later chapters
then provide more detail about these steps.

2.2.1 Cabling hardware

Cabling the hardware is an extremely important part of the install process. You should define
a naming standard and label all cables accordingly. We recommend reading Chapter 2 of the
Fibre Array Storage Technology, A FAStT Introduction, SG24-6246, and Chapter 2 of Netfinity
FAStT500 RAID Controller Enclosure Unit Installation Guide, shipped with the product, for
detailed information about how to cable your FAStT500 and EXP500 units.

In our lab configuration, we started with a simple SAN, based on an xSeries server with two

HBAs installed, a switch, a FAStT500, and one EXP500. A schematic for this configuration is
shown in Figure 2-5:
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Figure 2-5 Basic SAN configuration

In our experience, a first point of confusion for people new to Fibre Channel hardware is
understanding how connecting one cable can create a loop. To understand this we have to
look more closely at the cable itself, as shown in Figure 2-6:

FAStT500 EXP500
Fiber optic links
GBIC \ GBIC
K |
_ — \‘ I _
HTX % X ] RXH
N
Short-wave
Fibre Channel Cable

Figure 2-6 Cable diagram

The cable has two fiber connectors, a transmit and a receive connector for each device. The
transmit port of one device is connected to the receive port of the other. Therefore, when, for
example, you connect the cable from a RAID Controller to an EXP storage enclosure, a loop
is formed.
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To improve overall system availability, we recommend that you install two FAStT HBAs in each
xSeries server. Doing so allows you to create redundant paths and helps to ensure that your
data is always accessible. We believe that if you are going to make a significant investment in
a high-performance solution, then the cost of a second adapter is more than offset by the
improved availability you achieve.

2.2.2 Power on and off sequence

The following procedure must be followed when applying or removing power to an xSeries
SAN solution. The FAStT500 controllers require that the attached EXP500 storage units are
powered on before power is applied to the FAStT500 Storage Server. This is due to the
controllers’ configuration being stored on the drives themselves, and is specific to the Tray IDs
and Slot IDs of the attached EXP500 storage units.

Important: If you do not power on in the correct sequence you could lose your storage
server configuration and possibly your data.

The recommended power-on procedure is:

1. Apply power to your EXP500 storage units

2. Apply power to your Fibre Channel hubs or switches
3. Apply power to your FAStT500 Storage Server

4. Apply power to your servers

Important: If you do not power off in the correct sequence you could lose your storage
server configuration and possibly your data.

The recommended power-off procedure is:

1. Remove power from your servers.

2. Remove power from your FAStT500 Storage Server

3. Remove power from your Fibre Channel hubs or switches
4. Remove power from your EXP500 storage units

2.2.3 Zoning
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Zoning is a technique used in the SAN switches in order to segment your SAN. In a Windows
environment, if you do not zone properly you may have multiple paths to the drives, causing a
single LUN to appear multiple times under the operating system. This is to be avoided, so we
zone the switch in order that each FAStT HBA has only one path to a RAID controller in the
FAStT500.

When it is time to zone your IBM switches, you have to decide whether to implement soft
zoning, hard zoning, or a combination of both. Let us examine these zoning methods:

» Hardware zoning

Hardware zoning groups physical ports on a switch to form a zone. The advantage of
hardware zoning is that, if a device fails, a replacement can be connected into the same
port and no additional administration work is required. If you select this approach,
adequate physical security measures must be taken to prevent unauthorized individuals
from making connections to configured ports, and thereby accessing your SAN.
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» Software zoning

Software zoning uses unique World Wide Names (WWNs) to form your zone. This method
of zoning allows you to attach a meaningful alias name to each device, making your zone
easier to administer. As WWNSs are used, you can physically change the ports to which
devices are attached without disrupting the SAN configuration. A minor negative aspect to
software zoning is that there is some administration overhead if an adapter fails and needs
replacing. If and when this occurs, you have to reassign the old alias name to the new
adapter.

In our configuration we chose software zoning. This enabled us to scale and implement
redundancy easily during the switch upgrade we undertook later. When we cascaded the
switches and moved connections to the new switch, we did not have to do anything to the
zone configuration. The security and configuration integrity was maintained without any
administration work.

Once you have correctly zoned your SAN, allowing each adapter only one path to a controller,
the redundant disk array controller (RDAC) driver is used to provide the operating system with
fault-tolerant paths to the disks. The RDAC essentially communicates with the RAID
controllers, requesting them to move the disks across to the RAID controller with which it can
communicate when the original path to the LUN fails.

For example, referring back to Figure 2-5 on page 13, if we assume that HBA A is zoned with
controller A, HBA B is zoned with controller B, and that the D: drive on the xSeries server is
owned by Controller A, what happens when Controller A now fails? The RDAC driver tries to
read data from the D: drive and finds its path blocked. So the RDAC uses HBA B to
communicate with Controller B and requests that the drive be transferred. Controller B then
takes ownership of the drive and then the RDAC is able to fulfill the read request from the D:
drive.

2.3 Pre-installation download of code

As we go through the installation process in the following chapters, a series of device drivers,
firmware, BIOS upgrades, and utilities are required. As with all good planning you should
review the firmware and drivers available so that everything is prepared in advance. To close
this chapter, we list the code that you require and from where it can be obtained. We also
document the code levels we used in our lab configuration.

2.3.1 FAStT Host Bus Adapter installation

The latest code versions are available from:

http://www.pc.ibm.com/support

At the time we wrote this paper, you could download the code by following these steps:

1. From the list of systems below the Browse heading, click Servers to go to the xSeries
support home page.

2. In the Family listbox, select Fibre Channel Solutions to go to the Fibre Channel Solutions
support page.

3. On the left-hand navigator, click Downloadable files.

4. In the Downloadable files by category listbox, select Fibre Channel Solutions and you
will get a listing of all Fibre Channel files.
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Click the relevant links from this list to download the files you require. The files we suggest
you should check include:

» The device driver for the FAStT Host Bus Adapter. We downloaded Fibre Channel
Solutions - IBM FAStT Host Adapter Device Driver for Microsoft Windows 2000 Version
8.00.09.06.

» The firmware for the FAStT Host Bus Adapter. We downloaded Servers - IBM FAStT Host
Adapter BIOS Version 1.68.

» The IBM FASIT Check utility. We downloaded Fibre Channel Solutions - IBM FAStT Check
Application Version 2.0.

The IBM FASIT Host Adapter Installation and User’s Guide can be located at:

http://www.pc.ibm.com/qtechinfo/MIGR-4WJHIX.html

2.3.2 Switch installation

The preferred management tool for managing the switch is Web browser/JAVA-based rather
than using a serial interface or telnet. Java 2 Version 1.3.1_01 can be obtained from:

http://java.sun.com/j2se/1.3/download-windows.html.

To ensure that you can perform all necessary switch functions you must have the latest switch
firmware. This can be downloaded from:
http://www.storage.ibm.com/ibmsan/products/2109/download.htm

In our case we used level a2.4.1c. To perform the upgrade you need some additional
software, which is contained in a file called rsh.zip, available from the same site.

2.3.3 FAStT500 and FAStT Storage Manager setup
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The latest code versions are available from:
http://www.pc.ibm.com/support

You can locate them in the same way as indicated for the Host Bus Adapter files, described in
2.3.1, “FASLT Host Bus Adapter installation” on page 15. From the list of files, you should
download:

» The IBM FASLT Fibre Channel Controller firmware. We downloaded Fibre Channel
Solutions - IBM FAStT Fibre Channel Controller Firmware Version 04.01.02.07. This
package file contains the Fibre Channel Controller firmware and NVSRAM.

» The IBM FASLT Storage Manager for Microsoft Windows NT and Windows 2000. We
downloaded Fibre Channel Solutions - IBM FAStT Storage Manager for Microsoft
Windows NT and Windows 2000 Version 7.10. This package file contains the Storage
Manager Client, RDAC and Utilities.
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2.3.4 Checklist

Table 2-1 lists the levels of code we used in our lab environment. You may find a similar table

useful in your planning:

Table 2-1 Code levels used in our lab environment

Product Type Code Level
FAStT HBA Firmware 1.68

FAStT HBA Device Driver 8.00.09.06
FAStT Check Utility 2.0

Switch JAVA 1.3.1_01
Switch Firmware a2.4.1c
FAStT500 Firmware 04.01.02.07
FAStT500 NVSRAM NV3552R710NT004
Storage Manager 7.10 Client 07.10.G5.05
Storage Manager 7.10 RDAC 07.10.95.03
Storage Manager 7.10 Utility 07.10.25.01

Chapter 2. Planning a SAN

17



18  Implementing IBM @server xSeries SANs



FAStT Host Bus Adapter
installation

In this chapter we document the steps taken to complete the installation of the FAStT Host
Bus Adapters in our xSeries server. For details of the physical installation procedure, please
refer to the documentation provided with your IBM xSeries PCI Host Bus Adapter. The IBM
Installation and User’s Guide for the adapter can be located at:

http://www.pc.ibm.com/qtechinfo/MIGR-4WJHJIX.html

Important:

If you have an IBM ServeRAID adapter installed in your xSeries server, you should ensure
that the IBM xSeries FAStT Host Bus Adapter is installed in a higher PCI slot. The onboard
SCSI or ServeRAID adapter should be seen during POST before the FAStT Host Bus

Adapter.

Please refer to the relevant xSeries server Hardware Maintenance Manualto obtain PCI
slot information for your specific xSeries server model.

3.1 IBM xSeries PCI Host Bus Adapter firmware

After physically installing the two adapters, you must ensure that they are at the latest level of
firmware. Using the diskette created from the code downloaded earlier:

1. To identify the current firmware level, boot the xSeries server and press <ALT> <Q> when
you see the adapter's BIOS messages during POST, as shown in Figure 3-1:
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Figure 3-1 IBM xSeries PCI Host Bus Adapter POST

2. At the Main Menu screen, select Configuration Settings and then select Host Adapter
Settings, to display the adapter configuration information as shown in Figure 3-2:

Host Adapter Settings

BIOS Address:
BIOS Revision:
Adapter Serial Number:
Interrupt Level:

Adapter Node Name:
Host Adapter BIOS:
Frame Size:

Loop Reset Delay:
Adapter Hard Loop ID:
Hard Loop ID:

Figure 3-2 Host Adapter Settings

The second item listed is the BIOS Revision number.

3. ltis always useful to have a check point where you can confirm that what you have done
so far is working well. Now is a good time to ensure that all your hardware is connected
correctly. If your machine is able to detect the IBM FAStT500, then this confirms that your
adapter, cables, and switch are working correctly.

From the Main Menu, select Scan Fibre Devices. If two entries, one for each controller,
are displayed for the IBM 3552 FAStT500 unit, you know that the basic connections are

good.

4. Insert the firmware update disk in the system’s diskette drive, exit the BIOS Menu and the

server will reboot.

Note: Before proceeding, ensure that you read the readme.txt file on the flash diskette
to check for any last-minute changes or important information.
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5. When the server boots you will be presented with a command prompt. At the command
prompt, run flasutil /f /1.

6. Once this is complete you will again be shown a prompt. Enter flasutil /U.

Important: Ensure that you use the /U switch. This will ensure that both adapters are
updated and IBM defaults are set.

7. Now if you return to the Host Adapter Settings in the adapter’s BIOS you should see the
new BIOS version listed.

3.2 Host Bus Adapter device driver installation
With the adapters physically installed and at the latest firmware level, you now need to be
make them available to the operating system by installing the appropriate device driver:

1. Boot to the operating system. In our case this was Microsoft Windows 2000 Advanced
Server. The operating system should detect the cards automatically.

2. Select My Computer->Manage->Device Manager->SCSI and RAID controllers. The
adapters are listed in Device Manager as shown in Figure 3-3:
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Q Zompuker Management (Local) 3 Disk drives

[
System Tool
= %@Ts:\ln53|2wer (- @ Display adapters
. 418 DVD{CD-ROM drives
+-Sg) System Information
[+-52 Floppy disk contrallers
(- 4#] Performance Logs and Alerts
B-§3 Shared Folders [+-= Floppy disk drives
IDE ATAATAPL troll
----- 4 Device Manager E] = ! rontrofers
[
[
[
=

@ Keyboards
[+ F Local Users and Groups - ¥
H--™y Mice and other pointing devices
B- @ Storage
H- E Manitors
----- (27 pisk Management
) H- EB Mebwork adapters
----- @ Disk, Defragmenter
) ) -] c@ Other devices
=) Logical Drives : Unknown device
""" I
[]--@ Removable Storage

. o - Parts (COM & LPT)
# & services and Applcations 4= SCSI and RAID controllers

Adaptec AIC-7399 Ulralalfm PCI 3CS1 Card
Adaptec AIC-7399 Ulralalfm PCI 3CS1 Card

TEM Metfi 2200 PiCI Fibre Channel Adapker
IBM Netﬁnlty QLF\ZZDD PCI Fibre Channel Adapter
[]--(}]E Sound, video and game controllers

-3 System devices
[-82 Universal Serial Bus controllers

Figure 3-3 Windows automatic device detection

3. Highlight the device as shown in Figure 3-3, right-click and select Properties. Select the
Driver tab and you can check the Driver Version as shown in Figure 3-4:
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IBM Metfinity QLAZ2200 PCI Fibre Channel Adapter Properties

General  Driver |Hesnurces|

@= IEM Metfinity QLAZ200 PC Fibre Channel Adapter

Diriver Provider: GLogic

Diriver Diate: Mot available
Drriver Wersion: 7432

Digital Sigrer: Mat digitally zigned

To wiew detailz about the driver files loaded faor thiz device, click Driver
Dietailz. To uninstall the driver files for this device, click Uningtall To update
the driver files for this device, click Update Driver.

Drriver Details. . I Uninztall | Update Criver... |

ak | Cancel |

Figure 3-4 Properties window for the host adapter

4. Now click Update Driver and install the driver that you downloaded in the planning stage.
Follow the steps, selecting Have Disk and enter the path to the new driver as shown in

Figure 3-5:
Install From Disk E3

Inzert the manufacturer's installation dizk into the drive oK |
zelected, and then click OF.
Cahicel |

Copy manufacturer's files franm:

[ 22002k | | Browse.. |

Figure 3-5 Pointing to the new driver

5. After the update is complete, the change is reflected in the Device Manager. For our
example, as shown in Figure 3-6, the adapter detail has changed from IBM Netfinity
QLA2200 PCI Fibre Channel Adapter to QLogic QLA2200 PCI Fibre Channel Adapter:
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Figure 3-6 Device Manager after only one driver updated

6. Repeat steps 3 to 5 above for the second IBM xSeries FAStT Host Bus Adapter in the

machine. Now Computer Management should appear as shown in Figure 3-7:
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Figure 3-7 IBM xSeries FAStT Host Bus Adapter driver update completed

7. You can confirm that the correct driver level is now installed by checking the driver details
as before. Figure 3-8 shows the new driver version after we installed it:
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@= GLogic ALAZ200 PCI Fibre Channel Adapter
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Figure 3-8 Updated driver details

Installation of IBM FAStT Host Bus Adapters is now complete.

3.3 IBM FASIT Check application

This utility is a valuable management tool. There are two components, an agent and a GUL.
We installed both on our servers. The FAStT Check utility has the following features:
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» It provides you with general information about the adapters, such as the PCI slot and bus
number used by an adapter. It also gathers WWN information and can be used to identify
ports and HBAs when creating zones or allocating storage partitions to hosts.

» A number of useful statistics are available:

Adapter Errors: The number of adapter errors reported by the adapter driver.

Device Errors: The number of device errors reported by the adapter driver.

LIP Resets: The number of loop initialization process resets reported by the adapter
driver.

I/O Count - Total Number of I/Os reported by the adapter driver.

I/O Per second - Current number of I/Os per second.

Bytes Per Second - Current number of bytes processed by the adapter per second.

» Access to diagnostics

The read/write buffer test sends data to the target device using the SCSI Write Buffer
command, and then reads the data back using the SCSI Read Buffer command, and
compares for any errors.

The Link Status of the device is taken both before and after the read/write test, and the
values compared. If errors occur, the test indicates a broken or unreliable link between
the adapter and device.
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» Alarms and indicators

FAStT Check gives you the ability to set up polling for alarms for machines that are
connected. The alarms will be kept in the FAStT Check Event Log. To access this, select
File->Event Log. The entry in the Event Log describes the alarm, identifies the relevant
machine and adapter, and provides a timestamp for the alarm.

3.3.1 Install Application
We now describe the steps necessary to install the FAStT Check utility.
1. Run the self-extracting file fastc_rl.exe.

2. During the install you will be asked if you wish to install Intel DMI 2.0 Service Provider
SDK 1.10. as shown in Figure 3-9:

Intel DMI 2.0 Service Provider (SP) SDK ¥ersion 1.10 Ins x|

wielcome ta the Dkl 2.0 SDF. Setup program.  This progranm will
inztall Dl 2.0 SO on pour computer.

It iz gtrongly recommended that you exit all Windows programs
befare running this Setup program.

Click Cancel to quit Setup and then close any programs you have
nning. Click Hext bo continue with the Setup program,

Wi RMING: Thiz program iz protected by copuright law and
international treaties.

Unautharized repraduction or distribution of this program, or any
partion af it, may result in zevere civil and criminal penalties, and
will be prozecuted to the masimum estent pozsible under lai.

< Back I et = I Cahicel |

Figure 3-9 Installing FAStT Check

3. Click Next to be presented with check boxes for DMI 2.0 Service Provider and DMI 2.0
DCE Client. Check the boxes as shown in Figure 3-10:
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Figure 3-10 Install Components section

4. Click Next and then follow the displayed instructions to complete the installation.

3.3.2 Obtaining the World Wide Names of adapters

Since we will be using soft zoning to segment our SAN, we need to obtain the WWNs of the
devices installed. This is because soft zoning converts WWNs to alias names.

1. Start the FAStT Check application to open the main window (shown in Figure 3-11):

Set Up New Connection

Enter a machine name or select a name
from the Machine Hame List

For RPC type, use DCE for Windows
and OHC for Hovell Hetware

b achine Mame

RFC Type
Local =] | DCE (windows NT) =l
Tranzport Tepe
IEonnectinn-oriented TCF awver IP ﬂ
Clear MWame List |
Shaow Metwark Map | Connect Cancel

Figure 3-11 FAStT Check main window
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2. Since this application has been installed locally, we do not need to enter the Machine
Name. Click Connect.

3. The next window displays the FAStT Host Adapters that are installed in our xSeries server,
as shown in Figure 3-12:

=10l x|

File Machine Connection  Options & Help

Local [Windows) Adapter Information
=81 aLA2200 - 21-00-00-E0-8B-02-34-36 Machine:  Local

0
IBM  Path=0Target=0 Adapter WM 21-00-00-E0-8B-02-3A-36

Serial Number: A13882
(%] aLA2200 - 21-00-00-E0-8B-02-38-36
Loop D N/A (Fabric)
BIOS Version: 1.68

Firmware “ersion: 2.1.23
Driver version: 5.00.07.01 (W2K IP)
PCI Slot Nurmber: 2

Information & Statistics ||

Utiliti ||
Diagnostics ||
Cloze Il

Figure 3-12 WWN and slot details

4. Record the WWN and slot details for each adapter for use when we configure software
zoning.
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Installation and configuration of
IBM switches

This chapter describes the steps required to install and configure the IBM SAN switches for
use. It covers the basics of zone configuration and managing the switch, and includes
information about updating the IBM switch firmware.

4.1 Assigning an IP address to a Fibre Channel switch

Each switch requires its own unique IP address to enable communication with the device.
Here we discuss how to assign addresses to your switches.

4.1.1 I1BM 2109 Model S08

You assign an IP address to the 8-Port Fibre Channel Switch using a serial connection. If you
prefer, you can attach the switch to your LAN using its Ethernet connection and configure the
switch using a telnet session. However, to do so, you would have to change the network
settings of the computer initiating the telnet session to the same network class and subnet as
the switch. In this example, we use the serial port. For more information on configuring the IP
address using the Ethernet port, please refer to your switch product documentation.

This switch has a factory default IP address, which is 10.77.77.77. To set the switch to a
different IP address, you require a serial cable, a PC or laptop computer with an open serial
port, and terminal emulation software. We recommend that you use HyperTerminal as your
terminal emulator, since it is pre-installed on most Windows installations. Follow these steps
to configure the IP address using a serial connection:

1. Attach the serial cable to the serial port of the switch and then to the PC or laptop
computer’s serial port, preferably COM1.

2. Start HyperTerminal from its shortcut or by running hypertrm.exe.

3. The application will start and present you with the Connection Description window. This is
where you define a connection name, which is for convenience only and can be anything
meaningful to you. We used Switch, as shown in Figure 4-1:
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Connection Description 2=

Enter a name and choose an icon for the connection:

M ame:
| Switch
|con;

ak. I Cahicel |

Figure 4-1 Connection Description window

4. Click OKto continue. The Connect To window is displayed. Here, you define how you wish
to connect. We chose to connect using COM1, as shown in Figure 4-2:

Connect To 2=

Enter details far the phone number that pou want to dial;

Countryregion: I South Africa [27) j

Area code: 021

Phone number: I

Comnect usine: (TR -
ak. I Cahicel |

Figure 4-2 Connect to window

5. If you are not using COM1, then you may specify a different port. Click OK to continue.
6. The COM1 Properties window is displayed, as shown in Figure 4-3:
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COM1 Properties x|

Port Settings |
Bits per second: | 9500 =l
Data bits: [a =l
Parity: |Nane ~|
Stop bits: |1 =]
Flaw control: [><on / Xoff |

Restore Defaults |

Cancel | Apply |

Figure 4-3 COMT1 Properties window

7. In our lab, we chose 9600 bits per second and Xon/Xoff flow control. Click OK to continue
8. Press the Ctrl and Break keys at the same time.

9. Press the Enter key.

10.At the login prompt, type admin. This is the default username.

11.At the password prompt type password. This is the default password for admin.

12.At the prompt run the command ipAddrSet. This command steps you through the settings
for the switch, one at a time. If you do not wish to change a particular setting, press Enter.
Otherwise, enter the new value and then press Enter.

Example 4-1 shows the output we saw in our lab. We changed the IP address and the
related subnet mask:

Example 4-1 ipAddrSet command

IBM 2109 _FC_Switch:admin> ipAddrSet

Ethernet IP Address [9.9.9.67]: 172.16.4.50
Ethernet Subnetmask [255.255.255.0]: 255.255.252.0
Fibre Channel IP Address [none]:

Fibre Channel Subnetmask [none]:

Gateway Address [192.168.90.1]: 172.16.4.1

Set IP addresses now?

[y = set now, n = next reboot]: y

13.As you can see in the example, once you have stepped though all the values, the switch
prompts you to decide whether you wish to set the IP address now or at the next reboot.
Press y and then the Enter key.

14.At the prompt run the command ipAddrShow to output the current configuration as shown
in Example 4-2:
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Example 4-2 ipAddrShow command

IBM_2109_FC_Switch:admin> ipAddrShow
Ethernet IP Address: 172.16.4.50
Ethernet Subnetmask: 255.255.252.0
Fibre Channel IP Address: none
Fibre Channel Subnetmask: none
Gateway Address: 172.16.4.1
IBM_2109_FC_Switch:admin>

15.At the prompt, enter the command Reboot. This will reboot the switch.

You have now configured the IP address of the switch. It is now ready to be attached using the
Ethernet port to the LAN.

4.1.2 IBM 2109 Model S16

32

Just as for the 8-port switch, this model has a factory default IP address of 10.77.77.77, and,
if you prefer, you can attach the switch to your LAN using the Ethernet connection and
configure the switch using a telnet session. To do so, you would have to change the network
settings of the computer initiating the telnet session to the same network class and subnet as
the switch. In this example, however, we set up the IP address using the keys and LCD
display available on the 16-port switch. For more information on configuring the IP address
using the Ethernet port, please refer to your switch product documentation.

The following steps should be followed when using the LCD to configure network settings:
Make sure the switch is powered up. Locate the buttons located on the front of the switch.
Click the A button until you reach the Configuration menu.

Click the P> button, this takes you into the Configuration menu options.

Click the A button until you reach Ethernet IP address.

Click the P> button, this takes you into the Ethernet IP address option.

2B O

Click the <€ button to move between locations within the IP address. Click the A button
to change the values.

7. Click the > button to commit the changes. The switch will respond Yes or No. Click 4 for
Yes or P> for No.

8. Click the A button until you reach Ethernet Subnet Mask.
9. Click the P> button, this takes you into the Ethernet Subnet Mask option.

10.Click the <« button to move between locations within the Subnet Mask. Click the A
button to change the values.

11.Click the J> button to commit the changes. The switch will respond Yes or No. Click <€ for
Yes or P> for No.

12.Click the A button until you reach Gateway Address.
13.Click the P> button, this will take you into the Gateway address option.

14.Click the € button to move between locations within the IP address. Click the A button
to change the values.

15.Click the P> button to commit the changes. The switch will respond Yes or No. Click € for
Yes or P> for No.

You have now configured the IP address of the switch, and it is ready to be attached to the
LAN using the Ethernet port.
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4.2 Install Java

The preferred management tool for the SAN switches is accessed using a Web browser. The
Web browser must have Java enabled for proper operation.
The Java 2 Version 1.3.1_01 code is available for download from the following site:

http://java.sun.com/j2se/1.3/download-windows.html

After downloading, execute the program and follow the instructions to complete installation.

4.3 Setting a unique switch name

To make sure that the switches are unique on the SAN, we have to give each one its own
switch name.

1. Open your Web browser and enter the IP address of the switch, which we set in 4.1,
“Assigning an IP address to a Fibre Channel switch” on page 29. You will then see the
main switch view. The window is shown in Figure 4-4:

/J http://172.16.4.50/ - Microsoft Internet Explorer

JFiIe Edit  Wiew Fawvorites Tools  Help ‘

J Bk + =~ ol | &t Search (3 Favorites  £AHiskary ||%v &h

| Address @ http:/i172.16.4.50{ x| @ao |JLinks »
rF
é
Eﬁ Fahric Events & | | | |
ﬁiﬁ Fahric Topology | | poled at: 107708 4:07 P |
|| Marne: IEM 2103 FC Switch
|| Fabric 0% wersian: aldic
El Mame Server | | Domain I0: 1
| | Bthemat IP: 172.16.4.50
@l ; | | Bthemet hask: 255,255 2550
[ £one Admin || FCret IP: rone
| | FCnet hiazk: noe

| | Gateway IP: 172.16.1.1
M 10:00:00:60:69:10:15:07

|j| Summany YWiew

Status Legend

Healthy
|| Marginal

ik Down
| | Unmaonitored

< I_I_lﬂ Internet Y

Figure 4-4 Switch main window

2. Click the Administration button | to be presented with a login window as shown in
Figure 4-5:
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http://java.sun.com/j2se/1.3/download-windows.html

Enter Network Password

% Pleaze type your uzer name and paszward.
Site: 17216450

Fiealm FC Switch AdministrationSecure Realm

User Mame Iadmin

Password I““““““““

[ Save thiz password in vour password list

ak. I Cancel

Figure 4-5 Switch Login.

3. Enter the default user ID and password, which are admin and password respectively, and
click OK to display the switch administration window, shown in Figure 4-6:

<§ Switch Admin for IBM_2109_FC_Switch - Microsoft Internet Explorer

License
Admin

Firmware
Upgrade

Config

Switch ‘ e
Admin

Admin | 4dmin

S\nﬂtch I— Domaln I— Extended Switch
IBM_2103_FC_5 Fabric: L Disabled: L
MNetwork Configuration:

Ethernet IP: W Ethernet Subnetmask: W
Fibre Channel IP: Inune— Fibre Channel Subnetmask: Inune—
Gateway IP: W
Syslog Daemon IP(s): I—

For multiple syslogd destinations {up to 6), use comma between IP addresses.

Reboot | SHMP
Switch | Admin

(== F SRR
e

Cornmit Canfiguration Changes Reset |

Caution: Disahling the switch or its pnrt(s) may cause interruption of service or loss of
management access. Changing the domain id may cause a temporary interruption of
service. A disabled switch or disabled port(s) are automatically reenahled by a reboot or
fasthoot.

Figure 4-6 Switch administration window
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4. Input a new name in the Switch Name field (we used ITSO_Switch_1), then click Commit
Configuration Changes. You can also select the User Admin tab at this point and change
the password if you wish.

5. The switch now has a new name. We did not change the Domain Id for this switch
because it is the only switch on the SAN.

4.4 Recording World Wide Names

We strongly recommend that you document all connections in your SAN. This will allow you to
configure and administer your SAN more efficiently. One of the best sources of information is
your IBM switch. We used this to obtain the WWN’s so that we could complete our zoning.

From the main window, shown in Figure 4-4, click the Name Server button. This will list the
Fibre Channel devices connected to the switch, as shown in Figure 4-7:

a http://172.16.4.50/NSTableShow.html - Microsoft Internet Explorer

Name Server Table |

[ Auto Refresh  Auto-Refesh [Hizmal |15 Seconds Refresh |

Domain # | Fort# | Fort 1D | Fort Type | Fort Wi | Mode YW | Symbalic Name FC
1 0 011000 N 20:04:00:30:08:0c:08:11  20:04:00:30:08:0c:08:10  [28]"IBM 3552 0401"  FCF
1 1 011100 N 20:05:00:30:08:0c:08:11  20:04:00:30:08:0c:08:10  [28]"IBM 3552 0401"  FCF
1 14 011e00 M 21:00:00:e0:8002:38:36  20:00:00:e0:8h:02:32:36 NULL naon
1 14 011f00 M 21:00:00:e0:8002:32:36  20:00:00:e0:8h:02:32:36  NULL non

Done |
4 I>|_I

Figure 4-7 Name Server Table

4.5 Switch firmware upgrade
To ensure that all the code levels throughout the SAN are at the latest levels, it is important to
update the switch firmware.
1. Create a directory on your local machine into which you can download your firmware.

2. Copy the files rshd.exe, cat.exe (from the rsh.zip file) and a2.4.1c (or the latest firmware)
to the new directory.

3. Execute the file rshd.exe (rsh daemon). This remote shell daemon needs to run in the
background during a firmware update, as shown in Figure 4-8:
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C:hsw_firmware'rshd.exe
rshd : Remote Shell Daemon — wvi.6

Figure 4-8 Remote Shell daemon

4. Open your Web browser and connect to the switch as before. Click the Administration
button, log in, and select the Firmware Upgrade tab as shown in Figure 4-9:

/2] Switch Admin for IBM_2109_FC_Switch - Microsoft Internet | o [=] B4

Firmwrare
Upgrade

Switch
Admin

Firmware Upgrade (Flash Downloas) en Switch IBM_2109_FC_Switch:

License
Admin

User
Admin

Config
Admin

Reboot | SNMP
Switch | Admin

Host Hame or Host IP: [17216.4.101 Remote User Hame: |administratar

Download File From: |c:'\,sw_firmware\a2.4.1c

Select Protocol: |RSHD - | Password Required for FTP:

Download Firrmware | Resat ‘

Figure 4-9 Updating the switch firmware
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5. Enter the host name or IP address of the local machine and the Remote User Name (this
is the user who is running the remote shell). In our example, this was 172.16.4.101 and
Administrator.

6. In the Download File From field, enter the path and file name of the firmware upgrade file.
Set the Select Protocol field to RSHD. Click Download Firmware.

7. Once the download has completed you need to reboot the switch for the new firmware to
take effect. When the pop-up appears, click Proceed to reboot the switch.

8. The Reboot Switch tab is displayed as shown in Figure 4-10:

4 switch Admin for IBM_2109_FC_Switch - Microsoft Internet Explorer o [=] B4
Switch | User | Firmware | Reboot ‘ SHMP | License | Config
Admin | Admin | Upgrade | S¥Itch | sdmin | Admin | Admin
Reboot Options for Switch IBM_2109_FC_Switch:
Tine simnce last boot: 5 days, 22:09
Power On Self Test:
Disable POST [
Cammit Change Feboot Switch Fasthoot Switch

Figure 4-10 Reboot switch

9. Click Fastboot Switch to omit the diagnostic check and thus allow the switch to boot more
quickly.

10.The new firmware is now in effect. You can confirm this by checking the Fabric OS version
on the main switch window (see Figure 4-4 on page 33).

4.6 Zone configuration

1. The final step in configuring the SAN fabric is to zone the switches. This allows the SAN to
be segmented. The reasons you may decide to segment your SAN may be for functional,
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security or heterogeneous operating system issues. We opted for software zoning, as
described in 2.2.3, “Zoning” on page 14. Briefly, the reasons for choosing software zoning
were twofold. First, we could use a simple naming convention, and, second, the cabling
can be moved across to other switches for redundancy without disturbing the zone
configuration.

4.6.1 Creating aliases

To simplify administration, we first give each device on the SAN a more meaningful name.
Here are the steps:

1. At the switch main window (Figure 4-4 on page 33), select Zone Admin.

2. We previously recorded all the WWNs (4.4, “Recording World Wide Names” on page 35)
and we can now make them more memorable by creating aliases.

3. Click Create Alias to be asked to enter a name, as shown in Figure 4-11

Create Alias ﬂ

Enter Alias Mame to create

0K Cancel

Java Spplet Window

Figure 4-11 Create Alias window

4. Enter the Alias name and click OK.
5. Highlight the device’s WWN in the left pane and click Add member, then click Apply.

Note: Do not choose Add Host, but always choose Add member when creating
aliases.

Figure 4-12 shows an alias being created for the FAstT Host Bus Adapters:
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Zone Administration - Microsoft Internet Explorer

Alias | Zone | QuickLoop | Fabtic Assist| Config |

Alias Mame |SN1_hba_a

Member Selection List

j Create Alias | Delete Alias | RenameAIiasl

@ port_7
@ port_8
@ port_9
@ port_10

{=__| GuickLoops

Add Host = |
Add Member = |

= Remove Memberl
Add Cther... |

L{ Add Other Host... |

] [

srvl_hba_a Members

21:00:00:e0:8h:02:32:36

Apply

| Cancel

| Done

|

Alias | Zone | QuickLoop | Fabtic Assist| Config |

Member Selection List

Figure 4-12 Create alias for FAStT Host Bus Adapter

Create Alias | Delete Alias | RenameAIiasl

@ port_7
@ port_8
@ port_9
@ port_10
@ port_11
@ port_12
@ port_13

E--QED:DD:DD:eD:Sb:DE:Ba:Sﬁ

@ 21:00:000e0:80:02:38:36
@ 21:00:000e0:80:02:33:36
{=__| GuickLoops

Add Host = |
Add Member = |
= Remove Memberl
Add Cther... |
Add Other Host... |

] [

fast1_ctrl_a Members

20:04:00:a0:h8:0c:08:11

Apply

| Cancel

| Done

Figure 4-13 shows an alias being created for the FAStT500 Controller A:

Figure 4-13 Create alias for FAStT500 RAID Controller A
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4.6.2 Creating zones

As we have multiple FASIT Host Bus Adapters installed, this means that we have multiple
paths to the disk drives. In Windows this results in the drives appearing twice in Disk
Administrator. To correct this, we zone the switch so that each card has only one path to a
FAStT500 RAID controller. Here are the steps:

1. In the Zone Administration window, select the Zone tab.

2. Click Create Zone. A pop-up window appears in which you enter the zone name (see
Figure 4-14):

Enter Zone Mame to create

0K Cancel

Java Applet Window

Figure 4-14 Create zone

3. Enter the name of the zone. We entered fastl zone_a. Click OK.

4. Highlight the alias name in the left pane and click Add Member to add the alias to the
zone.

5. Once all members of the zone have been added, click Apply.

In Figure 4-15 you can see that we have created a zone called fast1_zone_a, which includes
the host bus adapter of server1 and controller A of the FAStT500:
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a http://172.16.4.50,/ZoneAdmin.html - Microsoft Internet Explorer

Alias £one | QuickLnDp| Fahric Assist| Caonfig |

Zone Marme |fast1_zone_a j Create Zone | Delete Zone | Renarme Zonel
mMember Selection List fast1_zone_a Members

B-{SwitchPorts {1 [GwitchPorts

i B0 Domain_10BM_2109_FC_Swit ] N

B fEAmls E-{Etliases

&-{&@-20:04:00:a0:08:0c:08:10 @ srv1_hba_a
@ 20040080 0E 00811 . @ fastl_cirl_a
- 20:05:00:a0:b8:0c:08:11 = QuickLoops

I'_—'I--DED:DD:DD:ED:BD:DE:S&:SE = [EEEE Memberl
- 21:00:00:e0:80:02:38:36

e 21:00:00:20:80:02:32:36

E-EEaliases
...... @ router Add Other... |

------ i@ =rvl_hba_a
------ @ =rvl_hba_h
...... @[t ol a)
------ i@ fastl_cirl_b
{z__l QuicklLoops

7] LIt

Apply Cancel Done

[]

Figure 4-15 Zone configuration

6. Repeat steps 2 to 5 for the second FAStT HBA and controller B of the FAStT500 RAID
Controller.

4.6.3 Creating and enabling a zone configuration

Now that you have created the zones, you have to create and enable the configuration. It is
possible to have multiple configurations defined, but only one can be enabled at any time.
This flexibility allows SAN administrators to create test zones and to split their SAN
environments to respond to changing requirements. Here is how a configuration is enabled:

1. Select the Config tab in the administration window.
2. Click Create Cfg to display the pop-up shown in Figure 4-16:
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Create Config x|

Enter Config Mame to create

0K Cancel

Java Spplet Window

Figure 4-16 Create Config window

Enter a configuration name. We called our configuration ITSO.

Highlight a zone in the left pane and click Add member to add it to the configuration.
Repeat for all member zones. An example of our SAN configuration is shown in
Figure 4-17:

Alias | Zone | QuickLoop | Fabric Assist  Config |

Config Marme ||T50 j Create Cfy | Delete Cfy | Renarme Cfg |

Zone/QLoop Selection List

=-{@fzones]

-l fastl_zone_a

ITSO Members

fastl_zone_a
fast1_zone_h

. L fastl_zone_h
- QuickLoops

t{ ] FAZones

Add Member = |
= Rermaye Memberl

Config to enahle Config currently enabled

[~ Enahle Config

Apply Cancel Done

[]

Figure 4-17 Zone configuration

5. Now that you have a configuration, it needs to be enabled. Check Enable Config as
shown in Figure 4-18:
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Alias | Zone | QuickLoop | Fabric Assist  Config |

Config Mame ||T50

Zone/QLoop Selection List

[

E-{sfZones]

o fastl_zone_a
i i fastl_zone_b
{z__l QuickLoops
[0 FaZones

[TEO

Config to enahle

Create Cfy | Celete Cfg | Renameofgl

Add Member = |
= Remaove Memberl

ITSO Members

fastl_zone_a
fast1_zone_h

Config currently enabled

Apply

Cancel Cone

Figure 4-18 SAN configuration enabled

6. Click Apply and then Done. You have now completed the switch setup.

To confirm that your zones are working correctly, go to the main menu of the switch and select

the Name Server Table option. This will give you details of the devices in the SAN. If you

scroll all the way to the right you can see the zones. If the zone has an asterisk then the zone
is enabled, as shown in Figure 4-19:

Chapter 4. Installation and configuration of IBM switches

43



44

Name Server Table Show - Microsoft Internet Explorer

Name Server Table |

[~ Auto Refresh  Auto-Refesh [nizmal |1 5 Seconds

=0l x|

e | FC4 Types | COs | Fabric Part Mame Fort IP Address Hard Address | Member Of Zones

B2 0401"  FCP 3 20:00:00:60:69:10:1507  0.0.0.0.000000000000 000000 fast!_zone_b*
naone 3 20:0f00:60:69:10:14:07 0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 000000 fastl_zone_a*

B2 0401"  FCP 3 20:00:00:60:69:10:14:7e  0.0.0.0.0.00.0.0.0000000 000000 fast!_zone_a*
naone 3 20:0R00:60069:10:14:7e 0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0 000000 fastl_zone_b*

Done |

|Refreshing Mame Server Table...Done

4|

| v

I>ILI

Figure 4-19 Confirmation of zone configuration
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FAStT500 and FAStT Storage
Manager Setup

In this chapter we examine the FAStT500 RAID Controller and the FAStT Storage Manager
V7.10 software. We configure the storage server and software using a step-by-step approach
and suggest the best practices that should be followed.

As it is not intended that this Redpaper serve as a manual, a cookbook approach is taken,
keeping detailed explanations to a minimum. If you feel that you require more information on a
specific topic, please refer back to the product documentation. Our intent is to provide you
with the information required to get your SAN up and running correctly as soon as possible,
avoiding the need to sift through hundreds of pages of documentation.

5.1 FAStT500 setup

In this section we discuss how to set up the FAStT500 RAID Controller so that it can be
configured and managed using the Storage Manager software.

5.1.1 Assigning an IP address to a FAStT500 controller

Here we discuss how to assign an IP address to the FAStT500 controllers, using a serial
connection to perform direct-attachment management.

Important: The serial connection should be used only to perform these commands, unless
otherwise instructed to do so by IBM Support.

To set the IP address of either controller, you will need a null modem cable, PC or laptop
computer with an open serial port, and terminal emulation software. We recommend that you
use HyperTerminal as your terminal emulator as it is pre-installed on most Windows systems.

1. Attach the null modem cable to the serial port of the FAStT500 Controller A and then to the
PC or laptop computer’s serial port, preferably COM1.

2. Start HyperTerminal from its shortcut or by running hypertrm.exe.
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3. The application starts, and the Connection Description window is displayed. This is where

you define a connection name, such as FAStT500, which we used, as shown in
Figure 5-1:

Connection Description 2=

Enter a name and choose an icon for the connection:

Marmne:
|FastTE0d

|con;

Figure 5-1 Connection Description window

4. Click OK to display the Connect To window as shown in Figure 5-2:

Connect To 2=

& FASITS00

Enter details far the phone number that pou want to dial:

Country/region: I South Africa [27) j

Area code; 021

Phore number: |

Cornest using -

ak. I Cahicel |

Figure 5-2 Connect To window

5. This window lets you define how you wish to connect. If you are not using COM1, specify
the COM port to which you connected the null modem cable. Click OK to display the COM
port Properties window as shown in Figure 5-3:
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COM1 Properties 2=

Port Settings |
Bits per second: | 9500 =l
Data bits: [a =l
Parity: |Nane ~|
Stop bits: |1 =]
Flaw control: [><on / Xoff |

Restore Defaults |

Cancel | Apply |

Figure 5-3 COMT1 Properties window

6. Set the link speed (bits per second) to 9600 and flow control to Xon/Xoff. Leave data bits,
parity, and stop bits at their default settings of 8, None, and 1 respectively. Click OK to
continue.

7. Press the Ctrl and Break keys at the same time.
8. Press the Esc key to display the FAStT500 Shell login window as shown in Figure 5-4:

#gFASET500 - HyperTerminal : 10l =|
File Edit WYiew Call Transfer Help
=]
Press within 5 seconds: <ESC> for SHELL, <BRERK> for baud rate
HHE R R
HiH HiH
#ift LSI Logic Series & SCSI RAID Controller it
HiH Copyright 2001, LSI Logic Inc. HiH
HHiH HHiH
HiH Series 4 Disk Array Controller HiH
HitH Serial number: 1794410049 HiH
H#iH  Network name: FAStTo00_1_Controller A  #i#
HHiH HHiH
HHE R R
Enter password to access shell:
=
Connected 0:00:28 |Aut0detect |96008-N-1 |SCROLL |CAPS |NUM |Capture Frint echo 4

Figure 5-4 FAStT500 password prompt
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9. Atthe password prompt enter infiniti, which is the default password for a new FAStT500
controller.

10.At the prompt run the command netCfgSet.

Press the Enter key, accepting the current value for each setting, until you reach the item
that you wish to change. Type in the new value and press Enter to move to the next
setting.

The settings we changed are indicated in bold type in Example 5-1:
Example 5-1 netCfgSet output

-> netCfgSet

! clear field; '-' = to previous field;
'+' = next interface; D = quit (keep changes)

==== NETWORK CONFIGURATION: ALL INTERFACES ====

Network Init Flags : 0x01

Network Mgmt Timeout : 30

Network Route #1 : dest=0.0.0.0
RAIDMGR Server #1 : 0.0.0.0
Network Manager #1 : 0.0.0.0

Startup Script
Shell Password

=== NETWORK CONFIGURATION: Ethernet ====
My MAC Address : 00:a0:b8:06:64:89

My Host Name ¢ targetFAStT500_1_Controller_A
My IP Address : 10.10.10.1172.16.4.70

Server Host Name : host

Server IP Address : 0.0.0.0

Gateway IP Address : 0.0.0.0172.16.4.1

Subnet Mask ¢ 255.255.255.0255.255.252.0
User Name ¢ guest

User Password

NFS Root Path :
NFS Group ID Number : 0
NFS User ID Number : 0
value = 0 = 0x0

-

11.At the prompt run the command netCfgShow, which allows you to check that your
configuration is correct (see Example 5-2):

Example 5-2 netCfgShow output

-> netCfgShow

==== NETWORK CONFIGURATION: ALL INTERFACES ====
Network Init Flags : 0x01

Network Mgmt Timeout : 30

Startup Script

Shell Password :

==== NETWORK CONFIGURATION: Ethernet ====

Interface Name : dse0

My MAC Address : 00:a0:b8:06:64:89

My Host Name ¢ FAStT500_1 Controller_A
My IP Address . 172.16.4.70

Server Host Name : host

Server IP Address : 0.0.0.0
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Gateway IP Address 172.16.4.1
Subnet Mask 255.255.252.0
User Name guest

User Password

NFS Root Path :

NFS Group ID Number : 0

NFS User ID Number : 0

value = 0 = 0x0

-

12.At the prompt run the command sysReboot, which reboots the connected controller.

Perform the same configuration procedure for the FAStT500 Controller B, bearing in mind that
its host name and IP address must not be the same as for controller A. The subnet mask and
gateway IP address should be the same for both controllers.

After performing this procedure on both controllers, they are ready to be connected to your

local area network.

Tip: We recommend that you use an isolated or firewall-protected segment of your network
that is only accessible by a management workstation and not by the rest of your LAN, as is

shown in Figure 5-5:

xSeries Server
HBAA HBAB

@ @

B 16 Port Switch

=

FASIT500

oy —

"o

[0
aooon @y
@]

00000004

o0|O0|O|O0

il

(00000g ==

i

1AM

@

O3
(]
M

—

m
In

o

o | 3
Out ‘ In Out

[

EXP500
[

SAN

Management Client

]|
=

—

Management LAN

Figure 5-5 LAN segment for SAN management

13.Using the ping command, ping both controller IP addresses to check that they are
connected to the LAN before moving on to installing FAStT Storage Manager.
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5.2 FAStT Storage Manager 7.10

In this section we discuss the installation of the FAStT Storage Manager software.
Specifically, we install the following items:

» The Redundant Dual Active Controller (RDAC) driver that provides redundant paths to
your storage server

» The server side utilities

» The client used to manage storage servers

We do not cover use of the Host Agent, since we feel that it is preferable to manage a storage
subsystem using the direct-attach (out-of-band) option using Ethernet rather than using the
host-attached (in-band) option over fiber.

Host Agent allows you to manage the storage subsystem using the fiber connection. This
means you are limited to installing the software on machines physically attached to the SAN,
although you can manage the storage subsystem remotely by talking to a machine running
Host Agent.

We believe that you will almost always want to manage the Storage Server remotely, and it is
simpler if you communicate directly with the Storage Server. You might prefer to use the Host
Agent if you do not want to enable IP on your Storage Server for security reasons, but we
believe it is preferable to connect your SAN devices to a separate LAN segment, that is either
physically isolated or firewalled from other networks.

Using Host Agent offers no added functionality and adds complexity. If, for example, your Host
Agent server is unavailable, you cannot manage your Storage Server. To avoid this, you have
to install Host Agent on multiple machines.

If you still feel that you would like to use Host Agent, please refer to the Storage Manager 7.10
product documentation.

When installing the Storage Manager software and components, please remember to be
logged in under the operating system as administrator or using an account with administrative
rights for the machine on which you wish to install the code.

5.2.1 Installing the Storage Manager RDAC
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The RDAC, or multi-path, driver should be installed on each server attached to your FAStT
Storage Server SAN, and that has dual Host Bus Adapters installed. The RDAC does not
need to be installed on servers with only one Host Bus Adapter. We do not recommend using
only one Host Bus Adapter, however, as this creates a single point of failure between the host
and the storage server. At the time of writing this paper, the RDAC was only available for
Windows.

Tip: Always use two Host Bus Adapters in a server and install the RDAC.

Follow these steps to install the RDAC driver:

1. Run the downloaded installation package. In our example, the file name was
SM7rdac-2000-07109503.exe. The Installation Folder window is displayed, as shown in
Figure 5-6:
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Installation Folder

|mstallEhield

Fleaze enter the folder where the files should be unpacked.
If the folder does not exist, you will be prompted to create it

Installation Folder

WShd FrdacO7 109503

Browse... |

Finizh I Cancel

Figure 5-6 Installation Folder window

2.

© © N o

Enter the path to the folder where you wish to decompress the installation package and
click Finish.

If the specified folder does not exist a window will follow. Click Yes and the folder will be
created for you.

Once the package has been decompressed, a message will inform you that the package
has been delivered sucessfully. Click OK to continue.

Using My Computer or Windows Explorer, locate the folder in which the decompressed
RDAC package was stored. To begin the installation of the RDAC, run setup.exe.

An information message is displayed. Click OK to continue.
The IBM FASIT Storage Manager 7 Welcome window is displayed. Click Next to continue.
A status window is displayed, indicating the progress of the installation.

Once the installation is complete, an InstallShield Wizard Complete window appears.
Select Yes, | want to restart my computer now, and click Finish to end the installation
and reboot the server.

10.0nce the server has restarted and you have logged on, the Found New Hardware Wizard

is started, indicating that the RDAC Virtual Adapter has been found (see Figure 5-7):
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Found Mew Hardware Wizard

Carpleting the Found Mew Hardware ‘wizard

@ RDAL Wirtual Adapter

windows has finished installing the software for thiz device.

The hardware you installed will nat wark, until you restart
yaur computer.

To cloze this wizard, click Finish.

< Back I Finigh I Cancel |

Figure 5-7 Found New Hardware Wizard window

11.Click Finish, and the System Settings Change message will follow. Click Yes to restart the

server.

The RDAC has now been successfully installed.

5.2.2 Installing the Storage Manager utilities
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We recommend that you install these utilities on all servers attached to your FAStT Storage
Server SAN. They are used to perform tasks such as the hot-add of disks and are useful
when troubleshooting your SAN. This section covers the installation of these utilities. In
5.3.13, “Using the Storage Manager utilities” on page 69, we show you how to use the utilities
to hot-add a disk and to troubleshoot.

Follow these steps to install the utilities:

1.

Run the downloaded installation package. In our example the file name was
SM7util-WIN32-07102501.exe. The Installation Folder window is displayed.

Enter the path to the folder where you wish to decompress the installation package and
click Finish.

If the specified folder does not exist, a window will follow. Click Yes and the folder will be
created for you.

Once the package has been decompressed, a message will inform you that the package
has been delivered sucessfully. Click OK to continue.

Using My Computer or Windows Explorer, locate the folder in which the decompressed
package was stored. To begin the installation of the utilities, run setup.exe.

6. The IBM FAStT Storage Manager 7 Welcome window is displayed. Click Next to continue.

7. The Choose Destination Location window appears. Specify where the utilities are to be

installed or accept the default and click Next to continue.
A status window is displayed, indicating the progress of the installation.
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9. Once the installation is complete, an Operation Complete message will appear. Click
Finish to end the installation program.

The utilities have now been successfully installed.

5.2.3 Installing the Storage Manager Client

The Storage Manager Client is used to configure and manage your storage servers. There is
also an event monitoring service which is part of the installation. In this section we describe
how to install the software.

We recommend that you install the client software onto a dedicated machine that is powered
on at all times. You should also consider installing the Storage Manager Client on at least two
machines, preferably dedicated management workstations or machines that have access to
your storage server using an Ethernet connection. By having two machines configured as
management terminals, in the event that something happens on one of these machines, you
have quick access to your storage server using the other machine.

Tip: Install the software on your laptop or desktop computer and a dedicated PC or server
that is used for monitoring.

Follow these steps to install the client:

1. To install the client software run the downloaded installation package. In our example the
file name was SM7client-WIN32-0710G505.exe. The Installation Folder window is
displayed.

2. Enter the path to the folder where you wish to decompress the installation package and
click Finish.

3. If the specified folder does not exist, a window will follow. Click Yes and the folder will be
created for you.

4. Once the package has been decompressed, a message will inform you that the package
has been delivered sucessfully. Click OK to continue.

5. Using My Computer or Windows Explorer, locate the folder in which the decompressed
package was stored. To begin the installation of the client software, run setup.exe.

6. An information window will follow, click OK to continue.
7. The IBM FAStT Storage Manager 7 Welcome window is displayed. Click Next to continue.

8. The Event Monitor window is displayed. If you are installing the software onto your laptop
or desktop computer click No. If you are installing onto a management workstation or
monitoring server, click Yes.

9. The Choose Destination Location window appears. Specify where the client software is to
be installed or accept the default and click Next to continue.

10.A status window is displayed, indicating the progress of the installation.

11.0nce the installation is complete, an Operation Complete message will appear. Click
Finish to end the installation program.

The client software has now been successfully installed.
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5.3 Using the Storage Manager Client

Now that the software is installed, the next step is to configure your storage server using the
client software. Before attempting to use the Storage Manager Client, we recommend you try
to ping both controllers from the machine on which Storage Manager is installed to ensure

that basic connectivity is in place. Once you are confident you can access the controllers, you

can start to configure them.

Follow these steps when using IBM Storage Manager for the first time:

1. Start the Storage Manager Client from its shortcut located on the Start menu.

2. A window is displayed, asking if you wish to perform an automatic discovery. Click OK to

continue.
3. The Storage Manager 7 Enterprise Management window is displayed, as shown in
Figure 5-8:
l,ii,l IBM FASLT Storage Manager 7 (Enterprise Management) i |EI|1|
Edit ‘“iew Tools Help
@ bt M
erara Mame 1 Status Metwork Management Type Comment
- Efstorage Subsystemn <unnamed= | |<unnamed= 5§ Optimal Direct Metwork Atached
E @] |

Figure 5-8 IBM Storage Manager 7 (Enterprise Management) window

4. This window displays all discovered storage subsystems. To manage the storage
subsystem, right-click Storage Subsystem <unnamed>, and select Manage Device.

5. The Storage Manager 7 Subsystem Management window is displayed, as in Figure 5-9:

% Unnamed - IBM FASLT Storage Manager 7 (Subsystem Management)
Storage Subsystemn  Configure  Array  Logical Drive  Controller  Drive  Help

=0l x|

CEENTE

Logical View Physical View

=l orage S m Unnamed ~Cantraller Enclasure
w[Z) Unconfigured Capacity (50.735G8) A [E 1= | EI
B C I 2

rDrive Enclosur

Iy

Figure 5-9 Storage Manager 7 Subsystem Management window

This window allow you to manage a specific storage subsystem.
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5.3.1 Renaming the storage subsystem
A new storage subsystem is unnamed by default, so the first thing we recommend that you do
is to give your storage subsystem a meaningful name.

Tip: Choose a naming standard that can be used with more than one storage server. We
recommend that you choose names that are as descriptive as possible, identifying the
storage server’s location and purpose, for example.

Use the following steps to rename the storage subsystem:

1. Within the Subsystem Management window, right-click Storage Subsystem Unnamed,
and select Rename... (see Figure 5-10):

% Unnamed - IBM FASLT Storage Manager 7 (Subsystem Management) : i |EI|1|
Storage Subsystemn  Configure  Array  Logical Drive  Controller  Drive  Help

80| 6 3 @

Logical View Physical View

Locate

H =

------ [3) Unconfigured Capa Stap All ndications e [l s | E|
Frofile I _l

Change Password...

Download 4

Wiew Event Log

Monitor Performance...

Set Controller Clocks...
Change Media Scan Settings...
Change Cache Settings...

Recovery Guru...

Fremium Features 4

Rename...

Exit

Figure 5-10 Storage Subsystem context menu

2. The window that appears allows you to enter a name for your storage subsystem, as
shown in Figure 5-11:

% Rename Storage Subsystem ll

Storage Subsystem:

FASITS00_1|

Ok | Cancel Help |

Figure 5-11 Rename Storage Subsystem
3. Type the name for your storage subsystem (we chose FAStT500 1), and click OK.

The storage subsystem has now been renamed. The new name appears under the
subsystem management window as shown in Figure 5-12:
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% FASLT500_1 - IBM FASLT Storage Manager 7 (Subsystem Management) i |EI|1|

Storage Subsystern  Configure  Array  Logical Drive  Controller  Drive  Help

Logical View Physical View
m FASITA00_1

4 rContraller Enclosure
w[Z) Unconfigured Capacity (50.735G8) A [E 1= | EI

B L I _l
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Iy

Figure 5-12 FAStT500_1 - IBM Storage Manager 7 (Subsystem Management) window

5.3.2 Changing the storage subsystem password

Initially, the storage subsystem does not have a password. We recommend that you assign a
password to prevent unauthorized access to your storage configuration.

Tip: Always change the password of a new storage subsystem. Be wise when choosing a
password because, if compromised, an unauthorized person gaining access has rights to
destroy your entire configuration. Keep your password secure and change it regularly.

1. Within the Subsystem Management window, right-click Storage Subsystem
FAStT500_1, and select Change Password...

2. The Change Password is displayed as shown in Figure 5-13:

B2 Change Password X

Enter a new passwaord for this Storage

@ Subsystem. Ifthe password has not heen
previously set by any user, no current
passwoard is reguired.

Current password:

Mewy password:

I FEFTFHTHEY

Confirm new password:

I FEFTFHTHEY

Ok Cancel Help

Figure 5-13 Change Password window

3. If you had a previous password you would type it in under Current Password. Since this is
a new installation we ignore that and type in our selected password under New Password.
We used password for simplicity in our example, but you should choose a much better one!
You are also required to type in the new password in the Confirm New Password field.
Click OK to continue.
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4. If all fields have been correctly filled in, a Password Changed Successfully message is
displayed. Click OK to complete the procedure.

5.3.3 Setting the controller clocks

Since this is a new installation, we must synchronize the controller clocks to that of the client.

Important: All controller events that are recorded in the Major Event Log (MEL) are
time-stamped with the controller’s date and time. It is a good idea to synchronize the
controller clocks to that of the client (assuming it is correct!) so that the correct date and
time are recorded when an event occurs that requires troubleshooting.

Synchonize the clocks using these steps:

1. Within the Subsystem Management window, right-click on Storage Subsystem
FAStT500_1, and select Set Controller Clocks...

2. The Set Controller Clocks window is displayed, as shown in Figure 5-14:

Ea= 9et Controller Clocks X

‘\I Select Ok to synchronize the contraller clocks in the
ﬁ:.g Storage Subsysterm with the client host.

it

Cancel

Figure 5-14 Set Controller Clocks window

3. Click OK to synchronize the clocks.

5.3.4 Updating the firmware and NVSRAM

Here we discuss the procedures you use to update the FAStT500 controller firmware and
Nonvolatile Static Random Access Memory (NVSRAM).

Tip: Always upgrade the firmware and NVSRAM to the latest levels when doing a new
installation of a FAStT500 Storage Server. Each new release of firmware holds valuable
feature upgrades and bug fixes.

In our example, we upgraded using the firmware package FW_04010207_04010200.dlp and
the NVSRAM package NV3552R710NT004.dIp, upgrading from code level 04.01.02.03 to
code level 04.01.02.07.

Important: When updating the level of firmware or NVSRAM, remember to check the
readme file associated with the update. Any critical information about the update and its
specific requirements are included in this file. In our example, the update did not allow for
any I/O on either controller.

It is important always to update the firmware before updating the NVSRAM.
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Updating the firmware
1. Within the Subsystem Management window, right-click Storage Subsystem
FAStT500_1, and select Download->Firmware....

2. The Firmware Download window is displayed. Information about the current firmware and
NVSRAM levels installed on your storage server is available, as shown in Figure 5-15:

B FASLT500_1- Firmware Download x|
Current canfiguration

== Firmweare version= 04.01.02.03

|_|]|_|]|_| m

EEEE MNYSRAM version = MNY3552R710NTO04

File infarmation

Application Firmware=04.01.02.07
Boot Firmware=04.01.02.00

File selection

Lookin: [ 3542 =] ﬁl

[ FWw_04010207_04010200.dip

File name: IFW_D4D1 0207_04010200.dlp

Files oftype: IAII Firrmmware Files ;l Cancel |

Figure 5-15 Firmware Download window

3. In the lower part of this window, you can select a new firmware package file. After
selecting a .dIp file, click OK to continue.

4. A pop-up will ask you to confirm that you wish to update the firmware. Click Yes to begin
the firmware download.

5. A status window displays the status of the firmware download. The process to transfer the
firmware and perform the updates may take some time. When the upgrade has been
completed for both controllers, the confirmation window shown in Figure 5-16 is displayed:
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= Downloading - FW_04010207_04010200.dip: x|

Firrmwware transferred

g'z Cantraller Firrmware updated

g'z Cantraller Firrmware updated

Firmware download successful Done

Figure 5-16 Firmware download successful

6.

Click Done to complete the procedure.

Updating the NVSRAM
Upgrading the NVSRAM is performed in a similar manner:

1.

Within the Subsystem Management window, right-click Storage Subsystem
FAStT500_1, and select Download->NVSRAM ...

The NVSRAM Download window is displayed. Information about the current firmware and
NVSRAM levels installed on your storage server is available in this window.

You can select a new NVSRAM package file. After selecting a .dIp file, click OK to
continue.

. A pop-up will ask you to confirm that you wish to update the NVSRAM. Click Yes to begin

the download.

A status window displays the status of the NVSRAM download. The process of
transferring the NVSRAM and performing the updates may take some time. When the
upgrade has been completed, a confirmation window is displayed. Click Done to complete
the procedure.

After completing both the firmware and NVSRAM updates, you must restart both controllers.
You can do this in one of three ways:

>

>

>

By using the sysReboot command over the serial connection
By pushing the reset button on the front panel of the controller
By restarting the entire storage subsystem

We prefer to use the serial command to perform the reboot, since this allows you to view
messages and diagnostic checks as the reboot progresses.

5.3.5 Changing controller modes

You may have noticed that Controller B appears grayed out in the Subsystem Management
window, whereas Controller A does not. This is because, although both controllers are online,
Controller A is currently active and Controller B is passive.
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Controllers are always in one of the following states or modes:
» Online:

— Active: Can perform 1O operation

— Passive: Cannot perform 10 operations, awaiting failure of the other controller
» Offline: Controller is currently down, waiting to go online.

Important: Always have both controllers online to provide redundancy.
To bring Controller B online, follow these steps:

1. Right-click the graphic for Controller B, and select Change Mode->Active (see
Figure 5-17):

% FASLT500_1 - IBM FASLT Storage Manager 7 (Subsystem Management)
Storage Subsystern  Configure  Array  Logical Drive  Controller  Drive  H

B0| B & B

=0l x|

Logical View Physical View
= Storage Subsystem FASTTS00_1 ~Contraller Enclosure
(T Unconfigured Capacity (50.735GE) A [E 1= | E ‘
s [E i 7l

Flace Offline...

Diata Transfer 4

rDrive Enclosure 0

Ijmyumg

Change Mode

List Azsociated Companents

Froperties

Figure 5-17 Change Mode

2. A window prompting you to confirm your request is displayed. Click OK.

The storage subsystem is now running in an active-active configuration.

Tip: For improved performance, we recommend using an active-active configuration rather
than an active-passive configuration.

5.3.6 Enabling and disabling Premium Features

A Premium Feature is a storage subsystem feature that is not part of the standard
configuration. These features must be purchased as optional extras. In this section we
discuss how to enable and disable Premium Features.

Listing Premium Features
To list the current Premium Features, follow these steps:

1. Within the Subsystem Management window, right-click Storage Subsystem FAStT500 1,
and select Premium Features->List..

2. The Premium Features window is displayed. This shows the current Premium Features
that are enabled, along with the Feature Enable Identifier, as shown in Figure 5-18:
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% Premium Features 5'

@ Storage Paritioning (up to maximum): Enahled

Feature Enahle [dentifier: 313032373100313130373100380BB5E4

Help

Figure 5-18 Premium Features window
If you wish to enable a Premium Feature that is currently disabled, you have to quote the
Feature Enable Identifier code that is listed when requesting a key.

3. Make a note of the relevant Feature Enable Identifier and click Close.

Enabling Premium Features
To enable a Premium Feature using a key file, follow these steps:

1. Within the Subsystem Management window, right-click Storage Subsystem FAStT500 1,
and select Premium Features-> Enable.

2. The Select Feature Key File is displayed (see Figure 5-19):

% Select Feature Key File

Laak in: Bm |crerara

I PEE

1 Application Data
] Cookies

] Desktop

|| Favarites

] Local Settings
] My Documents
] MetHood

] PrintHood

[
File narme: | (o]%4 |
==

Files oftype: IFeature key file (™ kev) ;l Cancel

Figure 5-19 Select Feature Key File window

3. Here we specify the .key file that was supplied to us. Select the file and click OK.

4. The Confirm Enable Feature Key window is displayed. Click Yes to enable the Premium
Feature.

Disabling Premium Features
To disable a Premium Feature, follow these steps:

1. Within the Subsystem Management window, right-click Storage Subsystem FAStT500 1,
and select Premium Features->Disable.

2. The Disable Premium Feature window is displayed (see Figure 5-20):
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= Disable Premium Feature x|

Select feature to disable:
Storage Partitioning (up to maximum)

Cancel Help

Figure 5-20 Disable Premium Feature window

3. Select the Premium Feature you wish to disable, and click OK.

4. A confirmation window is displayed. Click Yes to disable the Premium Feature.

5. A Working message will follow, which closes once the Premium Feature has been

disabled.

5.3.7 Creating arrays and logical drives
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The next step in getting your SAN up and running is to create an array and a logical drive.
First, let us define those terms:

>

Array

An arrangement of disk drives that you have grouped together and assigned a specific
RAID level.

RAID

The ability to stripe or mirror data across multiple disks, to form larger and, perhaps,
redundant disk configurations. A number of different RAID levels are available, which meet
varying requirements for redundancy, performance and capacity.

Logical Drive

A logical drive is created within the bounds of an array and is seen as a physical disk by
host operating systems. Logical drives may be formed from an entire array or just a portion
of it. A logical unit number (LUN) is assigned to a logical drive.

Follow these steps to create an array and logical drive:

1.

Within the Subsystem Management window, right-click Unconfigured Capacity, and
select Create Array/Logical Drive... (see Figure 5-21):
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5. The Create Logical Drive - Specify Logical Drive Parameters window is displayed (see

% Create Logical Drive - Specify Logical Drive Parameters : LI

Figure 5-23):
— summary
%%‘% RAID level: RAID 5
Mazimum capacity: 33.823 GB

Show capacity in:
IGEI vl
Mew [agical drive capacity:

338234 GH

Mame {30 characters maximum):

|SRV1_FILES

Expected logical drive usage:

[File Systern typical)

Segment size:

El

[akE

Freferred Controller Ownership

& SlotA

 SlotE

Cancel =Back

El

Logical Drive-to-LUN mapping
 Automatic

& Map later with Storage Pattitioning

Help

Figure 5-23 Create Logical Drive - Specify Logical Drive Parameters window

6. This window lets you specify a number of different parameters for the logical drive you are

about to create.

In our example we chose to use the full capacity of the array, named our logical drive
SRV1_FILES, set Expected logical drive usage to File System (typical), set segment size
to 8K, set Preferred Controller Ownership to Slot A and set the Logical Drive to LUN
mapping to Map later with Storage Partitioning. When you have made all of your

selections, click Finish.

The array and logical drive are now created. Initialization commences, which takes some
time. However, the logical drive is now available to be assigned to a server with storage

partitioning.

5.3.8 Storage partitioning

Now that we have created our logical drive, we move on to discuss storage partitioning, which
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is also known as LUN masking.

Storage partitioning is interesting because it allows your SAN to operate in a heterogeneous
environment. That is, it allows you to connect multiple servers, running different operating
systems, to your storage server. By defining hosts and groups, you are able to hide LUNs or

assign them to particular servers.

In this way, multiple servers connected to your SAN can

access different disk resources on a single storage server.
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Follow these steps to configure storage partitioning:

1. From the Subsystem Management window menu, select Configure->Storage
Partitioning....

2. The FAStT500_1 - Mappings window is displayed, which allows you to perform storage
partitioning (see Figure 5-24):

T FASLT500_1 - Mappings : I ] 4
File Edit Configure Help
|T0p0|0gy\fiew Mappings View (Paditions AllowediUsed: 16/0)
Scope | Logical Drive Mame | Logical Drive Capacity | LUK |
Default Host Group Access Logical Drive H

Define Mew apping...

Showe All Host Port Information

Figure 5-24 Mappings window

3. Right-click Default Host Group, and select Define New Host....

4. The Define New Host window is displayed. Enter the name of your server (we used SRV1)
and click Add to continue (see Figure 5-25):

[l Define New Host |

Host name:
EG

Close | Help |

Figure 5-25 Define New Host window

5. The new host is added to the configuration as shown in Figure 5-26:

T FASLT500_1 - Mappings : I ] 4
File Edit Configure Help

|T0p0|0gy\fiew Mappings View (Paditions AllowediUsed: 16/0)

%Storage Subsystern FASTTS00_1 Scope | Logical Drive Mame | Logical Drive Capacity | LUK |

; Default Host Grou Access Logical Drive H
=445 Default Host Group P g

¢ Host Port...

Define Mew Mapping...

Move Host...

Delete...

Rename...

[i]
Figure 5-26 Defining a new host port

6. Right-click SRV1, and select Define New Host Port....
7. The Define New Host Port window will open, as shown in Figure 5-27:
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[iil Define New Host Port |

Host: SRV

Host port identifier; Host part name:
|210000808b023436 =l [BRvi_HBA_A  +]
Host type:

[windows 2000 Non-Clustered =l

Close | Help |

Figure 5-27 Define New Host Port window

8. Select the host port identifier or WWN of an HBA in your server, and the host type (which
is the host operating system), and specify the host port name. Click Add to continue.

9. Repeat steps 6 and 7 if your server contains more than one host bus adapter.

10.Right-click SRV1, and select Define New Mapping....

11.The Define New Mapping window is displayed, as shown in Figure 5-28:

[iil Define New Mapping x|

Haost: 5RY1

Lagical Drive-to-LUN mapping

Lagical Drive Marme |Lagical Drive Capacitﬂ
Access Logical Drive
SRY1_FILES

Lagical unit number (LUMY (0 to 313

Close | Help |

Figure 5-28 Define New Mapping window

12., Select the logical drive and specify the LUN number. Click Add to map the drive to SRV1.
13.Close the FAStT500_1 - Mappings window.

5.3.9 Changing media scan settings

Media scan is a background process that can be enabled for logical drives in the storage
subsystem. The advantage to enabling media scan is that it provides error detection, helping
to detect errors before normal drive operation is interrupted. We recommend that you enable
media scan on all logical drives.

We must enable media scan on the storage subsystem and we must set the interval, which is
how often we want media scan to run.
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Perform the following to enable media scan:

1. Within the Subsystem Management window, right-click Storage Subsystem
FAStT500_1, and select Change Media Scan Settings....

2. The Change Media Scan Settings window is displayed, as shown in Figure 5-29:

% Change Media Scan Settings : LI

IMPORTAMT: In addition ta this setting, you must also
use the Logical Drive==Properies option for each
desired logical drive to enable its media scan.

[v Enable background media scan

15 3 Duration (1 ta 30 days)

Cancel | Help |

Figure 5-29 Change Media Scan Settings Dialog Box

3. Check the Enable background media scan check box.

4. Enter a value for Duration, which determines how often the media scan runs. We left the
duration value at a 15-day interval.

5. Click OK to commit the changes.
Media scan has now been enabled on the storage subsystem. Note that logical drives must

also have media scan enabled individually for the scan to run on a particular logical drive. We
show how this is done in the next section.

5.3.10 Enabling media scan for a logical drive

Here we show you how to enable media scan for a specific logical drive. This follows on from
the previous section on media scan settings for the whole subsystem.
To enable media scan on a logical drive perform the following:

1. Right-click the logical drive, in our example, Logical Drive SRV1_FILES, and select
Properties.

2. The Logical Drive Properties window is displayed, as shown in Figure 5-30:
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% Logical Drive Properties il

_Base| Cache Media Scan

Click the Media Scan tab.

Check Enable Background Media Scan. Enable the radio button Without redundancy
check/repair.

5. Click OK to enable the media scan settings on the logical drive.
Remember to enable media scan on all logical drives when you create them.

We do not discuss the remaining logical drive properties. For in-depth information on these
settings, please refer to the Storage Manager online help or product documentation.

5.3.11 Saving the configuration

It is a good practice to save your configuration. This option outputs a script file that can be
used to recreate your entire configuration as it appeared at that moment in time. We
recommend saving the configuration after making any configuration changes to your storage
subsystem.

Do not save the configuration while changes are still being executed, such as RAID changes.

Tip: Implement a change control procedure for your storage subsystem, including saving
the configuration and profile every time a change is made. This will be invaluable in a
disaster recovery situation. It can also be used to help you to create a replica storage
subsystem at an alternate site.

To save the storage subsystem configuration, perform the following steps:

1. From the Subsystem Management window menu, select Configure->Save
Configuration....
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2. Aninformation window is displayed, informing you that you should not save the
configuration if there is a change operation still running. If not, click Yes to continue.

3. The Save Configuration window is displayed. Specify the name and location of the
configuration file that you wish to create and click Save.

The storage subsystem configuration is saved to the specified location.

5.3.12 Saving the profile

The Storage Subsystem Profile is a description of the entire subsystem configuration,
including logical and physical drive information. It is important to save the profile after making
changes, since it gives you the ability to check the configuration of your storage server at a
moment in time, forming part of a historical record of changes to the configuration. It may also
be asked for by IBM Support should you need assistance in troubleshooting any problems.

To save the storage subsystem profile, perform the following steps:

1. Within the Subsystem Management window, right-click Storage Subsystem
FAStT500_1, and select Profile.

2. The Storage Subsystem Profile window is displayed, as shown in Figure 5-31:

EE Storage Subsystem Profile x|

Profile for Storage Subsystem FASCTS00_1 ﬁl

SUMMARY
Mumber of controllers: &
Number of arrays: 1
Number of logical driwves: 1
Mmber of driwves: 3
Access logical driwve: LUN 31,31 (see Storage Partitions section fo
Firmware wersion: 04.01.02.07
NVSRAM wversion: NV3S55ZR710NTOO4
Start cache flushing at (in percentage): 50
Stop cache flushing at (in percentage): 50
Cache block size (in EE): 4

Media scan duration (in days): 15 =
" s damatiem Vm fawel e _>I_I

Close Help

Figure 5-31 Storage Subsystem Profile

3. The current profile of your storage subsystem is displayed as readable text. To save the
profile to a file, click Save As....

4. The Save Profile is displayed. Specify the name and location of the file that you wish to
create and click Save.

The storage subsystem profile is saved to the specified location.

5.3.13 Using the Storage Manager utilities

The SM7devices.bat command is used to display all devices available to the server using the
SAN and FASKT Storage Server. This is particularly useful when troubleshooting and you
need to know which LUNs are available to a server.

Use the following steps to execute the SM7devices.bat command:

1. Open a Command Prompt by clicking the icon in the Start menu or by running cmd. exe.
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2.

C=“FProgram Files“SM/util>SH7devices . hat

IBH FAStT Storage Manager 7 Devices,. Uersion BY.10.25.81
Built Thu Mar 29 B89:22:18 CS5T 2881

Copyright ¢C> IBM Corp 2801. All rights reserved.

M SPHYSICALDRIVEL [Storage Subsystem FAStTSBO_1,. Logical Drive SRUL_FILES. LUN

S WSYMemUTMLun® [Storage Subsystem FAStTSAA_1,. Logical Drive Access volume,. LUN
31, Logical Drive WUWN <688a0hE BEAA6 648 9 BBBARAR2 BENBERREN > 1

C:~Program Files“SM7util>

Change to the directory in which you have installed the utilities. For example:
cd C:\Program Files\SM7util

Execute the command SM7devices.bat. The output of this command shows which LUNs
are assigned and available to the server. If you look carefully you will see that the storage
server, logical drive name, LUN and WWN associated with the device are also displayed.
Sample output is shown in Figure 5-32:

SWINNT L System32h cnd.exe

Logical Drive WWN <6002Bh8 INBNG 6 489 AIARRAR1 The dad2d > 1

Figure 5-32 SM7devices.bat window

The hot_add.exe command is used to initiate detection of LUN changes at the operating
system level. This is also known as hot-adding disks to the operating system. This command
can be used to detect new LUNs created and assigned to a server, without the requirement
for a server reboot.

Use the following steps to execute the hot_add.exe command:

1.
2.

Open a Command Prompt by clicking the icon in the Start menu or by running cmd. exe.

Change to the directory where you have installed the utilities. Execute the command
hot_add.exe. The operating system should now detect if any new LUNs have been added.

Using Windows 2000, we can check that the new LUN has been detected in Computer
Manager. Right-click My Computer on the desktop and select Manage.

The Computer Management window is displayed. Right-click Disk Management, and
select Rescan Disks.

The Windows 2000 Write Signature and Upgrade Disk Wizard is invoked. Follow the
normal Windows process and the new drive will be visible in the disk manager window.
Use the standard Windows procedures for creating a new partition.

Tip: Use hot_add.exe to reduce downtime when creating and assigning new LUNs to a
server.
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FAStT management

This chapter discusses FAStT Storage Manager, the software that provides you with
sophisticated management capabilities for organizing your SAN. We describe how to perform
a number of useful functions, including:

» Configuring alerts to be sent using e-mail or Simple Network Management Protocol
(SNMP).

» Using the Recovery Guru to identify problems and execute recovery procedures.
» Using the Major Event Log (MEL) in conjunction with the Recovery Guru.
» Using performance monitor to collect performance data.

We also provide a brief introduction to the script editor, which can be used to automate
configuration of the storage subsystem.

6.1 Configuring alerts

One of the key elements of managing a storage subsystem is detecting problems that may
arise. To avoid having to nominate someone to perform the onerous task of continually
monitoring the subsystem, it is possible to configure automatic alerting so that you are
notified if any out-of-the-ordinary situations arise.

Alerting allows you to configure your storage subsystem to send a message to nominated
parties, either using e-mail or SNMP, when something goes wrong. No time is wasted
checking the health of the storage subsystem. This leaves more time to be spent on
performance tuning and disk management.

Follow these steps to configure alerting for the storage subsystem:

1. In the Enterprise Management window menu, select Edit->Configure Mail Server... (see
Figure 6-1):
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il IBM FASET Storage Manager 7 {Enterprise Management)

=W ‘iew Tools Help

Add Device...
Remawe Device...

Mame | Status Metwork Management Type | Comment
FAStTA00_1 ﬁomimal Cirect Metwark Attached

Configure hail
Alert Destinations...

500_1

Comment...

Exit

(& [@]

Figure 6-1 Enterprise Management window

2. The Configure Mail Server window appears, as shown in Figure 6-2:

Mail (SMTP) server:

E-mail sender address:

Ok | Cancel | Help

Figure 6-2 Configure Mail Server window

3. In the Mail (SMTP) server text box, enter the IP address or DNS name of your outgoing
mail server. In the remaining box, enter the e-mail address that will appear as the sender
of the alerting e-mail, such as FAStT@itso.ibm.com. After completing the text boxes, click

OK.
4. Select Edit->Alert Destinations... to display the Add/Edit Alerts window (see Figure 6-3):
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(i) Add/Edit Alerts ]

E-mail | 8NMF‘|

Mode name: FASTTA00_1

Configured e-mail addresses:

E-mail address:

Add | Replace | Delete | Yalidate |

Ok | Cancel | Help |

Figure 6-3 Add/Edit Alerts E-mail tab

5. Here, you specify the recipients of the e-mail alerts. In the E-mail address field, type in an
e-mail address to which you wish to send the alerts, and click Add to add the address to
the Configured e-mail address list.

6. Repeat step 5 until you have added all of the addresses to which you wish to send e-mail
alerts.

7. If you do not require SNMP alert support, click OK to close the window.
8. If you require SNMP alert support, click the SNMP tab.
9. The SNMP tab is displayed (see Figure 6-4):
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(i) Add/Edit Alerts ]

E-mail SHMF

Mode name: FASTTA00_1

Configured SMNMF addresses:

Community MName Trap Destination

Community name {maximum 20 characters):

Trap destination (P address ar host name):

Ok | Cancel | Help |

Figure 6-4 Add/Edit Alerts SNMP tab

10.In the Community name text box, enter the community name. In the Trap destination text
box, enter the IP address or DNS name of the system to which you wish to send the
SNMP trap. Click Add to add the SNMP address to the Configured SNMP addresses list.

For more information on SNMP please refer to the Simple Network Management Protocol
(SNMP), RFC 1157 at

http://www.rfc-editor.org
11.Repeat step 10 if you require more SNMP address entries.
12.Click OK to close the Add/Edit Alerts window.
If a critical event occurs, such as a drive failure, an alert will be e-mailed to the configured

e-mail addresses, and an SNMP trap will be forwarded to the specified SNMP management
stations.

6.2 Recovery Guru

74

The Recovery Guru is a tool that helps identify storage subsystem problems and
recommends a procedure to follow when attempting to fix these problems. This is useful if you
have never before been exposed to storage subsystem problems, and do not have
experience in correcting them.

Follow these steps to use the Recovery Guru:

1. To start the Recovery Guru from within the Subsystem Management window, right-click
FAStT500_1 Storage Subsystem, and select Recovery Guru....

2. If no problems are discovered within the storage subsystem, a message is displayed to
this effect. Click OK and stop.
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3. If there is a problem within the storage subsystem, as in our example, the Recovery Guru
window will be displayed, as shown in Figure 6-5:

« FASETS00_1 - Recovery Guru 10| =l
Summary Details
. Offline Controller

Storage Subsystem: FAStTS00_1 e
Controller in slot A

Enclosure: Controller enclosure
Serial mumber: 1T94410049

|

Recovery Procedure

|»

Offline Controller

What Caused the Problem?

The controller was placed Offine. This could be caused by the following:

® The controller failed a diagnostic test and was placed Offine. The diagnostic:
internally by the controller or by the Contreller>>Run Diagneostics menu of
® The controller was manually placed Offline using the Controller>»Place Off

The Recovery Guru Details area provides specific information you will need as you fo
steps.

Bl | wil

Recheck Close Help |

Figure 6-5 Recovery Guru window

4. Asyou can see, an error condition has been detected and the Recovery Guru displays a
summary of faults and details of the selected fault. The Recovery Guru also suggests a
recommended recovery procedure to correct this fault.

5. To save the problem to a file, click Save As... and follow the on-screen instructions.

6. After taking corrective actions, you can check to see if the problem still exists by clicking
Recheck..

7. To close the Recovery Guru, click Close.

For more details on using the Recovery Guru please refer to the Storage Manager online help
system or product documentation.

6.3 The Major Event Log

When a problem arises and you need to understand the cause or reason for the problem, the
FAStT subsystem’s Major Event Log (MEL) comes into play. The MEL resides on the FAStT
Storage Server and is useful when troubleshooting problems or understanding what the
storage subsystem is doing. It also allows you to track events and alerts over a specific
period. The Recovery Guru should be the first resource you utilize when trying to solve
storage subsystem problems, but the MEL can be helpful when used in conjunction with it.

The Storage Manager online help system can be helpful when you have to troubleshoot
unknown events.
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To view the storage subsystem event log perform the following steps:

1. Within the Subsystem Management window, right-click Storage Subsystem FAStT500 1,
and select View Event Log (see Figure 6-6):

% FASLT500_1 - IBM FASLT Storage Manager 7 (Subsystem Management) : E |EI|1|
Storage Subsystemn  Configure  Array  Logical Drive  Controller  Drive  Help
90| 1 5 Y |
Logical View Physical View
E‘E Locate I rcontroller Enclosure
| Stop All Indications A [E 1= | B
Profile 33.823GE) B [E 1= E |

Change Password...

Download » rDrive Enclos

Monitor Performance...

Set Controller Clocks...
Change Media Scan Settings...
Change Cache Settings...
Redistibute Lagical Drives...

Recovery Guru...

Fremium Features 4

Rename...
Exit

Figure 6-6 Subsystem Management window

2. The FAStT500_1 - Event Log window is displayed, as shown in Figure 6-7:

EEFASET500_1 - Event Log

=10l x|

Retrieve most recent critical events: a0 H: Update |

[v] Wiew only critical events

[ Wiew details

DatelTime | Priorityl Component Type Component Location Description

Flease select a single event to view details.

Select All Save As... Clear All... Help

Displaying 0 of O critical events (2 total events).

Figure 6-7 Event Log window

3. This window gives you access to a number of event management features. From within
the Event Log window you can perform the following tasks:
a. Set the number of events you wish to retrieve:

i. The total number of events available in the entire event log is indicated at the
bottom left-hand corner of the window. Set the Retrieve most recent critical
events box to the number you wish to view.
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ii. Click Update to display the events.
b. Filter between critical and all events:

To see only critical events, check View only critical events. To see all events, clear the
View only critical events check box.

c. View the details of events:

Check View Details and the details of a selected event in the upper pane are displayed
in the lower pane.

d. Select events and delete them:

i. Select the desired events by clicking them.

ii. To delete the events, press the Del key on the keyboard.
e. Select events and save them to a file:

i. Select the desired events by clicking them.

ii. Click Save As....

iii. The Save Events window is displayed. Enter the path and file name for the file in
which you wish to save the events.

iv. Click Save to save the events to an ASCII text file.
f. Clear all events:
i. To clear all events, click Clear All....

ii. A confirmation window will follow. Click Yes to clear all events.

Note: We do not recommend clearing the event log without saving it first. Not
having the information available in the event log can make it difficult to
troubleshoot a storage subsystem problem. We recommend saving all events to
a file before clearing the MEL.

4. To close the FAStT500_1 - Event Log window, click Close.

6.4 Performance monitoring

Having the ability to monitor the performance of your storage subsystem is crucial to being
able to utilize its resources to their full potential. The performance monitor allows you to see
what types of I/O operations are being performed by the storage subsystem. With this
information you are able to identify when disk resources are either under- or overutilized,
perhaps causing performance problems. It is a useful tool when undertaking performance
tuning of both your system and overall environment.

A detailed performance tuning discussion is outside the scope of this Redpaper. We
recommend Tuning Netfinity Servers for Performance - Getting the most out of Windows 2000
and Windows NT 4.0, SG24-5287 if you require further guidance. It can be obtained from:

http://publib-b.boulder.ibm.com/Redbooks.nsf/RedbookAbstracts/sg245287.html

To start Performance Monitor, follow these steps:

1. Within the Subsystem Management window, right-click Storage Subsystem FAStT500 1,
and select Monitor Performance....

2. The FAStT500_1 - Performance Monitor window is displayed (see Figure 6-8):
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 FASETS00_1 - Performance Monitor 10l =l
Bevices Total Read Cache Hit Current Maximurm Current | Maximum
10s Fercentage | Percentage | KBfsecond | KBfsecond | IO/second | I0/secaond
! CONTROLLER IN SLOTB 0 0.0 0.0 0.0 0.0 0.0 0.0
{3 Looical Drive SRY1_FILES 0 0.0 0.0 0.0 0.0 0.0 0.0
[# CONTROLLER IN 5LOT A 0 0.0 0.0 0.0 0.0 0.0 0.0
5| STORAGE SUBSYSTEM TOTALS 0 0.0 0.0 0.0 0.0 0.0 0.0
Settings... Save As... | Close | Help |
Start: Stop: Time Maonitared:  00:00:00

Figure 6-8 Performance Monitor window

3. From within the Performance Monitor window we can perform the following tasks:
— Click Start to commence capturing performance data.
— Click Stop to cease capturing performance data.
— Click Update to perform a one-time capture of performance data.

— To determine when and which data is captured, click Settings.... The Performance
Monitor Settings window is displayed (see Figure 6-9):

#% Performance Monitor Settings ll

Selectitems to manitar:

Select All |
a 3: Falling interval (3to 3600seconds)

Settings are onhy applicable for this session.

Ok | Cancel Help

Figure 6-9 Performance Monitor Settings window
In this window, you can set the polling interval and select which items you wish to
monitor. After making changes, click OK to put them into effect.

g. Click Save As... to be presented with the Save Performance window. This allows you to
save performance data in either an ASCIl or Comma Delimited file format. Make your
selection, enter the path and filename (the extension is .perf) and click Save.

h. Click Close to close the Performance Monitor window.
i. Click Help for detailed information about the columns containing performance data.
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Note: The Performance Monitor window must be open to collect performance data.

6.5 The Script Editor

Use of the FASLT Script Editor is outside the scope of this paper. However, we felt that it was
important to mention that FAStT Storage Manager has a built-in scripting language, since it
can be used to create scripts to automate the creation and configuration of a storage
subsystem.

Important: Scripting is a very powerful tool when used correctly. It can also cause severe
problems if used incorrectly. Please carefully read all relevant documentation before
attempting to use the Script Editor.

To open the Script Editor from within the Enterprise Management window, select
Tools->Script Editor. Figure 6-10, shows a basic script that has been executed in the Script
Editor window.

i§) FASET500_1 - Script Editor - newscript.scr E =10l x|
File Edit Toals Help

show storagebubsysten healthitatus;

Executing script..
Storage Subsysten health status = optimal.
Script executlon complete.

Figure 6-10 Script Editor window

For more information on Script Editor and scripting within FAStT Storage Manager, please
refer to the product documentation and online help system.
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Fabric expansion

In this chapter we demonstrate the ease with which you can expand your SAN fabric by
cascading (interconnecting) SAN switches. Scalability is a desirable attribute for a SAN to
possess, and IBM SAN Storage Servers offer significant scalability. If you have added devices
to your SAN and the number of available ports through which you can connect to it is getting
perilously low, cascading switches can solve your problem. Cascading switches is also a way
to increase the level of path redundancy within the fabric and, if desired, to increase the
distance between server and FAStT Storage Server.

7.1 Cascading switches

Cascading is a cost-effective and easy way to increase port counts in your SAN fabric. Linking
SAN switches together provide high resiliency and fault tolerance in the SAN by eliminating a
single point of failure.

Adding an inter-switch links (ISL) automatically initiates updates of routing and zoning
information across all ISLs. This is an auto-discovery feature of the Fabric OS. It does this by
using a Distributed Name Server. The name server is fully distributed to each switch,
therefore ensuring no single point of failure. When any end node devices want to
communicate with other nodes in the fabric, any switch can provide the necessary connection
information by means of the Distributed Name Server.

The Fabric OS uses dynamic route recovery, so, even if a switch fails, connectivity is
maintained.

7.2 Configuration tasks

In the configuration we built during the writing of this paper, we started with a single 2109 S16
switch and then expanded our fabric by adding a second S2109 S16, and then a 2109 S08
switch.

Here are the steps we took. Remember we already have one 2109 S16, and we are adding a
second of these switches:
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/23 Switch Admin for ITSO_Switch_2 - Microsoft Internet Explorer I ] A

. Attach a serial cable to the new 2109 S16 switch. For the moment, do not attach any fiber

cables or devices.

. Using a terminal emulator connected to the serial port, set the switch IP address as shown

in 4.1, “Assigning an IP address to a Fibre Channel switch” on page 29.

. Now connect to the switch using the Ethernet connection and log in to the switch using

your Web browser.

. In the Switch Admin window for the new switch, enter a switch name and domain ID. Each

switch connected to the fabric must have a unique domain ID (see Figure 7-1):

Reboot.
Switch

SHMP
Admin

Firmware
Upgrade

 rem — s
MNetwork Configuration:

Ethernet IP: W Ethernet Subnetmask: W
Fibre Channel IP: Inune— Fibre Channel Subnetmask: Inune—
Gateway IP: W

Syslog Daemon IP(s): I—

For multiple syslogd destinations {up to 6), use comma between IP addresses.

License
Admin

Switch ‘ e

Config

Admin Admin

Admin

== R AR
G e

Cornmit Canfiguration Changes Reset |

Caution: Disahling the switch or its pnrt(s) may cause interruption of service or loss of
management access. Changing the domain id may cause a temporary interruption of
service. A disabled switch or disabled port(s) are automatically reenahled by a reboot or
fasthoot.

I

Figure 7-1 Second switch configuration

5. Connect a port on the new switch to one on the existing switch by running a fiber cable

between them. This creates an inter-switch link (ISL). There will be a lot of switch activity
at this point as the Fabric OS updates the Name Server Table and distributes all zone and
port information thoughout the SAN.

Because we used software zoning, we could easily move some of the devices across to
ITSO_switch_2. We did so and still had disk access during this time, since we moved only
one cable at a time.

. Using your Web browser, access the IP address of switch 1. You should now see both

switches, as shown by Figure 7-2:
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Figure 7-2 The second switch is now visible in the fabric

7. We repeated steps 1 through 6 for a third switch, a 2019 S08. The third switch can be
seen in Figure 7-3:
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Figure 7-3 Three switches in the fabric

We then moved some existing connections to this switch, forming a meshed fabric, where
connections to devices are distributed across the switches. The Name Server Table (shown in
Figure 7-4) shows the ports used on each switch in our configuration, along with the devices
attached to them. You can see domain IDs 1, 2, and 3 which correspond to the switches, as

already discussed.
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Figure 7-4 SAN Name Server Table

Figure 7-5 shows the topology of the SAN configuration after cascading the switches.
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Figure 7-5 Cascaded switch fabric
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Storage Expansion

No matter how much storage you have available, it seems there is always the demand for
more. In this chapter we show how to expand the storage capacity of your FAStT500 Storage
Server by adding EXP500 storage enclosures. In comparison with SCSI-based storage
subsystems, Fibre Channel allows you to grow your storage capacity to levels that could not
be achieved. To make sure that performance does not suffer as capacity increases, we also
discuss increasing the drive-side bandwidth of a storage server.

8.1 EXP500 HotScale Technology

HotScale Technology allows us to scale a storage server while it is still in production serving
disk resources to servers, thus increasing storage capacity with no downtime. By adding
EXP500 storage enclosures to your configuration, you are increasing the total number of disk
drive bays available to the storage server. It is then a simple task to add new disk drives and
increase the total storage capacity of the FAStT500 Storage Server.

We now describe the steps we used to expand our existing EXP500 configuration. If you
require information on other configuration options, please refer to the FAS{T500 Storage
Server Installation Guide, shipped with the product.

8.1.1 Steps to hot-add an EXP500

Our task is to expand our storage subsystem by adding an EXP500 storage enclosure while
the storage subsystem is still performing disk I/O and serving disk resources to servers.

In our example, we have a single EXP500 attached to our FAStT500 Storage Server, and
wish to expand our storage server by adding a second EXP500. The FAStT500 in our
configuration has one pair of drive-side mini-hubs.

Important: Read this procedure carefully before attempting to make changes to your
storage subsystem’s EXP500 configuration. Failure to do so can mean interruption to I/O
on your storage subsystem.

© Copyright IBM Corp. 2002 87



88  Implementing IBM @server xSeries SANs



5. Disconnect the fiber cable from the drive-side mini-hub pair IN port on the FAStT500, at
the OUT port on the right-hand ESM board of the existing EXP500. Do not disconnect any
other cables from the EXP500. Reattach this cable to the OUT port on the right-hand ESM
board of the new EXP500 (see Figure 8-3):

Host Side Drive Side
O [ [0 | K O

ooop i
HEOE - A=
.0 L

“@
EE

B E=E
" B ® &
00 [y
™ — ‘ = ~
In Out In Out
01 fa (a3

Figure 8-3 Connecting the new EXP500, step 2
6. Attach a new fiber cable from the OUT port on the right-hand ESM board of the current
EXP500 to the IN port on the right-hand ESM board of the new EXP500.

The FAStT500 Storage Server has now been expanded to two EXP500 storage
enclosures, with no interruption to service (see Figure 8-4):

Host Side Drive Side
o uO BO K BO

I

[y

i - Il

oo - AEE
0 g 0 El=k

In ut ‘ In }%{

% Out ‘ In Oﬁut

Figure 8-4 Hot Add EXP500 diagram 4

7. New disk drives can now be inserted into the second EXP500 and configured using
Storage Manager.

This procedure can be simply extrapolated to adding multiple EXP500s simultaneously.
Remember to disconnect only one live loop as we did in step 5. This is crucial, since, should

you disconnect the other loop at the same time, your storage subsystem will no longer be able
to perform I/O and you could lose data.

Using the steps as described, you are extending the live loop and breaking the redundant
loop. You then reconnect the redundant loop after adding your new EXP500s.
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8.2 Installing additional drive-side mini-hubs

Using two drive-side mini-hub pairs increases the drive-side bandwidth and you can balance
the attachment of EXP500 enclosures to the FAStT500 Storage Server.

By installing another mini-hub pair into the FAStT500 Storage Server drive side we are able to
expand the maximum number of attached EXP500 storage enclosures from 11 to 22, and
increase the drive-side bandwidth of our storage server. Dividing the attachment of EXP500
storage enclosure between the two mini-hub pairs allows you to balance the load. For
example, if you have 10 EXP500 storage enclosures, connecting five of them to one mini-hub
pair and the other five to the other mini-hub pair splits the load. As you expand further,
keeping the numbers of EXP500 units attached to each pair of mini-hubs equal (or close to
equal) helps to ensure the bandwidth is used optimally. Of course, the workload placed on
particular disks has an impact on the overall balance and also needs to be taken into account.

For more information please refer to the FAStT500 Storage Server Installation Guide.

8.3 Real examples
We close this chapter by reiterating the outstanding scalability of FAStT500 Storage Servers.

During the writing of this paper, we created a small storage server with a mesh fabric, which
we used to illustrate the points we were making. Figure 8-5 shows the final configuration of
this SAN:

xSeries Server 1 xSeries Server 2

HBAA HBAB HBAA HBAB

FAStT500

oo

i i
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Figure 8-5 The SAN created while writing this Redpaper
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A much bigger FAStT500 storage server is in live production use at Capespan (Pty) Ltd,
South Africa. This subsystem was implemented by Andrew Le Crerar, one of the authors of
this paper. The configuration currently uses nine EXP500 storage enclosures, with a total of
90 disk drives, for a total physical storage capacity of 3.2 TB. Five of the EXP500 storage
enclosures are connected to one mini-hub pair and the remaining four enclosures are
connected to the other mini-hub pair. The capacity can be further expanded with up to 13
additional EXP500 units and up to 130 additional disk drives.

Figure 8-6 shows the cabling of the nine EXP500 storage enclosures:

Figure 8-6 Photograph of FAStT500 cabling at Capespan (Pty) Ltd, South Africa
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Creating heterogeneous SANs

One of the promised benefits offered by SANs is support for heterogeneous environments. In
this appendix we demonstrate how this can be achieved by adding an xSeries server running
Red Hat Linux to our existing Windows 2000-based SAN. You can use this as an example of
the steps you might take to create your own heterogeneous SAN.

A.1 Pre-installation

The server we wished to add to our SAN is an xSeries 330 Server with the local disks
attached to the on-board Adaptec SCSI controller and two FAStT HBAs installed. Red Hat
Linux 7.1 was installed on this system. For our management client, we were testing the new
Storage Manager Version 8, installed on one of our Windows 2000 machines. Similar steps
apply if you wish to use Version 7.10.

The following software is required:

» Red Hat 7.1 installed, with the kernel at level 2.4.3-12. Details for upgrading the Red Hat
Linux kernal are available at:

http://www.redhat.com
» IBM FASLT Host Adapter Device Driver for Red Hat Linux Version 5.32.

» IBM FASIT Management Suite Java (MSJ) Diagnostic and Configuration Utility for Red Hat
Linux Version 2.0.

A.2 Installation of FASIT HBA

The following will help you install and configure the FAStT Host Based Adapter. To physically
install the adapters in your xSeries server, please see the installation guide supplied with the
FASIT HBA.
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A.2.1 FAStT HBA BIOS settings

When we installed the FAStT HBA in a Windows environment (see 3.2, “Host Bus Adapter
device driver installation” on page 21), we set the adapter to the IBM defaults. For use with
Linux, we have to modify some of these settings. It was found that changing these parameters
improved Linux failover. The following steps will help you to configure the IBM FAStT Host
Adapter.

1. Boot the xSeries Server with BIOS Version 1.76 or later diskette in the floppy drive. From
the command prompt, run the following commands to update the adapter firmware (these
are exactly the same as for the windows machine):

flasutil /f /1
flasutil /u.

2. Reboot the server.
Now that all the adapters in the system are at the latest BIOS levels we have to change some
of the IBM default settings as stated previously.

3. During POST, press <ALT><Q> when you see the adapter’s BIOS screen, seen in
Figure 3-1 on page 20.

4. In the Host Adapter Settings Menu, set the following values:
— Loop Reset Delay = 8

Adapter Hard Loop ID = Enabled

Select a Hard Loop ID - 125 for example

5. In the Advanced Adapter Settings window, set the following values:

LUNSs per Target =0

Port down retry count = 12

Enable Target Reset = Yes

A.3 Support for the FAStT HBA in Linux

As the FAStT HBAs were installed during the installation of Red Hat Linux 7.1, the default
kernel for FAStT Host Adapter was installed. This version does not work correctly with IBM
FAStT_MSJ. You can either build the new driver from source or install the device driver.

A.3.1 Building the FAStT kernel from source
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When Red Hat 7.1 installs, it has a downlevel kernel for the FAStT HBA. You must upgrade
the driver and edit some files to make the adapter work correctly.

The kernel-headers and kernel-sources RPM packages need to be installed. These are
available from the Red Hat support Web site.
1. To install the packages, issue this command:

rpm -ivh kernel-headers*.rpm and rpm -ivh kernel-sources*.rpm

Note: If a conflict is reported during the installation of these packages, the --force
parameter has to be used.

Now we build the driver from source:
2. Obtain IBM FAStT Host Adapter Device Driver Version 5.32 for Red Hat Linux 7.1.
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3. Create a directory in which to put the file:
mkdir qla2x00
4. Change to the new directory and copy the device driver to it:

cd qla2x00
mcopy a:*.tgz

5. Now extract the source files from the archive:
tar -xvzf *.tgz
6. Build the driver for the gla2200 from the source with the following command:
make all SMP=1
This makes both the gla2200.0 and gla2300.0 objects for the 2.4.3-12smp kernel.

7. The object files for the adapter now need to be copied to the
/lib/modules/2.4.3-12smp/kernel/scsi directory. To do this, enter:

cp q1a2200.0 /1ib/modules/2.4.3-12smp/kernel/scsi

Note: If you are prompted that you are going to overwrite qla2200.0 respond Y or Yes.

A.3.2 Installing the gqla2x00 device driver using RPM

Now we have to install the device driver using the following steps:

1. Runthe 1smod command to see if any drivers for the qla2x00 are currently loaded. Your
output should be similar to Example 8-1.

Example 8-1 Ismod command output

[root@th71 /root]# 1smod
ModuleSizeUsed by
q1a2x002255525
autofs118081 (autoclean)
eeprol00172321 (autoclean)
ipchains416321 (unused)
usb-ohci524161 (unused)
usbcore524161(usb-ohci)
aic7xxx1363363
sd_mod117447
scsi_mod986243[ql1a2x00 aic7xxx sd_mod[
[root@rh71 /root]#

2. If the IBM FAStT Host Adapter was physically installed during the installation of RedHat
7.1 then the default driver will need to be unloaded using the following command:

modprobe -r qla2x00

3. Install the IBM FAStT Host Adapter Device Driver Version 5.32 for RedHat Linux 7.1 with
the command:

rpm -ivh q1a2x00-5.32-1-1686.rpm

4. If an older version of the driver is present, you need to add the --force parameter to the
command:

rpm -ivh --force qla2x00-5.32-1-1686.rpm

A.3.3 Edit modules.conf

The next step is to edit modules.conf so that the driver can see more than one LUN, with
options scsi_mod max_scsi_luns=32.
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1. Open the module.conf file for editing. We used the vi editor:
vi /etc/modules.conf

2. Press Insert, move the cursor to end of the last line, press Enter, and add the following
line:

options scsi_mod max_scsi_luns=32
The file should now look something like Example 8-2:

Example 8-2 modules.conf file after editing

alias ethl eeprol00

alias scsi_hostadapter aic7xxx
alias scsi_hostadapter q1a2200
alias usb-controller usb-ohci
options scsi_mod max_scsi_luns=32

3. Press Esc, and type wq on the command line to write the changes to the file and quit.
4. Press Enter.

5. As a result of updating /etc/modules.conf, it is necessary to update any
dependencies/lib/modules/2.4.7-10/modules.dep by running the command:

depmod -a

6. Reboot the server.

7. Check if the HBA kernel module is loaded with the command:
1smod q1a2200

8. If gla2x00 is not loaded, install it with the command:
modprobe qla2x00

Note: modprobe must be used to load the options string. insmod will load the driver
without reading the options string and should not be used.

A.4 Create a new LUN and assign to Hosts
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Using Storage Manager, which we have already installed on the Windows 2000 management
machine, we can create and assign LUNs to the new Linux server.

We took the following steps to achieve this. Note that these steps are very similar to those
already seen in 5.3, “Using the Storage Manager Client” on page 54, so we omit some of the
fine detail:

1. Storage Manager starts at the Enterprise Management window, which displays the
storage servers that you are able to manage, as shown in Figure A-1:
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Figure A-1 Selection of FAStT RAID Controller

2. Right-click Storage Subsystem FAStT500_1 and select Manage Device to display the
Subsystem Management window, which shows you the current configuration and free

capacity, as shown in Figure A-2.

EFASLTS00_1 - IBM FASLT Storage Manager {Subsystem Management 101 =l

Storage Subsystemn  View  Mappings  Array  Logical Drive  Controller  Drive  Help

B B 3 @l s |

[T LogicalPhysical View | [ Mappings View

Logical FPhysical

Ras Storage S erm FASTTS00_1 rCantroller Enclosure

’ v [E 1=¢ T g
5 [E = L u |

rCrive Enclosure 0

0

4] | »

Iw Fattitions AllowediUsed: G472

Figure A-2 Subsystem Management window

3. Right-click Free Capacity and select Create Logical Drive... to create a logical drive for
the new xSeries Linux server, as shown in Figure A-3.
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Figure A-3 Create logical drive

4. Since our server (host) is running Linux, we must define a host type. We set this to be
Linux to match our host as shown in Figure A-4:

EX Default Host Type x|

A host type defines how the controllers wwork with a
hast's aperating systern when logical drives are
accessed.

Because Storage Paditioning is enahled, the default
hasttype is used only for attached hosts that yvou do not
specifically define in the Mappings Wiew. [fyou intend to
define all of yaur attached hasts and create starage
partitions, you can change or define the host type at that
tirme. Any hasts you don't define must be compatibile with
this default host type or they cannot correctly access any
lagical drives in the default group.

IMPORTAMNT
Change the hosttype, ifrequired. ¥ou only need to
change it ance for all lagical drives.

Current defadlt host type:

[o]54 Cancel | Help |

Figure A-4 Default Host Type window

5. Click OK and you are prompted for a password before you are allowed to proceed, as
shown in Figure A-5:
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B Enter Password = X

Enterthe current password for this storage
(E subgystern. A password is required to initiate a
destructive or state change operation.

Enter password:

(0]78 Cancel

Figure A-5 Password prompt

6. After entering the correct password, you can proceed with creating a logical drive, as
shown in Figure A-6:

& Create Logical Drive Wizard - Introduction X

This wizard will help you quickly create a logical drive.

You allocate capacity for the logical drive from either free capacity on an existing
array ar from a new array yald create in this wizard from uncanfigured capacity
{unassigned drives). An array is a set of drives that is logically grouped together
to provide capacity and a RAID level far one or more logical drives. You specify
the exact capacity far the logical drive an a subsequent wizard screen.

Select area for capacity allocation:
& Free capacity on existing arrays

2 GB) on array 1 (RAID 1)

 Unconfigured capacity (create new array)

Cancel | Help |

Figure A-6 Create logical drive
7. For our new logical drive, we used some of the free drive capacity in Array 1. Once you
have selected your capacity type, click Next.

8. Now we have to specify the logical drive parameters. This includes the drive size and a
volume name. The name should be clear and follow a good naming convention. We
allocated 2 GB and called our volume SVR2_Volume, as shown in Figure A-7:
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£ Create Logical Drive Wizard - Specify Logical Drive Paramete |

Mow you rmust specify the various parameters for an individual logical drive. From the
capacity you previously allocated, indicate exactly how much ofthat capacity you wwant to use

for the logical drive.

RAID level of array: 1
Maximurm logical drive capacity allowed: 3.912 GB

Mew lagical drive capacity:
| 20004 o8 |

Mame (30 characters maximurmy:
[5vR2_voLUME]

Advanced logical drive parameters:
' Use recommended settings

" Customize settings

= Back | Finish I Cancel | Help |

Figure A-7 Specify logical drive parameters

9. Now that we have defined a logical drive it is time to map this to the Host. Click the
Mappings View tab, which can be seen in Figure A-2 on page 97, then right-click Default
Group and create a new Group, which we called SVR2.

10.Right-click SVR2 and select Define New Host Port.... Use the WWN information for the
adapters and give a name that is meaningful. For example, in our configuration, the two
FAStT HBAs were named SVR2_HBA_A and SVR2_HBA_B respectively.

11.0pen Undefined Mappings and right-click on the new volume (SVR2_Volume).

12.Map this logical drive to the Host SVR2 group. Once this is complete, the new logical drive
is accessible by Host SVR2, as shown in Figure A-8:
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Figure A-8 Configured Linux server with 2 GB drive

A.5 Zoning

We now have created some disk space for the Linux xSeries server. The next step is to
update the zone configuration for the SAN to allow the Linux xSeries servers adapters to see
the FAStT500 RAID Controllers. In our case we have to add the new adapters to the zones

already created in 4.6, “Zone configuration” on page 37. To do this we performed the following
steps:

1. Open a Web browser and enter the IP address of the switch as the URL.
2. Enter the Zone Administration window.

3. Create aliases for the two adapters in this server. Our server name is SVR2 and the
adapters are called SVR2_HBA_1 and SVR2_HBA_2. This is shown in Figure A-9:
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Zone Administration - Microsoft Internet Explorer 10l =|
Alias | Zonel QuickLoop | Fabric Assistl Conﬂgl
Alias Name |SW2_hba_2 j Create Alias | Delete Alias | Rename Aliasl
Member Selection List swr2_hba_2 Members
@ port_2 - 21:00:00:e0:80:02:1¢:33
Add Host = |
: Add Member =
DED:DD:DD:ED:S&J:DE:EQ:SS 4|
@ 21:00:000e0:80:02:29:38
20:00:00:e0:8h:02:10:33 |
Q - - = Remove Member
QED:Dal:DD:aD:bS:Dc:DS:m
@ 20040008008 000811
# 20:05:00:40:08:00:08:11 Add Other.. |
E--QED:DD:DD:eD:Sb:DE:Ba:Sﬁ
@ 21:00:000e0:80:02:38:36
@ 21:00:000e0:80:02:38:36 Add Other Host... |
{=__| GuickLoops |
Apply | Cancel | Done

Figure A-9 Create Alias

4. Having created aliases, we now add these to our existing zones for Contoller A and
Controller B, as shown in Figure A-10:

Zone Administration - Microsoft Internet Explorer 10l =|
Alias £one | QuickLoop FabricAssistl Conﬂgl
Zone Name |fast1_zone_a j Create Zone | Delete Zane | RenameZonel
Member Selection List fast1_zone_a Members
{=20:00:00:20:80:02:29:38 | 4] {1BwitchPorts
@ 21:00:00:e0:80:02:29:38 DWWNS
{@20:00:00:00:80:02:1 ¢:33 E-{bliases
@ 21:00:00:e0:80:02:1¢:33 Add Mernber = | { @ sml_hba_a
QED:Dal:DD:aD:bS:Dc:DS:m - fastl_ctrl_a
@ 20:04:00:a0:h8:0c:08:11 - syr2_hba_1
@ 20:05:00:a0:h8:0c:08:11 < Remove Memberl {=__| GuickLoops
IEI--QED:DD:DD:eD:Sb:DE:Ba:Sﬁ
@ 21:00:000e0:80:02:38:36
@ 21:00:000e0:80:02:38:36 |
H--mliases Add Other..
-4 srvl_hba_a
------ i fast! _ctrl_a
@ srvl_hba_b
@ fasti_ctrl_b
- gvr2_hha_2
{=__| GuickLoops |
Apply Cancel Daone

Figure A-10 Zone configuration
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5. After updating the zones, it is a good practice to ensure that they are enabled. Select the
Config tab and check Enable, as shown in Figure A-11:

/3 2one Administration - Microsoft Internet Explorer

10l =|
Alias | Zonhe | QuickLoop | Fabric Assist Config |
Config Name |i180 j Create Cfg Delete Cfy Rename Cfg |
ZonefQLoop Selection List itso Members
E‘m fastl_zone_a
i el fast! _zone_a fastl_zore_b
- fast! _zane_h
{0 quickLoops Add Member > |
----- {0 Fazones
= Remove Memberl
Config to enable Config currently enabled
itso itso
Apply Cancel Daone

Figure A-11 Zone configuration enabled
6. Click Apply and Done.

Now we have completed the zoning administration required to add the additional server.

A.6 Installing FASIT_MSJ

The Management Suite Java is used to configure Linux Host Bus Adapter failover.

1. First verify the driver version that is currently loaded with this command:
cat /proc/scsi/q1a2200/1

The output should look similar to Example 8-3:
Example 8-3

QLogic PCI to Fibre Channel Host Adapter for ISP2100/ISP2200/ISP2200A:
Firmware version:2.01.34

Driver version 5.32
Entry address = d083a060
HBA: QLA2200 , Serial# A90923

2. In a command shell within X-Windows, change to the directory in which you extracted the
FAStT_MSJ package and run this command:

chmod 700 FAStTMSJ_install.bin

3. To start the installation process, enter:
./FAStTMSJ_install.bin
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4. The Install window shown in Figure A-12 appears:

T IBM FASLT M3J Management Suite Java ¥2.0.0

Introduction

InstallAnywhere will guide wou thraugh the installation of
yaur application. Use the "Mext” buttan ta proceed to the
next screen. If you want to change something in a previous
screen, click the "Previous" button. ¥ou may quit the
installer at any time by clicking the "Exit" buttan.

Cancel Frreiidiir Hext

Figure A-12 Install window

5. Click Next to display the Choose Product Features window, as shown in Example A-13:

~'IBM FASIT M3J Management Suite Java ¥2.0

Choose Product Features

o GUI and Linux Agent
This Install set installs both the FASET GUI

and the Linux Agent.

ol -
This will install only the FAStT SUIL

A Linux Agent
FAS1T Linux Agent.
et

Customize
Cancel Previous

Figure A-13 GUI and agent selection

Select GUI and Linux Agent and click Next to display the Choose Install Folder window.
Accept the default and click Next.

8. The install process will complete without further interaction. Click Done to close the Install
Complete window.

IBM FAStT_MSJ has been successfully installed.
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A.7 Configuring FASIT_MSJ

We now need to configure the FASTT_MSJ for failover.

1. Start the glremote agent. This agent needs to run in the background. At a command
prompt run qlremote.

If the driver is not the correct driver for the FAStT_MSJ package you will get the
termination error shown in Example 8-4.

Example 8-4 qlremote error

[root@rh71-2 Redhat71]# qlremote

Debug: 0SS initialized...

Debug: Core initialized...

Debug: RPC initialized...

Debug: CorePollingLoop() starting...

Error: SDOpenDevice (0, xx) failed (0x9) (System Error 9.)
Error: **NO** compatible HBAs found during scan - Terminating...
Debug: Signal (15) caught...

Debug: Shutting Down...

Debug: Deallocating Core device list...

Debug: Deallocating 0SS resources...

Debug: Deallocating RPC resources...

Terminated

[root@rh71-2 Redhat71]# Debug: CorePollinglLoop() ending...

To verify the driver version that is currently loaded, enter the command:
cat /proc/scsi/qla2200/1

2. With the glremote agent loaded, open another command window to start IBM FAStT_MSJ
with the command:

/opt/IBM_FAStT_MSJ/FAStT
This will open a GUI showing you the HBA view, as shown in Figure A-14:
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Figure A-14 FAStT_MSJ GUI - HBA view
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9.

Click Connect, enter the IP address of the local server and press Enter.

Click Configure then select Device->Autoconfigure from the menu.

Select the LUNs you wish to configure. In our case, we selected LUN 0 and LUN 1.
Select Load Balance.

Select LUNs and click OK.

After the configuration is complete, click OK. This will take you back to the Fibre Channel
configuration window. Click Apply.

You will be prompted for a password. The password is config.

10.Click OK to accept the refresh.

File Tools Help

The LUN configuration window shown in Figure A-15 is displayed:

Fibre Channef LUN Configuration

LUN Enable Device Port MName Adapter 0 (Path/Target/Loop IdijAdapter 1 (Fath/Target/Loop |d}
i W 20-04-00-A0-B8-07-54-47 b 00129 Preferred Fa...
20-05-00-A0-B8-07-54-47 I 0/0/129 Alternate Fa...
z o 20-04-00-A0-BE-07-54-47 P 0707129 Alternate Fa...
20-05-00-A0-B8-07-54-47 .‘ 0/0f129 Preferred Fa..
0K Cancel

Figure A-15 LUN configuration window
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Important: You must now unload and reload the driver using modprobe.

11.Unload the driver with the command:
modprobe -r ql1a2200

12.Reload the driver with the command:
modprobe q1a2200

13.Now you must rebuild the boot image so that the correct driver parameters are loaded
when the server restarts. Enter the command:

mkinitrd -f /boot/newinitrd-image 2.4.3-12

14.Reboot and verify that the correct driver and multi-path configuration is loaded. After
rebooting the server, execute this command from a prompt:

cat /proc/scsi/qla2200/1

A.8 Activating the Linux devices
Examine /var/log/messages and check that the new drives are identified.
Also if you go into System and look at Hardware Properties you should see a new hard drive.
In our case we saw the new 2 GB drive we created.
1. Use fdisk to create a partition on the new drive.
2. Run mkfs to create a file system in the new partition. For example:
mkfs /dev/sdcl
3. Run mkdir to create a directory. For example:
mkdir /sandisk
4. Run mount to mount the new drive. For example:
mount /dev/sdcl /sandisk

5. Edit fstab to update the filesystem information. For example, add the following line, using
the vi editor:

/dev/sdcl /sandiskdefaultl 2
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FAStT Management Suite Java,
FAStT Storage Manager 8 and
SANavigator

In this appendix we provide more information about the installation and use of the FAStT
Management Suite Java. In addition, although FAStT Storage Manager 8 and SANavagator
had not been released, we wanted to give you an overview of some of the new features and
functionality that should be available.

B.1 FAStT Management Suite Java 2.0.0

This tool is used to manage the Host Bus Adapters in your xSeries SAN environment and is
the replacement for FAStT Check. It comprises two components:

» An agent that is installed on all servers that have one or more Host Bus Adapters.

» The GUI that can be installed on any machine and which is used to manage the Host Bus
Adapters installed in the servers.

The agent is supported on the following operating systems:

» Windows NT 4.0

» Windows 2000

» Red Hat Linux 7.1 upgraded to Kernel 2.4.3-12

» Novell NetWare 5.1

The GUI is supported on the following operating systems:
» Windows NT

» Windows 2000

» Red Hat Linux 7.1 upgraded to Kernel 2.4.3-12
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The latest version of FAStT MSJ is available from:

http://www.pc.ibm.com/support

On this Web page, from the Browse list on the right-hand side of the page, click Servers.
On the next page, in the Family listbox, select Fibre Channel Solutions.

On the left-hand navigation bar, click Downloadable files.

In the Downloadable files by category listbox, select Fibre Channel Solutions to get a
listing of all Fibre Channel files.

Locate the file in the list and click its name to go to the download page. In our example, the
file was called Fibre Channel Solutions - IBM FAStT Management Suite Java (MSJ)
Diagnostic and Configuration Utility Version 2.0. Separate package files contain the
installation executable for the supported operating systems.

B.1.1 Installing the FAStT Management Suite Java software
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In this section we cover the steps to install FAStT MSJ on a Windows 2000 system.

Before installing FAStT MSJ, uninstall FAStT Check and the Intel DMI 2.0.

FAStT MSJ supports the following two configurations:

'S

Stand-Alone

If you wish to manage the Host Bus Adapters in a stand-alone system then you would
install both the GUI and Agent on the local system.

Networked

If you wish to manage the Host Bus Adapters on a remote system then you would install
only the agent on the remote system and the GUI on a remote management system. A
remote management system may contain Host Bus Adapters.

Follow these steps to install FASIT MSJ:

1.

Unpack the downloaded package file to a path that you specify, by running the
self-extracting executable. In our example the file name was 33p2505.exe.

Install the FAStT MSJ by running the installation file unpacked in step 1. In our example
the file name was FAStTMSJ_Install.exe.

The InstallAnywhere status window is displayed while the application prepares to install,
followed by the FAStT MSJ splash screen. When the Introduction window is displayed,
click Next to continue.

The Choose Product Features window is displayed, as shown in Figure B-1:
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Choose Product Features
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and the Windows NT 2000 Agent.

_$1 NT Agent N Netware 5.x Agent
| — FASET Windows MT 42000 Agent. FASET Mowel|l Hetware 5.2 Agent.

Custumizel
Cancel | Previuusl """" Mext |

Figure B-1 IBM FAStT Management Suite Java install

5. Click the GUl and NT Agent icon and then click Next.

We decided to install both the GUI and agent on the same machine in order to simplify this
example. In reality, you would typically install just the GUI on a management workstation
and the agent on machines containing Host Bus Adapters.

6. The Information window follows; click Next.

7. The Choose Install Folder is displayed. Specify your install path and click Next. In our
example we left the path at the default.

8. The Select Shortcut Profile window is displayed. Select All Users Profile and click Next.

9. The Create Desktop Icon window is displayed. Check the Create desktop icon checkbox,
and click Install.

10.The Installing window is displayed and shows the ongoing status of the installation
process. When everything has been installed, the Install Complete window is displayed.
Click Done to end the installation.

B.1.2 Using the FAStT Managment Suite Java GUI

The FAStT Management Suite Java GUI is used to manage servers running the FAStT MSJ
agent. With this tool, you are able to view and make changes to the configuration of Host Bus
Adapters in the server running the agent. You are also able to perform diagnostics tests and
check the performance of the Host Bus Adapters. In this section we provide just a brief
introduction to the use of this software. Please refer to the product documentation and online
help for more information.

Follow these steps for a brief tour of the FAStT MSJ GUI:
1. Start the GUI by double-clicking the FAStT MSJ shortcut located on the desktop.

2. The IBM FAStT Management Suite Java - HBA View window is displayed (see
Figure B-2):
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f4 IBM FASET Management Suite Java - HBA Yiew
File Host “iew Help

i ' @

¥
| [ |
I||
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|1BM FASIT Management Suite Java
High Availability Edition v2.0.0 Rel 7
Copyright @ 2001 QlLogic Corp.
Remate command and control

& of IBM

Host Bus Adapters

@ vond

Figure B-2 IBM FAStT Management Suite Java - HBA View window

3. This is the main window in the GUI. To connect to a server agent click the Connect icon
and the Connect to Host window is displayed (see Figure B-3):

Connect to Host x|
Enter Host Hame or IP Address:
|svr1| | - |
Connect | | Clear ‘ ‘ Cancel |

Figure B-3 FAStT MSJ - Connect to Host window

4. Enter the name (we used svr1) or the IP address of the server to which you wish to
connect, and click Connect.

5. The server is added to the left-hand side pane of the main window, on the HBA tab. Host
Bus Adapters installed in the server appear below it.

6. Click Host svr1 to see two tabs displayed in the right-hand pane. They are:

— Information, containing basic information about the currently connected server.
— Security, containing security settings for the connected agent.

The tabs are shown in Figure B-4:
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. el j IBM @server
. ‘;’

Host swr1

Figure B-4 Host selected within IBM FAStT Management Suite Java - HBA View window

7. Click one of the Host Bus Adapters in the left-hand pane and the right-hand pane
changes. There are now seven tabs as shown in Figure B-5:

[E41BM FASET Management Suite Java - HBA Yiew - 1o x|
File Host “iew Help

O i @ @ ¢

Connect Configure  Events Alarms Refresh

3 . Iformation Deics st Statisis Link tatus |NVRAM Setings | i | Diagnostic|

(@ word Host sl Hode Name  21-00-00-E0-8B-02-3A-36
@ %25’:;"1 — i Adapter 0- 2200 Port Name  21-00-00-E0-8B-02-34-36
b apter n
& Device (20-04-00-A0-88-0C-08-11) || ; i W
Device (20-05-00-40-B8-0C-08-113 || (| General Informat
@ [ Adapter 2200 : ) : :
Device (20-04-00-A0-BE-0C-08-11) Serial Number: B44954 Driver Version: 8.00.07.01 QAZKIFY

Device (20-05-00-A0-B8-0C-08-11) BIOS Version: 1.68 Firmware Version: 2.1.23

Interrupt Level: 21

IBM xSeries x340 Server

Adapter 2200

Figure B-5 HBA selected within IBM FAStT Management Suite Java - HBA View window
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The following tabs are displayed:

— Information, which displays general information about the server and Host Bus
Adapter.

— Device List, which displays the devices currently available to the Host Bus Adapter.

— Statistics, displaying a graph of the performance and errors on the Host Bus Adapters
over a period.

— Link Status, displaying the current link status.

— NVSRAM Settings, which displays the current settings and allows you to make remote
configuration changes to the NVSRAM.

— Utilities, which allow you to update the flash and NVSRAM remotely.
— Diagnostics, which allow you to run diagnostic tests remotely.

B.2 FASIT Storage Manager 8.0

This section discusses the new verison of Storage Manager that was not released at the time
we wrote this paper. As the details are subject to change until formal release of the code, we
provide an introduction to the main new features rather than a detailed exploration.

Important: Remember to read all documentation that comes with an upgrade before
attempting the upgrade. This can be critical to the success of the upgrade.

We start by discussing FlashCopy and give step-by-step details for creating a FlashCopy
logical drive, and then assign this logical drive to a host using the new storage partitioning
view of Storage Manager 8. The other new feature we discuss is the ability to expand a logical
drive and extend a partition using Windows 2000 dynamic disks.

The base functionality of the previous version of Storage Manager remains unchanged with
the exception of a few minor GUI adjustments to buttons and views.

B.2.1 Creating a FlashCopy logical drive
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With the ability to perform FlashCopy, you are able to take a point-in-time image of a logical
drive. This can then be mounted onto any server in the SAN. The key thing to note is that a
FlashCopy is not a physical copy of data from one logical drive to another. A FlashCopy
operation tracks changes made to the original logical drive after the FlashCopy is created.

What this means is that, at the point at which you initiate the FlashCopy, a new logical drive is
created, which appears and acts like an exact copy of the original. What really happens is that
pointers to information on the original disk are mapped to the new FlashCopy drive. Now,
when data is changed on the original logical disk, the old information is written to the
FlashCopy while the original disk is updated with the new information.

A FlashCopy, therefore, takes only a few seconds even for large disks. All physical copy
operations occur after the FlashCopy has been created, and only for data that is changed.
This means that you always have the information as it was at that point-in-time. Obviously the
longer you keep a FlashCopy logical drive, the more space it will use, as more and more of
the data on the original disk is updated.

FlashCopy can be used to achieve many different tasks. A particularly useful example would
be taking a FlashCopy of a logical disk containing a database, and then mapping it to another
server to perform a backup, while the original logical drive and database continue to function.
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Depending upon the application, a brief pause in operation may be required while the
FlashCopy is performed. For example, it may be necessary to quiesce a database to ensure
that the data held within it is consistent while the copy is made

The following steps create a FlashCopy with Storage Manager 8:

1. Within the Subsystem Management window, right-click the logical drive you wish to copy
(NewDrive in our example) and select Create FlashCopy Logical Drive (see
Figure B-6):

EE FASETS00 - W2k /Linux/Netware - IBM FASELT Storage Manager (Subsysten 101l
Storage Subsystem  View  Mappings  Array  Lodical Drive  Controller  Drive  Help
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[ LogicalPhysical View | [F5 Mappings View

Loagical
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Storage Subsystern FASITA00 - Wi kiLinugMetware
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Figure B-6 Storage Manager 8 Subsystems Management window
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2. The Create A FlashCopy Logical Drive Wizard - Introduction window is displayed (see
Figure B-7):
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EX Create A FlashCopy Logical Drive Wizard - Introducki |

Thiz wizard will help yau quickly create a FlashCopy lagical
drive and its associated repository logical drive.

AFlashCopy logical drive is a logical pointin-time image of a
hase logical drive. A FlashCopy logical drive uses two physical
resources: a hase logical drive and a special logical drive
called the repasitory logical drive. If the contraller receives an
170 werite request to modify data on the base logical drive, then it
first copies over the original data to the repository for
safekeeping. Both the base and the repository logical drive are
used to maintain an accurate pointin-time image.

& Simple {recommended)

Selectthis option to specify basic FlashCopy parameters and
acceptthe commaon defadlt settings.
 Advanced

Selectthizs option to customize advanced settings (capacity
allacation, repositary logical drive full conditions and
notification.)

Cancel | Help |

Figure B-7 Create A FlashCopy Logical Drive Wizard - Introduction window

3. For this example we chose the simple method. Select the Simple radio button and click
Next. The Create A FlashCopy Logical Drive Wizard - Specify Names window is displayed
(see Figure B-8):

E8 Create A FlashCopy Logical Drive Wizard - Specify Nal

x|
Specify a name that helps you associate the FlashCopy logical drive and repositary
logical drive with its corresponding hase logical drive. The name can be up to 30
characters.

Base logical drive name: Mew Drive

FlashCopy logical drive name:

I Mew Drive-1

Repository logical drive name:

I Mew Drive-R1

= Back Cancel | Help |

Figure B-8 Create A FlashCopy Logical Drive Wizard - Specify Names window
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4. Specify the names of the FlashCopy logical drive and the Repository logical drive, and
click Next to continue.

5. The Create A FlashCopy Logical Drive Wizard - Specify Repository Capacity window is
displayed (see Figure B-9):

Figure B-9 Create A FlashCopy Logical Drive Wizard - Specify Repository Capacity window

6. Specify how large (in comparison to the original drive) the repository logical drive should
be by setting the percentage box to the desired value, then click Next to continue.

7. The Create A FlashCopy Logical Drive Wizard - Preview window is displayed (see
Figure B-10):
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£ Create A FlashCopy Logical Drive Wizard - Previe

AFlashCopy logical drive and associated repository logical drive will be created with the
following parameters. Select Finish to create the logical drives.

FlashCopy Logical Drive Parameters

Mame: Mew Drive-1
FlashCopy logical drive capacity B.000GE

Repository Logical Drive Parameters

MName: MNew Drive-R1
Repository logical drive capacity: 1.200GB (20% of hase logical drive capacity)
Capacity used from: Free Capacity 27.823GB on array 4

= Back

Cancel | Help |

Figure B-10 Create A FlashCopy Logical Drive Wizard - Preview window

8. Check that everything is correct according to your selections and click Finish to create the
FlashCopy.

9. The Create A FlashCopy Logical Drive Wizard - Completed window will follow, as shown in
Figure B-11. Click OK.

EX Create A FlashCopy Logical Drive Wizal =]

Uze the options in the Mappings Yiew to assign or change
logical drive-to-LUMN mappings. Ifyvou want to change any
other logical drive attributes, use the appropriate options
under the Lagical Drive menu in the LogicaliPhysical Wi,

Qnce you have created all desired logical drives, use the
appropriate procedures (such as the hot_add utility or

@ other method, and SMdevices) onyour hosts to register
the logical drives and display associated operating
system-specific device names.

Diepending on yaur operating system, there may he ather
post-creation procedures. Refer to the online help an
FlashCopy logical drives far funther details.

Figure B-11 Create A FlashCopy Logical Drive Wizard - Completed window
The FlashCopy logical drive has now been created.

Deleting a FlashCopy logical drive is as simple as right-clicking the FlashCopy logical drive
and selecting Delete. For automated management of FlashCopy, it is also possible to create
and delete FlashCopy logical drives using the FAStT Storage Manager script editor. You can
create scripts to perform these tasks and use the Windows Task Scheduler to schedule them
to occur at specific times.
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B.2.2 Assigning a FlashCopy logical drive using storage partitioning

Once a FlashCopy logical drive has been created, it is a simple task to assign the disk to a
server so that it can be accessed. You can do so using the storage partitioning GUI available
in Storage Manager 8. The steps used with the previous version of Storage Manager are also

used in the new version. The main improvements are in the way the GUI has been made

easier to use, with simpler access to features.

The new GUI is shown in Figure B-12. As you can see, a Mapping View tab has been added
to the Subsystem Management window, giving direct access to storage partitioning. The GUI
has also been changed to provide a tree view of all host groups and hosts with their assigned
logical drives. This is much easier to use then the previous version.

Storage Subsystern  View  Mappings  Arraw  Lodical Drive  Contraller

I FASLTS00 - W2k/Linux/Netware - IBM FASLT Storage Manager {Subsysten

Drive  Help
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Logical Drive Name|Accessihle Elyi LUNlLDgicaI Drive CapacityiType'

Storage Subsystern FASITA00 - W2 kiLinwoMetwar

[ Windows 2000 HostWindo.. 0
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Define Hast Fort...
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= [l Host Metwar
! Host Ports Delete. .
Fename..
Rl | v
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Fartitions AllowedilJsed: 6473

Figure B-12 Storage partitioning in Storage Manager 8
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B.2.3 Increasing the capacity of a logical drive

In previous versions of Storage Manager, you had the ability to dynamically increase the size
of an array while its logical drives are still being used. You also had the ability to change the
RAID level used in the array and could even change the stripe size for a logical drive, again,
while the disk was in use.

Now, in the new version of Storage Manager, you also have the ability to increase the size of
a logical drive while the subsystem is active. Therefore, using Windows 2000 dynamic disk
capability, for example, you can extend a partition without rebooting the server, expanding the
usable storage capacity available to your server without downtime.

Note: The ability to increase the size of a logical drive is operating system specific, so
please read the online help for each operating system attached to your xSeries SAN.

To perform this feat, you need free space in the array in which the logical drive resides. If your
array is full, first increase the size of the array by assigning new disks to it.

Once you have read and understood the specific requirements for the relevant operating
system, it is as simple as right-clicking the logical drive, and selecting Increase capacity. You
then specify the new size you wish to make the logical drive and click OK.

The logical drive will automatically start initializing to the new size. You can then go into
Windows Disk Management and increase the size of the dynamic partition.

B.3 SANavigator
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As storage area networks grow both in size and complexity, it becomes more important to
have a centralized management tool to manage your SAN environment in order to keep the
cost of ownership to a minimum. In this section we discuss the key functionality of a
management tool, called SANavigator.

Whle product plans are not finalized, we believe that a scaled-down version of SANavigator
may be bundled with Storage Manager 8. The full version of SANavigator may be purchased
from SANavigator.

For more information on SANavigator, visit:

http://www.pc.ibm.com/qtechinfo/MIGR-40262.htm]

SANavigator consists of two components:
» Server

This is installed onto a management server or workstation that is permanently switched
on. This portion of the software monitors the SAN and performs discoveries for new
devices, and so on.

» Client
This is the GUI for SANavigator, and is installed on administrator workstations or roaming
laptop computers to perform remote administration and monitoring.

The features of the scaled-down version of SANavigator include:

» Discovery of up to 32 switch ports
The ability to manage up to 32 switch ports within SANavigator.
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» SAN Monitoring Physical Map

The ability to monitor the physical connection between SAN devices, and device status
(see Figure B-13):

__:::." Local_SAN - SAMavigator

=121 ]
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Figure B-13 SANavigator Physical Map with down HBA

Trial Period 30 Days

» Event Log

An event log displaying all events that occur during a specified period.
» Event Notification

The ability to configure alerts to be sent by e-mail or SNMP.
» Device List

A listing of all devices attached to the SAN (see Figure B-14):
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Figure B-14 SANavigator Device List window

The full version of SANavigator adds these features:
» Discovery of more than 32 switch ports
The ability to manage more than 32 switch ports within SANavigator, licensed per port.

» Performance Monitoring

Latency information graphs

Switch performance graphs

Port performance graphs

Performance shown on a physical map
» SAN Planning
The ability to plan a new SAN or expansion of an existing one.
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You can send license inquiries, in writing, to the IBM Director of Licensing, IBM Corporation,
North Castle Drive, Armonk, NY 10504-1785.

Licensees of this program who wish to have information about it for the purpose of enabling:
(i) the exchange of information between independently created programs and other programs
(including this one) and (ii) the mutual use of the information which has been exchanged,
should contact IBM Corporation, Dept. 600A, Mail Drop 1329, Somers, NY 10589 USA.

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

The information contained in this document has not been submitted to any formal IBM test
and is distributed AS IS. The use of this information or the implementation of any of these
techniques is a customer responsibility and depends on the customer's ability to evaluate and
integrate them into the customer's operational environment. While each item may have been
reviewed by IBM for accuracy in a specific situation, there is no guarantee that the same or
similar results will be obtained elsewhere. Customers attempting to adapt these techniques to
their own environments do so at their own risk.

Any pointers in this publication to external Web sites are provided for convenience only and
do not in any manner serve as an endorsement of these Web sites.

The following terms are trademarks of other companies:

C-bus is a trademark of Corollary, Inc. in the United States and/or other countries.

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

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

PC Direct is a trademark of Ziff Communications Company in the United States and/or other
countries and is used by IBM Corporation under license.

ActionMedia, LANDesk, MMX, Pentium and ProShare are trademarks of Intel
Corporation in the United States and/or other countries.

UNIX is a registered trademark in the United States and other countries licensed exclusively
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through The Open Group.

SET, SET Secure Electronic Transaction, and the SET Logo are trademarks owned by SET
Secure Electronic Transaction LLC.

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