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GR Multipath Driver Installation Information for Linux

Supported Operating System (OS) Versions

This table shows the versions of Linux supported by GR Multipath Driver.

Supported OS Versions ‘ Kernel Versions

Red Hat Enterprise Linux ES (v. 3) for Itanium 2.4.21-4.0.1.EL
2.4.21-9.EL
2.4.21-15.EL
Red Hat Enterprise Linux AS (v. 3) for ltanium 2.4.21-4.0.1.EL
2.4.21-9.EL
2.4.21-15.EL
Red Hat Enterprise Linux ES (v. 3) 2.4.21-4.0.1.EL
2.4.21-9.EL
2.4.21-15.EL
Red Hat Enterprise Linux AS (v. 3) 2.4.21-4.0.1.EL
2.4.21-9.EL
2.4.21-15.EL
Red Hat Enterprise Linux ES (v. 2.1) 2.4.9-e.12
2.4.9-e.25
2.4.9-e.27

Red Hat Enterprise Linux AS (v. 2.1) 2.4.9-e.8
(Previously called ‘Red Hat Linux Advanced Server 2.1’) 2.4.9-e12
2.49-e.25
2.4.9-e.27
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GR Multipath Driver Installation Information for Linux

Installation for Each OS Version

For detailed installation procedures, refer to the manual supplied with the product.
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GR Multipath Driver Installation Information for Linux

Supported Storage Systems

GR Multipath Driver supports the following storage systems.

« ETERNUS6000
« ETERNUS3000
* ETERNUS GR Storage

ETERNUS6000 storage systems

Storage System
ETERNUS6000

GRMPD

for Enterprise Model

Version Level
V1.0L04 or later

ETERNUS3000 storage systems

Storage System
ETERNUS3000 model 50

GRMPD
for Entry Model

Version Level
V1.0L04 or later

for Standard Model

for Enterprise Model

ETERNUS3000 model 80

for Entry Model

V1.0L04 or later

for Standard Model

for Enterprise Model

ETERNUS3000 model 100

for Entry Model

V1.0L04 or later

for Standard Model

for Enterprise Model

ETERNUS3000 model 200

for Standard Model

V1.0L04 or later

for Enterprise Model

ETERNUS3000 model 300

for Standard Model

V1.0L04 or later

for Enterprise Model

ETERNUS3000 model 400

for Standard Model

V1.0L04 or later

for Enterprise Model

ETERNUS3000 model 500

for Standard Model

V1.0L04 or later

for Enterprise Model

ETERNUS3000 model 600

for Standard Model

V1.0L04 or later

for Enterprise Model

ETERNUS3000 model 700

for Standard Model

V1.0L04 or later

for Enterprise Model
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GR Multipath Driver Installation Information for Linux

ETERNUS GR Storage Systems

Storage System
ETERNUS GR710

GRMPD
for Entry Model

Version Level
V1.0L02 or later

for Standard Model

V1.0L02 or later

for Enterprise Model

V1.0L02 or later

ETERNUS GR720

for Standard Model

V1.0LO2 or later

for Enterprise Model

V1.0LO2 or later

ETERNUS GR730

for Standard Model

V1.0LO2 or later

for Enterprise Model

V1.0LO2 or later

ETERNUS GR740 for Enterprise Model V1.0L02 or later
ETERNUS GR820 for Enterprise Model VV1.0LO2 or later
ETERNUS GR840 for Enterprise Model V1.0LO02 or later
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GR Multipath Driver Installation Information for Linux

Channel Adapter ID and Connection Points
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GR Multipath Driver Installation Information for Linux

ETERNUS3000 model 80 and 100 rear view
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GR Multipath Driver Installation Information for Linux
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GR Multipath Driver Installation Information for Linux

Connection Requirements

The tables below show FC card types, topologies, clustering software and FC card drivers supported by GR
Multipath Driver.

They are the same as those supported by GR Device Driver.

Connection Requirements for GRMPD

* FC Card
GRMPD Version Level FC Card |
V1.0L0O PG-FC102
V1.0LO1 PG-FC102
V1.0L02 PG-FC102
V1.0L03 PG-FC102, PG-FC105, PG-FC106
V1.0L04 PG-FC102, PG-FC105, PG-FC106, PG-FCD101
¢ Topology
GRMPD Version Level Topology
V1.0LOO or later Point-to-Point, Fabric

* Clustering Software
GRMPD Version Level Clustering Software
V1.0LO1 or later PRIMECLUSTER

Connection Requirements for FC Card

FC Card Supported Storage Systems Topology

PG-FC102 ETERNUS3000 Point-to-Point, Fabric
PG-FC105 ETERNUS6000

PG-FC106 ETERNUS GR Storage

PG-FCD101
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Assigned-/Non-assigned CM Type Storage Systems

For ETERNUS3000 and GR Storage, there are two system types: “Assigned-CM” and “Non-assigned-CM.”
With Assigned-CM storage systems, the main access path for each LU is assigned to a particular controller.

With Non-assigned-CM storage systems, there are no assigned LU access paths as such.

With “Assigned-CM” type storage systems, the path connected to the assigned controller is active. Paths to
other controllers are on standby. With “Non-assigned-CM” type storage systems, all paths are active and used
for access.

The table below shows the “Assigned-CM” and “Non-assigned-CM” storage systems.

Load balancing/failover performance can differ depending on “Assigned-CM” and “Non-assigned-CM” use and

the number of paths employed. For details, refer to the supplied product manual.

Assigned CM type ETERNUS3000

ETERNUS GR710, GR720 and GR730
Non-assigned CM type ETERNUS6000

ETERNUS GR740, GR820 and GR840
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Upgrade from Previous Versions

Upgrade procedure from previous versions, V1.0L00 - V1.0L03 (to which a T00149-01 urgent repair patch is
applied) to V1.0L04 is as follows.

Upgrade from V1.0L00 - V1.0L03 to V1.0L04
Upgrade procedure from V1.0L00 - V1.0L03 to V1.0L04 is as follows.

1. Uninstall the previous version of GRMPD.

* For the uninstall procedure, refer to the GRMPD Installation Guides of previous versions.
2. Install the new version: V1.0L04.

* For the installation procedure, refer to the GRMPD Installation Guides of V1.0L04.

* Do not use rpm —U for such upgrade procedures.
Upgrade from V1.0L03 (to which a T00149-01 urgent repair patch is applied) to V1.0L04

Upgrade procedure from V1.0L03 (to which a T00149-01 urgent repair patch is applied) to V1.0L04 is as

follows.

1. Uninstall the previous version of GRMPD.

* For the uninstall procedure, refer to the GRMPD Installation Guides of the previous versions
2. Execute the following command through the root (superuser) account.

# rm -fr /usr/fisvgrmpd (# represents the command prompt)
3. Install the new version: V1.0L04.

* For the installation procedure, refer to the GRMPD Installation Guides of V1.0L04.

* Never use rpm —U for such upgrade procedures.
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1. FC Card Driver Parameter Settings
It is required to set parameter at /etc/modules.conf for each FC card type and re-create initial RAM

disk image. The parameter for each FC card driver version is different. For FC card driver versions,
refer to the document supplied with the FC card driver.

e PG-FC105
Add the following two lines to /etc/modules.conf.

When the FC card driver version is V4.20qg-1 or V1.23a-0:

alias scsi_hostadapterN Ipfcdd

options Ipfcdd Ipfc_tgt_queue_depth=xx Ipfc_linkdown_tmo=20 Ipfc_nodev_tmo=1 Ipfc_topology=yy Ipfc_use_removable=0

When the FC card driver version is V2.01g:

alias scsi_hostadapterN Ipfcdd

options Ipfcdd Ipfc_tgt_queue_depth=xx Ipfc_linkdown_tmo=20 Ipfc_nodev_tmo=1 Ipfc_topology=yy

¢ Specify a figure for “N” that does not contend with other HBAs.
¢ Specify the calculation result of the following formula for “xx” in “Ipfc_tgt_queue_depth=xx".
[40 + the number of FC cards connected to one FC-CA (FC port)]
For example, when two FC cards are connected to one FC-CA, “20” is specified for “xx. E.g.
“Ipfc_tgt_queue_depth=20".
For ETERNUS3000 model 50, GR710, GR720 and GR730, Specify the calculation result of
the following formula for “xx” in “Ipfc_tgt_queue_depth=xx".
[30 + the number of FC cards connected to one FC-CA (FC port)]
If the result is 8 or smaller, specify 8.
 Specify the following value for “yy” in “Ipfc_topology=yy”.
With fabric (switch) connection 2
With FC-AL or Point-to-Point connection 4
* Even when installing multiple FC cards, the statement that begins with “options Ipfcdd”
must be written within one line without a line break.

* For the detailed installation procedure for PG-FC105, refer to the document supplied with

the PG-FC105 driver.
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The following is an example statement used when connecting two PG-FC105s toFC-CAOQ of CM0 and
FC-CAOQ of CM1 on an ETERNUS3000 model 100 in FC-AL direct connection. (The driver version is
V2.01g)

alias scsi_hostadapter1 Ipfcdd
alias scsi_hostadapter2 Ipfcdd

options Ipfcdd Ipfc_tgt_queue_depth=40 Ipfc_linkdown_tmo=20 Ipfc_nodev_tmo=1 Ipfc_topology=4

e PG-FC106
Set up in the same way as PG-FC105.
* For detailed installation procedures for PG-FC106, refer to the document supplied with the PG-FC106 driver.

2. Examples of bootloader setting when using Red Hat Enterprise Linux (v. 3) for Iltanium
The following are examples of initial RAM disk creation and bootloader settings for Red Hat
Enterprise Linux (v. 3) for Itanium. Make sure you set the proper configuration for your environment.
For detailed installation procedures, refer to the installation guide supplied with the product. For

detailed information on bootloader settings, refer to the document on elilo.

o Example of Initial RAM disk (initrd) creation for 2.4.21-9.EL kernel
# /usr/fisvgrmpd/bin/mkinitrd-mpd /boot/efi/efi/redhat/initrd-2.4.21-9.EL-grmpd.img 2.4.21-9.EL
e« Example of bootloader (elilo) setting

Edit the file, /boot/efi/efi/redhat/elilo.conf

When installing GR Multipath Driver

image=vmlinuz-2.4.21-9.EL
label=linux
initrd=initrd-2.4.21-9.EL-grmpd.img  « specify the initial RAM disk created

read-only

root=/dev/sda3

When uninstalling GR Multipath Driver

image=vmlinuz-2.4.21-9.EL

label=linux

initrd=initrd-2.4.21-9.EL.img <« specify the initial RAM disk which existed before GRMPD was
implemented

read-only

root=/dev/sda3
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3. Disk array fixed-recognition-order function
Disk array fixed-recognition-order function is available in GRMPD V1.0L03 (with T00149-01 urgent
repair patch applied), V1.0L04 or later. This function makes the system recognize multiple disk arrays
in a specific order so that the recognition order remains unchanged each time the system starts. Disk
arrays determined as unrecognizable due to a power/path failure are not incorporated in the system.
This means that the LUs on the disk array also become unrecognizable*. The purpose of this function
is to prevent possible data corruption caused by changing the order the disk arrays are recognized. If
such a change does occur, check the disk arrays (their status and connection with servers), restore

the failed part, and then reboot the system.

* If critical data is on the unrecognizable LUs, the system/applications may not be able to start.

4. Notes for expansion, reduction and replacement of disk arrays
If any operation listed below is performed on a system where GRMPD (V1.0L03 with T00149-01
urgent repair patch applied), V1.0L04 or later is used, it necessary to boot the system using the
variable-recognition-order initrd* and perform the creation procedure for fixed-recognition-order initrd

again.

* For detailed creation procedure forfixed-recognition-order initrd, refer to the installation guide for each version
and the patch application guide using the following headings for reference.

¢ Expansion of disk arrays connected to the system
¢ Reduction of disk arrays connected to the system

¢ Replacement of disk arrays connected to the system

If there is no variable-recognition-order initrd, follow the procedure below to create a

variable-recognition-order initrd.

1. Execute the following command through the root (superuser) account
# rm -fr /etc/fjsvgrmpd/order
2. Create variable-recognition-order initrd
# /usr/fisvgrmpd/bin/mkinitrd-mpd the name of the variable-recognition-order initrd and the
kernel version

* For details of mkinitrd-mpd, refer to the installation guide for each version.

13
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5.Path Configuration

With GRMPD for Linux, paths must be connected one-to-one between servers and switches and

between switches and disk arrays.

Linux server
HEA 1 HBEA 2
Fort & FortB
i i
! Switch i
1 1
Faort C Port D
FPart 1 FPart 2
Disk array

The routes between the Linux server and the disk array are as

follows:

*HBA 1 — Port A— Port C — Port 1
*HBA 2 — Port B — Port D — Port 2

This configuration includes two HBAs and two routes to the

disk array. Since the numbers of HBAs and routes correspond

with each other, a multiple-path configuration can be built

correctly.

Note: the dotted lines indicate that Ports A and C, and Ports B and D
respectively, correspond with each other.

In a configuration where the path numbers between the server and switch, and between the

switch and disk array are different, as shown in the figure below, correct multiple-path

configuration is not possible.

Linux server
HBA 1 HBA 2
Swyitch Port A FortB
— : : e
Fort Fort D PortE FortF
Fort1 Fort 2 Faort 3 Fort 4

Disk array

The routes between the Linux server and

the disk array are as follows:

*HBA 1 — Port A— Port C — Port 1
*HBA 1 — Port A— Port D — Port 2
*HBA 2 — Port B — Port E — Port 3
*HBA 2 — Port B — Port F — Port 4

This configuration includes two HBAs and
four routes to the disk array. With such a
topology, correct multiple-path configuration
is not possible as the number of HBAs and
routes to the disk array do not correspond
with each other.

Note: the dotted lines indicate that Ports A and C,

Ports A and D, Ports B and E, and Ports B and F,
respectively, correspond with each other by zoning.

14
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Without switch based zoning, correct multiple-path configuration cannot be built since the path

numbers between the server and switch, and between the switch and disk array are different.

Linux server
HBEA 1 HEA 2
Switch Port A, FPort B
T‘_T_"x:--’-t'_:" [ -
I
T 1 = 1 —— e
o |- . e
Port C Port D Port E Port F
Port 1 Port 2 Port 3 Port 4
Disk array

Without switch zoning, the routes between the
Linux server and the disk array are as follows:
*HBA 1 — Port A— Port C — Port 1

*HBA 1 — Port A— Port D — Port 2

*HBA 1 — Port A - Port E — Port 3

*HBA 1 — Port A— Port F — Port 4

*HBA 2 — Port B — Port C — Port 1

*HBA 2 — Port B — Port D — Port 2

*HBA 2 — Port B — Port E — Port 3

*HBA 2 — Port B — Port F — Port 4

In this configuration, there are eight routes to the
disk array while there are only two HBAs. Since
the number of HBAs and routes does not
correspond, correct multiple-path configuration is
not possible.

15
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The figure bellow shows a configuration example with two Linux servers and one disk array where

correct multiple-path configuration is possible.

Linux server #1 Linux server #2

HBEA 1 HBA 2 HBA 3 HBA 4
Port A Port B Port © Port D
i | Switch | i
Port E Port F Port G Port H
FPort 1 Port 2 Port 3 FPort 4

Disk array

The routes between the Linux servers and the

disk array are as follows:

Linux server #1
*HBA 1 — Port A— Port E — Port 1
*HBA 2 — Port B — Port F — Port 2

Linux server #2
HBA 3 — Port C — Port G — Port 3
HBA 4 — Port D — Port H — Port 4

In this configuration, each server has two
HBAs and two routes to the disk array. Since
the number of HBAs and routes to the disk
array correspond, a correct multiple-path
configuration can be built.

Note: the dotted lines indicate that Ports A and E, Ports B and F, Ports C and G, and Ports D and H, respectively, correspond

with each other by zoning.

The figure bellow shows a configuration example with two Linux servers and one disk array where correct

multiple-path configuration is not possible.

Linux server #1 Linux server #2

HEA, 1 HEA 2 HEA 3 HBA 4
Port A Port B Port Port D
o Te=ag CTiIgmmRTl R
Switch]  Timeeomt T T T
Paort E Port F Port G Part H
Paort 1 Paort 2 Port 3 Port 4
Disk array

The routes between the Linux servers and
the disk array are as follows:

Linux server #1

*HBA 1 — Port A— Port E — Port 1
*HBA 1 — Port A— Port F — Port 2
-HBA 2 — Port B — Port G — Port 3
*HBA 2 — Port B — Port H — Port 4

Linux server #1

-HBA 3 — Port C — Port E — Port 1

-HBA 3 — Port C — Port F — Port 2

*HBA 4 — Port D — Port G — Port 3

-HBA 4 — Port D — Port H — Port 4

This configuration includes four routes to the
disk array, while each server has only two
HBAs. Since the number of HBAs and routes
does not correspond, correct multiple-path

configuration is not possible.

Note: the dotted lines indicate that Ports A and E, Ports A and F, Ports B and G, Ports B and H, Ports C and E,
Ports C and F, Ports D and G, and Ports D and H, respectively, correspond with each other by zoning.
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The figure bellow shows a configuration example with two Linux servers and two disk arrays

where correct multiple-path configuration can be built.

Linux server #1 Linux server #2
HEA 1 HEA 2 HEA 3 HEA 4
Switch #1 Port A Fort B Syitch Port & Fort H
Fort L
Fort 1 Fort 2 Fort 3 Fort 4 Fort & Fort B Fort 7 Fort 8
Disk array #1 Digk array #2
The routes between the Linux servers and the disk arrays are as follows:
Between Linux server #1 and Disk array #1: Between Linux server #1 and Disk array #2:
*HBA 1 — Port A— Port C — Port 1 *HBA 1 — Port A— Port E — Port 5
*HBA 2 — Port G — Port | — Port 3 *HBA 2 — Port G — Port K- Port 7
Between Linux server #2 and Disk array #1: Between Linux server #2 and Disk array #2:
*HBA 3 — Port B — Port D — Port 2 *HBA 3 — Port B — Port F — Port 6
*HBA 4 — Port H — Port J — Port 4 *HBA 4 — Port H— Port L — Port 8

In this configuration, two HBAs and two routes are allocated respectively for each combination of
servers and disk arrays. Since the number of HBAs and routes to the disk array correspond, a

correct multiple-path configuration can be built.

Note: the dotted lines indicate that Ports A and C, Ports A and E, Ports B and D, Ports B and F, Ports G and |,
Ports G and K, Ports H and J, and Ports H and L, respectively, correspond with each other by zoning.

17
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The figure bellow shows a configuration example with two Linux servers and two disk arrays

where correct multiple-path configuration is not possible.

Linux server #1

HEA 1 HEA 2

Linux server #2

HEA 3 HEA 4

Paort 1 Port 2 FPort 3

FPort 4

Disk array #1

Port & Fort B Port 7 Port 8

Disk array #2

The routes between the Linux servers and the disk arrays are as follows:

Between Linux server #1 and Disk array #1:

*HBA 1 — Port A— Port C — Port 1
*HBA 1 — Port A— Port D — Port 2
*HBA 2 — Port G — Port | — Port 3
*HBA 2 — Port G — Port J — Port 4

Between Linux server #2 and Disk array #1:

*HBA 3 — Port B — Port C — Port 1

*HBA 3 — Port B — Port D — Port 2

*HBA 4 — Port H — Port | — Port 3
*HBA 4 — Port H — Port J — Port 4

Between Linux server #1 and Disk array #2:
*HBA 1 — Port A— Port E — Port 5
*HBA 1 — Port A— Port F — Port 6
*HBA 2 — Port G — Port K- Port 7
*HBA 2 — Port G — Port L — Port 8

Between Linux server #2 and Disk array #2:
*HBA 3 — Port B — Port E — Port 5
*HBA 3 — Port B — Port F — Port 6
*HBA 4 — Port H — Port K — Port 7
*HBA 4 — Port H — Port L — Port 8

In this configuration, two HBAs and four routes are allocated respectively for each combination of

servers and disk arrays. Since the number of HBAs and routes do not correspond, correct

multiple-path configuration is not possible.

Note: the dotted lines indicate that Ports A and C, Ports A and D, Ports A and E, Ports A and F, Ports B and C,
Ports B and D, Ports B and E, Ports B and F, Ports G and |, Ports G and J, Ports G and K, Ports G and L, Ports H
and |, Ports H and J, Ports H and K, and Ports H and L, respectively, correspond with each other by zoning.

18
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6.LU Configuration

When the server and the disk array are connected using multiple paths, each port must show
the same LU configuration to the server.

* An LU configuration where LU#0 and LU# are

, mapped on both Ports A and B.
Linux server
HEA, HEA,
Fort A Fort B
L0 L0
LU LU
Disk array

In a configuration where one port shows LU#0 and LU#1 while the other port shows LU#2 and
LU#3, correct multiple-path configuration is not possible.

* In an LU configuration where LU#0 and LU#1 are

mapped on Port A, while LU#3 and LU#4 are
Linux server mapped on Port B, correct multiple-path
configuration is not possible.
HEBEA, HEBA,
Fort A Fort B
LU#D LLU#2
LU#1 LU#3
Disk array
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About This Installation Information

This Installation Information is devoted to providing technical information and an overview of the basic facilities of GR Multipath Driver. The
contents of this document may be modified without any prior notice.

Please contact FUJITSU LIMITED if you find any error in descriptions.

FUJITSU LIMITED is not responsible for indemnity that might be caused by the contents in this documentation or any damage related to contents
in this documentation.

FUJITSU LIMITED

Global Marketing

Platform Business Group

4-1-1, Kamikodanaka, Nakahara-ku, Kawasaki 211-8588 Japan
E-MAIL: storage-system@fujitsu.com

Web Information Service
"Fujitsu Storage System Web Site" http://www.storage-system.fujitsu.com/

20 All Rights Reserved, Copyright © FUJITSU LIMITED 2004



