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Preface

TheHitachi Lightning 9900 Windows NT Configuration Guascribes and provides
instructions for configuring the devices on the Hitachi Lightning 9900 array subsystem for
operation with the Microsoft Windows NT 4.0 operating system (OS). This configuration
guide assumes that:

m the user has a background in data processing and understands direct-access storage device
(DASD) subsystems and their basic functions,

m the user is familiar with the Hitachi Lightning 9900 array subsystems, and

m the user is familiar with the Microsoft Windows NT Server 4.0 and/or Windows NT
Workstation 4.0 operating systems, the NT server/workstation computer, and the fibre-
channel adapters.

Note: The term "9900" refers to the entire Hitachi Lightning 9900™ subsystem family, unless
otherwise noted. Please refer to Hitachi Lightning 9900™ User and Reference Guide (MK-
90RDOO08for further information on the 9900 disk array subsystems.

For further information on the Lightning 9900 array subsystem, please referHiteblei

Lightning 990™0 User and Reference GufiidK-90RDO008), or contact your Hitachi Data
Systems account team. The Hitachi Data Systems worldwide web site (http://www.hds.com)
also provides information on the Hitachi Lightning 9900 subsystem and its features and
options.

For further information on Windows NT 4.0, please consult the Windows NT 4.0 online help
and/or user documentation, or contact Microsoft technical support.
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Chapter 1 Overview of Lightning 9900 ™ Windows NTe

1.1

Configuration

Windows NT® Configuration

This document describes the requirements and procedures for connecting the 9900 subsystem
to a Novelf server and configuring the new 9900 devices for operation with the Windows

NT® server operating system. The Hitachi Data Systems representative performs the physical
installation of the 9900 subsystem. The user prepares for 9900 subsystem installation, and then
configures the new 9900 devices with assistance as needed from the Hitachi Data Systems
representative.

Configuration of the 9900 disk devices for Windows"™Ngperations includes:
m  Writing the signatures (see section 3.1),

s Creating and formatting the partitions (see section 3.2),

» Verifying file system operations (see section 3.3), and

m  Verifying client operations (see section 3.4).

Note on the term "SCSI disk”: The 9900 logical devices are defined to the host as SCSI disk
devices, whether the interface is SCSI or fibre-channel.

1.2 Hitachi Lightning 9900™ Array Subsystem

The Hitachi Lightning 9900(tm) RAID subsystem supports concurrent attachment to multiple
UNIX(r)-based and PC-server platforms. Please contact your Hitachi Data Systems account
team for the latest information on platform support. The 9900 subsystem provides continuous
data availability, high-speed response, scaleable connectivity, and expandable capacity for PC
server and open-system storage. The 9900 subsystem can operate with multihost applications
and host clusters, and is designed to handle very large databases as well as data warehousing
and data mining applications that store and retrieve terabytes of data.

The Hitachi Lightning 9900™ subsystem can be configured with fibre-channel ports and/or
serial interface ports (compatible with ESCON® protocol) to provide connectivity with
S/390(r) mainframe hosts as well as UNIX®/PC-server hosts. For further information on the
9900 subsystem, please refer to the Hitachi Freedom Storage(tm) Lightning 9900™ User and
Reference Guide (MK-90RDO008), or contact your Hitachi Data Systems account team

Note on the term "SCSI disk": The 9900 logical devices are defined to the host as SCSI disk
devices, even though the interface is fibre-channel.

Hitachi Lightning 9900™ Windows NT® Configuration Guide 1



1.3 Device Types and Configuration Procedures

The 9900 subsystem allows the following types of logical devices (also called volumes) to be
installed and configured for operation with the Windows NT operating system. Table 1.1lists
the device specifications for the 9900 devices. Table 1.2 shows the volume usage (i.e., file
system or raw device) for the 9900 devices.

OPEN-x Devices The OPEN-x logical units (LUS) (e.g., OPEN-3, OPEN-9) are disk devices
of predefined sizes. The 9900 subsystem currently supports OPEN-3, OPEN-8, OPEN-9,
OPEN-K, and OPEN-E devices. Please contact your Hitachi Data Systems account team for
the latest information on supported LU types.

LUSE Devices (OPEN-x*n) The LUSE devices are combined LUs which can be from 2 to 36
times larger than standard OPEN-x LUs. The Logical Unit Size Expansion (LUSE) feature of
the 9900 subsystem enables you to configure these custom-size devices. LUSE devices are
designated as OPEXR, wherex is the LU type (e.g., OPEN-9*n) andkxh < 36. For

example, a LUSE device created from ten OPEN-3 LUs would be designated as an OPEN-
3*10 disk device. This capability enables the server host to combine logical devices and
access the data stored on the 9900 subsystem using fewer LU numbers (LUNS) For further
information on the LUSE feature, please refer toHhachi Lightning 9900™ LUN Manager
User’s Guide (MK-90RDO006).

CVS Devices (OPEN-x CVS)The CVS devices are disk devices which are used exclusively
by the NT host system. The Custom Volume Size (CVS) feature of the 9900 subsystem (also
called Virtual LUN) enables you to configure custom-size LUs that are smaller than standard
OPEN-x LUs. This capability enables you to “slice up” a single LU into several smaller LUs to
best fit the application needs and improve host access to frequently used files. For further
information on the Virtual LUN/CVS feature, please refer toHhachi Lightning 9900 ™

Virtual LVI/LUN User's GuidgMK-90RDO005).

CVS LUSE Devices (OPEN-x*n CVS)The CVS LUSE devices combine CVS devices

(instead of standard OPEN-x LUs) into LUSE devices. The CVS feature is used to create CVS
devices, and then the LUSE feature is used to combine (concatenate) these CVS devices. The
user can combine from 2 to 36 CVS devices into one CVS LUSE device. For example, an
OPEN-3 LUSE volume that was created from ten OPEN-3 CVS volumes would be designated
as an OPEN-3*10 CVS device.

Configuration of the 9900 disk devices for Windows NT operations includes:
m  Verifying new device recognition (see section 2.7),

m  Writing the signatures on the new disks (see section 3.1),

s Creating and formatting disk partitions (see section 3.2),

» Verifying file system operations (see section 3.3), and

= Verifying auto-mount (see section 3.4).
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HMDE Devices (3390-3A/B/C, 3380-KA/B/C, OPEN-x-HMDEota)The Hitachi

Multiplatform Data Exchange (HMDE) feature of the 9900 subsystem enables user data to be
shared across S/390®, UNIX, and PC server platforms using special multiplatform volumes.
The CVS feature can also be applied to HMDE devices for maximum flexibility in volume
size. For further information on HMDE, please refer toHfitachi Multiplatform Data

Exchange User’s GuidgvK-90RD020), or contact your Hitachi Data Systems account team.

The HMDE devices are not SCSI disk devices. The HMDE devices must be installed and
accessed as raw devices. UNIX/PC server hosts must use HMDE to access the HMDE devices
as raw devices (no disk partition, no file system, no mount operation).

Note: The 3390-3B and 3380-KB devices are write-protected from UNIX/PC server access.
The 9900 subsystem will reject all UNIX/PC server write operations (including fibre-channel
adapters) for the 3390-3B and 3380-KB devices.

WARNING: The 3390-3A/C, 3380-KA/C, and OPEN-x-HMDEoto devicesrexanrite-

protected for UNIX/PC server access. Do not execute any write operation by the fibre-channel
adapters on these devices. Do not create a partition or file system on these devices. This will
overwrite any data on the HMDE device and also prevent the HMDE software from accessing
the device. Do not write a signature on the HMDE devices, unless the devices will be operated
in the Microsoft Cluster Server (MSCS) environment.

Configuration of the 9900 HMDE devices for operation with Windows NT includes:

m  Verifying new device recognition (see section 2.7).

For Microsoft Cluster Server (MSCS) environments only, you must also write signatures (see
section 3.1) on the HMDE devices. For non-MSCS environmB@3INOT write signatures
on the HMDE devices.

WARNING: After a signature has been written on an HMDE device (MSCS environment only),
there is no way to distinguish the HMDE device from a SCSI disk device. The user must
exercise extreme caution not to accidentally partition and format an HMDE device. This will
overwrite any data on the HMDE device and also prevent the HMDE software from accessing
the device.

Hitachi Lightning 9900™ Windows NT® Configuration Guide 3



Tahle 1.1 9900 Device Specifications for Windows NT Operations
Device Type Category |Vendor |Product Name |#ofBlocks |Sector Size |#of Data |# of # of Sectors | Capacity
(Note 1) (Note 2) Name (512-byte blk) | (bytes) Cylinders |Heads |per Track MB (Note 3)
OPEN-3 SCSldisk |HITACHI |OPEN-3 4806720 512 3338 15 96 2347
OPEN-9 SCSldisk |HITACHI |OPEN-9 14423040 512 10016 15 96 7042
OPEN-K SCSldisk [HITACHI |OPEN-K 3661920 512 2543 15 96 1788
OPEN-8 SCSldisk |HITACHI |OPEN-8 14351040 512 9966 15 96 7007
OPEN-E SCSldisk [HITACHI |OPEN-E 28452960 512 19759 15 96 13888
OPEN-3*n SCSldisk |HITACHI |OPEN-3*n 4806720*n 512 3338"n 15 96 2347*n
OPEN-9*n SCSldisk |HITACHI |OPEN-9*n 14423040*n (512 10016*n 15 96 7042*n
OPEN-K*n SCSldisk |HITACHI |OPEN-K*n 3661920*n 512 2543*n 15 96 1788*n
OPEN-8*n SCSldisk |HITACHI |OPEN-8*n 14351040*n (512 9966*n 15 96 7007*n
OPEN-3CVS  |SCSldisk |HITACHI |OPEN-3-CVS  |Note 4 512 Note 5 15 96 Note 6
OPEN-9CVS  |SCSldisk [HITACHI |OPEN-9-CVS  |Note 4 512 Note 5 15 96 Note 6
OPEN-K CVS  |SCSldisk [HITACHI |OPEN-K-CVS  |Note 4 512 Note 5 15 96 Note 6
OPEN-8CVS  |SCSldisk |HITACHI |OPEN-8-CVS  |Note 4 512 Note 5 15 96 Note 6
OPEN-ECVS |SCSldisk [HITACHI |OPEN-E-CVS |Note 5 512 Note 6 15 96 Note 6
OPEN-3*n CVS |SCSldisk |HITACHI |OPEN-3*n-CVS |Note 4 512 Note 5 15 96 Note 6
OPEN-9*n CVS |SCSldisk |HITACHI |OPEN-9*n-CVS |Note 4 512 Note 5 15 96 Note 6
OPEN-K*n CVS |SCSldisk |HITACHI |OPEN-K*n-CVS |Note 4 512 Note 5 15 96 Note 6
OPEN-8*n CVS |SCSldisk |HITACHI |OPEN-8*n-CVS |Note 4 512 Note 5 15 96 Note 6
OPEN-E*n SCSldisk |HITACHI |OPEN-E*n 28452960*n  |512 19759*n 15 96 13888*n
OPEN-E*n CVS |SCSldisk [HITACHI |OPEN-E*n-CVS |Note 5 512 Note 6 15 96 Note 6
3390-3A HMDE HITACHI |3390-3A 5820300 512 3345 15 116 2844
otm/mto
3380-KA HMDE HITACHI |3380-KA 3833280 512 2662 15 96 1873
otm/mto
3390-3B HMDEmto |HITACHI |3390-3B 5816820 512 3343 15 116 2842
3380-KB HMDEmto |HITACHI |3380-KB 3830400 512 2660 15 96 1871
3390-3C HMDEotm |HITACHI |OP-C-3390-3C |5820300 512 3345 15 116 2844
3380-KC HMDEotm |HITACHI |OP-C-3380-KC | 3833280 512 2662 15 96 1873
HMDE OPEN-3 |OPEN-x-  |HITACHI |OPEN-3 4806720 512 3338 15 96 2347
HMDEoto:
3390-3ACVS  |HMDE HITACHI [3390-3A-CVS | Note 4 512 Note 5 15 116 Note 6
otm/mto
3380-KACVS  |HMDE HITACHI |3380-KA-CVS |Note 4 512 Note 5 15 96 Note 6
otm/mto
3390-3BCVS  |HMDEmto |HITACHI |3390-3B-CVS |Note 4 512 Note 5 15 116 Note 6
3380-KBCVS |HMDEmto |HITACHI |3380-KB-CVS |Note 4 512 Note 5 15 96 Note 6
3390-3C CVS  |HMDEotm |HITACHI g\F/’-SC-3390-3C- Note 4 512 Note § 15 116 Note 6
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3380-KC CYS |HMDEotm [HITACHI |OP-C-3380-KC- |Note 4 512 Note § 15 96 Note 6
Cvs

HMDE OPEN-3 |OPEN-x- |HITACHI |OPEN-3-CVS  |Note 4 512 Note § 15 96 Note 6

Cvs HMDEoto:
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Note 1: The availability of a specific 9900 device type depends on the level of microcode
installed on the 9900 subsystem.

Note 2: The category of a device (SCSI disk or HMDE) determines its volume usage. Table

1.2 shows the volume usage for SCSI disk devices and HMDE devices. The SCSI disk devices
(OPEN-x, CVS, LUSE, and CVS LUSE) require partitions and file systems for Windows NT
operations. The HMDE devices (3390-3A/B/C, 3380-KA/B/C, OPEN-x-HMDEoto) must be
installed as raw devices and can only be accessed using HMDE. Do not create a partition or
file system on any device used for HMDE operations. Do not write a signature on an HMDE
device unless it is used in an MSCS environment.

Note on the term "SCSI disk": The 9900 logical devices are defined to the host as SCSI disk
devices, even though the interface is fibre-channel.

Tahle 1.2 Volume Usage for Device Categories

Category | Device Type Volume Usage
SCSIDisk | OPEN-x, OPEN-x CVS, OPEN-x*n LUSE, OPEN-3*n CVS LUSE File System
HMDE 3390-3A/B/C, 3380-KA/B/C Raw Device

3390-3A/B/C CV'S, 3380-KA/B/C CVS
OPEN-x-HMDEoto, OPEN-x CVS for OPEN-x-HMDEoto:

Note 3: Thedevice capacity can sometimes be changed by the BIOS or host adapter board.
Also, different capacities may be due to variations such as 1 MB £ 200024 bytes.

Note 4: The number of blocks for a CVS volume is calculated as follows:
# of blocks = (# of data cylinders) (# of heads)x (# of sectors per track)
Example: For an OPEN-3 CVS volume with capacity = 37 MB:
# of blocks = (53 cylinders—see Notex5[15 headsk (96 sectors per track) = 76320

Note 5: The number of data cylinders for a CVS volume is calculated as foffawd means
that the value should be rounded up to the next integer):

m  The number of data cylinders for an OPEN-x CVS volume =
# of cylinders =T (capacity (MB) specified on Remote Console PG)1024/720"
Example: For an OPEN-3 CVS volume with capacity = 37 MB:
# of cylinders =137 x 1024/720' = 152.62" (rounded up to next integer) = 53 cylinders

s The number of data cylinders for a CVS LUSE volume =
# of cylinders =1 (capacity (MB) specified on Remote Console PG)1024/720" x n
Example: For an OPEN-3 CVS LUSE volume with capacity = 37 MBand n =4
# of cylinders =137 x 1024/720" x 4 =152.62'x 4 = 53x 4 = 212

m  The number of data cylinders for a 3390-3A/C or 3380-KA/C CVS volume =
# of cylinders = (number of cylinders specified on Remote Console PC) + 9

s The number of data cylinders for a 3390-3B or 3380-KB CVS volume =
# of cylinders = (number of cylinders specified on Remote Console PC) + 7

Note 6: The size of an OPEN-x CVS volume is specified by capacity in MB, not by number
of cylinders. The user specifies the volume size using the Remote Console PC.
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Chapter 2 Preparing for New Device Configuration

2.1 Configuration Requirements

The requirements for 9900 Windows NT 4.0 configuration are:

Hitachi Lightning 9900™ subsystem, all-open or multiplatform configuration.

— The 9900 Remote Console PC and LUN Manager software are used to define the LUN
mapping and configure the fibre-channel (FC) ports. If the remote LUN Manager
feature is not installed, the Hitachi Data Systems representative can configure the LUN
mapping and configure the fibre channel ports using the 9900 service processor (SVP).
For information on LUN configuration services, please contact your Hitachi Data
Systems account team.

Note: The availability of 9900 features and devices (e.g., OPEN CVS, 3390-3C, OPEN-8)
depends on the level of microcode installed on the 9900 subsystem.

Windows NT server/workstation. Please refer to the Microsoft user documentation for PC
server hardware requirements.

Fibre-channel adapters. Make sure to install all utilities, tools, and drivers that come with
the adapter(s). For information on driver requirements for the adapters, please refer to the
user documentation for the adapter or contact the vendor.

— The 9900 subsystem supports full-speed (100 MB/s) fibre-channel interface, including
shortwave non-OFC (open fibre control) optical interface, and multimode optical
cables with SC connectors. Do not connect any OFC-type fibre-channel interface to
the 9900 subsystem. For information on supported FC adapters, optical cables, hubs,
and fabric switches, please contact your Hitachi Data Systems account team or the
Hitachi Data Systems Support Center (see section 5.2).

Windows NT Workstation or Windows NT Server operating sysieportant: Please
contact Microsoft to make sure that the most current OS patches are installed.

Note: Hitachi Data Systems plans to support future releases of the Windows NT operating
system. This document will be updated as needed to cover version-specific information.
For further information on Windows NT version support, please contact your Hitachi Data
Systems account team.
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2.2 Installing the 9900 Subsystem

The 9900 subsystem comes with all hardware and cabling required for installation. Installation
of the 9900 subsystem involves the following activities:

1.

Hardware installation. The Hitachi Data Systems representative performs this activity,
which includes:

— Assembling all hardware and cabling.
— Loading the latest microcode and SVP updates for full fibre-channel support.

— Installing and formatting the logical devices (LDEVs) using the SVP. Make sure to get
the desired LDEV configuration information from the user, including the desired
number of OPEN-x, LUSE, CVS, CVS LUSE, and multiplatform (HMDE) devices.

— Installing the fibre-channel adapters and cabling: The total fibre cable length attached
to each fibre-channel adapter must not exceed 500 meters (1,640 feet). Do not connect
any OFC-type connector to the 9900 subsystem. Do not connect/disconnect fibre-
channel cabling that is being actively used for I/O. This can cause the Windows NT
system to hang. Always confirm that the devices on the fibre cable are offline before
connecting/disconnecting the fibre cable.

9900 FC Port: The fibre topology parameters for each 9900 fibre-channel port depend
on the type of device to which the 9900 port is connected. Determine the topology
parameters supported by the device, and set your topology accordingly (see section
2.3.4). The type of 9900 port is also important.

Note: The Hitachi Data Systems representative must use the 9900 Maintenance Manual
during all installation activities. Follow all precautions and procedures in the maintenance
manual, and always check all specifications to ensure proper installation and configuration.

Remote console PC and LUN Manager installationThe user or Hitachi Data Systems
representative can perform this activity. You will use the LUN Manager software on the
9900 Remote Console PC to define the fibre channel ports for the 9900 devices. For
instructions on installing the Remote Console PC and LUN Manager remote console
software, please refer to tB800 Remote Console User’'s Gu{iiék-90RD003) and the
9900 LUN Manager User’'s Guid®K-90RDO0O06) respectively.

Note: If the remote LUN Manager feature is not installed, the Hitachi Data Systems
representative can define the fibre channel ports for you using the SVP of the subsystem.
Please contact your Hitachi Data Systems account team for further information on LUN
configuration services.
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2.3 Preparing to Connect the 9900 Subsystem

Before the 9900 is connected to your NT system, you must perform the following tasks:
m  Set the host mode for the 9900 fibre-channel port(s) (see section 2.3.1), and
m  Configure the 9900 fibre-channel ports (see section 2.3.2).

2.3.1 Setting the Host Mode for the 9900 Ports

The 9900 ports have special modes which must be set for the connected operating system. The
required host mode setting for 9900 Windows Ndperations i€©C. Use the LUN Manager

remote console software to ensure that the host mode for each port is connected to the
Windows NT operation (see Figure 2.1).

Note: If you plan to connect different types of servers to the 9900 subsystem via the same
fabric switch, you must use tlzening function of the fabric switch.
Set Host Mode |

Fleaze zelect PORT(z] and MODE.

ak
%:' j Cancel [ |

Figure 2.1 Setting the Host Mode

2.3.2 Configuring the 9900 Fibre-Channel Ports

You need to configure the 9900 FC ports to define the fibre parameters (see Figure 2.2 and
Table 2.1) and port addresses (see Table 2.2). You will use the LUN Manager remote console
software to configure the 9900 FC ports. For instructions on using LUN Manager, please refer
to theHitachi Freedom Storag@ Lightning 9900™ LUN Manager User's GuidK-

90RDO006).

Note: The 9900 subsystem supports up to 32 LUs for Windows NT® operations. Please see
your Hitachi Data Systems account team regarding the number of supported LUs.
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Fibre topology. Figure 2.2 shows the Fibre Parameter panel (part of the LUN Manager
software), and Table 2.1 explains the settings on this panel. You will select the appropriate
settings for each 9900 FC port based on the device to which the port is connected. Determine
the topology parameters supported by the device, and set your topology accordingly. The type
of 9900 port is also importari¥ote: If you plan to connect different types of servers to the

9900 via the same fabric switch, you must useztireng function of the fabric switch.

Port address In fabric environments, the port addresses are assigned automatically by fabric
switch port number and are not controlled by the 9900 port settings. In arbitrated loop
environments, the port addresses are set by entering an AL-PA (arbitrated-loop physical
address, or loop ID). Table 2.2 shows the available 9900 AL-PA values ranging from 01 to EF.
Fibre-channel protocol uses the AL-PAs to communicate on the fibre-channel link, but the
software driver of the platform host adapter translates the AL-PA value assigned to the 9900
port to a SCSI TID. See Appendix B for a description of the AL-PA-to-TID translation.

Note on loop ID conflict: The Windows N system assigns port addresses from lowest (01) to
highest (EF). To avoid loop ID conflict, assign the port addresses from highest to lowest (i.e.,
starting at EF). The AL-PAs should be unique for each device on the loop to avoid conflicts.

Do not use more than one port address with the same TID in same loop (e.g., addresses EF and
CD both have TID 0, refer to Appendix B for the TID-to-AL-PA mapping).

Tahle 2.1 Fibre Parameter Settings on the 9900 Remote Console PC

Fabric Parameter | Connection Parameter | Provides:

ON FC-AL FL-port (public arbitrated loop)
ON Point-to-Point Not supported

OFF FC-AL AL-port (private arbitrated loop)
OFF Point-to-Point Not supported

10 Chapter 2 Preparing for New Device Configuration



Fibre Parameter |

Part Marne : 7

Part Tupe :  Fibre Channel

Pleaze zelect new Parameter
— Fibre Address
e AL Pa EF - EF

~ Loop D o - |n

— Fabric:

OFF » [oFF =

— Connection

FE AL » [FCAL -]

o | cancei) |

Figure 2.2 Fibre Parameter Panel (from the LUN Manager Software)

Table 2.2 Available AL-PA Values

EF CcD B2 98 72 %5 3A 25

E8 CcC B1 97 " 54 39 23

E4 CB AE 90 6E 53 36 1F

E2 CA AD 8F 6D 52 35 1E

E1 Y AC 88 6C 1 34 1D

EO C7 AB 84 6B 4E 33 1B

DC C6 AA 82 6A 4D 32 18

DA C5 A9 81 69 4C 3N 17

D9 C3 A7 80 67 4B 2E 10

D6 BC A6 7C 66 4A 2D OF

D5 BA A5 7A 65 49 2C 08

D4 B9 A3 79 63 47 2B 04

D3 B6 9F 76 sC 46 2A 02

D2 B5 9E 75 5A 45 29 01

D1 B4 9D 74 59 43 27

CE B3 9B 73 56 3C 26
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2.4 Connecting the 9900 Subsystem and Recording the Disk Numbers

12

After you have defined the fibre channel ports for the 9900 devices and configured the 9900
fibre-channel ports, you are ready to connect the 9900 subsystem to the Windows NT system.
The 9900 subsystem comes with all hardware and cabling required for connection to the host
system(s).

To connect the 9900 subsystem to the NT system:

1. Verify subsystem installation The Hitachi Data Systems representative verifies that the
status of the fibre ports and LDEVs is NORMAL. The Hitachi Data Systems
representative should also check the fibre channel ports and fibre device parameters to
make sure that all 9900 devices are unique for each host system.

2. Shut down and power off the NT systemThe user should perform this activity. You
must shut down and power off the NT system before connecting the 9900.

a) Shut down the NT system as usual.

b) When shutdown is complete, power off the NT display.

c) Power off all peripheral devices except for the 9900 subsystem.

d) Power off the NT system. You are now ready to connect the 9900 subsystem.

3. Connect the 9900 to the NT systenThe Hitachi Data Systems representative installs the
fibre-channel cables between the 9900 and the NT syAtgenThe Hitachi Data Systems
representative must use the 9900 Maintenance Manual during all installation activities.
Follow all precautions and procedures, and check all specifications to ensure proper
installation and configuration.

4. LUN security. If the 9900 is connected to fabric, you must control access to the 9900 LUs
before you power on the NT system to prevent failures on other systems connected to the
same fabric. You can use any of several methods for ensuring that the NT system sees only
the LUs it owns (e.g., LUN Security, set FC adapters not to automap LUNSs, switch
zoning). For further information on using the 9900 LUN Security remote console software,
please refer to th@900 LUN Manager User's Guid®K-90RDO006).

5. Power on and start booting the NTsystem(if you powered off in step 2). The user
should perform this activity. To power on the NT system after connecting the 9900:

a) Power on the NT system display.

b) Power on all peripheral devices. The 9900 should already be on. The fibre channel
ports should already be defined. If not, the NT system may need to be restarted in
order to recognize the new devices.

c) Confirm the ready status of all peripheral devices, including the 9900.
d) Power on the NT system connected to the 9900.
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6. Record the disk numbers When the adapter connected to the 9900 starts displaying the
new devices, pause the screen and record the disk number for each new device on your
SCSI Device Information worksheet (refer to Table 2.5). If you did not have to shut down,
scan the fibre-channel ports for new devices and record the disk numbers. You will need
the disk numbers for the devices when you write signatures on the devices (see section
3.1).

Note: You will also need the disk numbers for the HMDE devices when you create the

HMDE volume definition file datasetmount.da). For example, if disk number 3 is a

3390-3B HMDE device, the entry for this volume in the HMDE volume definition file is:
\\.\PHYSICALDRIVE3 volser 3390-3B (‘volser’ = mainframe volume serial number)

7. Reboot After recording the disk numbers, reboot the NT system and get ready to access
the fibre-channel adapter utilities while the system is booting up.

Note: The NT system assigns the disk numbers sequentially starting with the local disks and
then by adapter and by TID/LUN. If the 9900 is attached to the first adapter (displayed first
during system start-up), the disk numbers for the new devices will start at 1 (the local disk is

0). If the 9900 is not attached to the first adapter, the disk numbers for the new devices will
start at the next available disk number. For example, if 40 disks are attached to the first adapter
(disks 1-40) and the 9900 is attached to the second adapter, the disk numbers for the 9900 will
start at 41.

Note: When disk devices are added to or removed from the NT system, the disk numbers are
reassigned automatically. For the HMDE devices, make sure to update your HMDE volume
definition file (datasetmount.da) with the new disk numbers.
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2.5 Configuring the Host Fibre-Channel Adapters

14

After connecting the 9900 subsystem and recording the disk numbers for the new devices, you
are ready to configure the fibre-channel adapter(s) connected to the 9900. The HBA setup
utilities allow you to configure the adapter settings while the system is booting up. The host
bus adapters have many configuration options. This section provides the following minimum
requirements for configuring FC adapters for operation with the 9900 subsystem.

m  The disk I/O timeout value (TOV) requirement for the 9900 is 60 seconds (0x3c hex).
»  The queue depth requirements for the 9900 devices are specified in Table 2.3.

m  The BIOS may need to be disabled to prevent the system from trying to boot from the
9900.Note: If you want to configure the NT boot disk on the 9900 subsystem, see section
2.5.1 and Appendix C.

= In addition to the disk I/O TOV, queue depth, and BIOS, several other parameters (e.g., FC
fabric) may also need to be set. Please refer to the user documentation, which came with
your HBA to determine whether other options are required to meet your operational
requirements.

Note: Make sure to use the same settings and device parameters for all 9900 devices.
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The following sample instructions apply to the QLogic 2100F FC adapter. For instructions on
configuring other adapters, refer to the user documentation for the adapter. Table 2.4 shows the
FC adapter configuration requirements for the NT boot disk and HORC/HOMRCF volumes.

Note: If your HBA does not have a setup utility, or if your HBA setup utility does not provide
access to the required parameters, you must use the Windows NT Registry Editor to set the
required parameters. See section 2.6 for instructions on configuring the adapter settings using
the Registry Editor.

Tahle 2.3 Queue Depth Requirements for the 9900 Devices

Parameter Required Value

Queue depth per LU queue-depth < 32 per LU

Queue depth per port queue-depth < 256 per port
(MAXTAGS)

Note: You can adjust the queue depth for the 9900 devices later as needed
(within the specified range) to optimize the I/0 performance of the 9900 devices.

Table 2.4 Fihre Adapter Configuration Requirements: Boot Disk and HORC/HOMRCF Volumes

Volumes under Host FC Adapter BIOS Settings

NT Boot Disk | HORC/HOMRCF | Availability | QLogic 2100F Emulex LightPulse

No No Allowed Host Adapter BIOS = Disabled default

No Yes Allowed Host Adapter BIOS = Disabled default

Yes No Allowed* Host Adapter BIOS = Disabled* | Host Adapter BIOS = Enabled
Yes Yes Not allowed | — —

*The NT boot disk cannot be configured under the QLogic 2100 adapter.
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2.5.1

16

To configure a QLogic 2100F fibre-channel adapter connected to the 9900:

1. While the NT system is booting up, launch the HBA setup utility as follows: when the
messag®ress <Alt-Q> to Run QLogic Fast! Utility appears, pressit-Q .
Select the QLogic adapter to configure.
3. Go to<Configuration Settings> select<Host Adapter Settings> and then verify the
following settings: Host Adapter BIOS: Disabled
Frame Size: 2048
Execution Throttle: See Table A&xecution thrtle = queue depth)
4. Select<Adapter Hard ID Settings>, and then verify the following settings:
Adapter Hard ID: Enabled
Hard ID: Less than all 9900 fibre port addresses
5. Verify all other required settings for your operational environment. For example, the
QLogic adapter defaults to eight LUNSs per target, so you may need to change that setting.
Refer to the user documentation for the adapter as needed.
6. Repeat steps (2)-(5) for each QLogic FC adapter connected to the 9900 subsystem. When

you are finished configuring QLogic adapters, exit the HBA setup utility.

WARNING for Emulex FC adapter with Intel Pentium Pro PCI chipsets

On Windows NT 4.0 systems using the Intel Pentium Pro PCI chipsets, the Emulex ada
not recognized by the secondary power-control interface (PCI) bus of a dual peer-bus s

pter is
ystem.

This problem is caused by the Microsoft HAL improperly assigning resources to some PCI

devices. Microsoft provides a workaround for this problem (for NT 4.0) which causes the HAL

to use the BIOS-assigned defaults rather than reassign PCI resources. This workaround

involves editing the NT systemtsot.ini file.

Note: You may need to remove the read-only file attribute in order to edibtbtani file. You
can use the Windowsile-Properties panel or the DO&ttrib command (e.g., attrib -r -h -s
c:\boot.ini) to remove the read-only file attribute.

Edit theboot.ini file as follows to enable both PCI buses to recognize the Emulex FC adapter:

1.
2.
3.

Use a text editor (e.g., Notepad) to opentibat.ini file.
Add the/PCILOCK option to the system boot entry, and then save your changes.

Close theboot.ini file. You must reboot the system for these changes to take effect.

Configuring the NT Boot Disk on the 9900 Subsystem

To configure the NT boot disk on the 9900 subsystem, your system must have the following:

Emulex LightPulse HBA for the 9900 subsystem.

Emulex LightPulse HBA firmware version 3.00 or later. The firmware must contain boot
BIOS version 1.20 or later and POST version 3.00 or later.

Fibre-channel topology must be FC-AL (private loop technology).

To download the firmware, see http://www.emulex.com. For further information on setting up
the NT system to boot from the 9900, please contact your Hitachi Data Systems representative.
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2.6 Verifying the Disk and Device Parameters

After you have configured the fibre-channel adapters during boot-up, you need to verify the
required disk and device parameters using the Windows NT Registry. You must verify the disk
I/0O timeout value (TOV) and the queue depth, and you should also verify other required
parameters such as FC fabric support, and link down timeout.

2.6.1 Verifying the Disk 1/0 Timeout Value (TOV)

The disk I/0O TOV parameter, which applies to all SCSI disk devices attached to the NT
system, must be set to 60 seconds. The default setting is hexadecimal 0x3c, which is decimal
60. Note: The driver installation for the Emulex FC adapter sets the disk I/0 TOV to 60, if there
was no previously assigned value.

WARNING: The following procedure utilizes the Windows NT Registry Editor and is intended

for the system administrator and the Hitachi Data Systems representiatvihie Registry

Editor with extreme caution. Always useegedt32(notregedit). Do not make any changes

to the system registry other than those specified below. For instructions on editing the registry,
please refer to the online help for the Registry Editor. When specifying multiple parameters,
separate each parameter by a semi-colon and a space. If you have questions or concerns, please
contact the Hitachi Data Systems Support Center before beginning this procedure.

Verify the disk I1/0O TOV using the Registry Editor as follows (see Figure 2.3):

1. Start the Windows NT Registry Editor: from tS&&rt menu click orRun and enter
regedt32 or double-click omegedt32in the Windows NT system directory.

2. Display the disk parameters as follows: g&itOEY_LOCAL_MACHINE - SYSTEM
=> CurrentControlSet = Services—> Disk (see Figure 2.3).

3. Make sure that th&imeOutValue disk parameter is set to 60 seconds (0x3c).

— If the TimeOutValue is not set to 60 seconds, reboot the NT system, and set the TOV
to 60 seconds using one of the HBA setup utilities. If you do not want to reboot,
carefully edit theTimeOutValue entry using the NT Registry Editor (see CAUTION
above). For instructions on adding or modifying TirmeOutValue, refer to the
online help for the Registry Editor.

4. Save your changes (if any), and exit the Registry Editor.
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Figure 2.3 Verifying/Setting the Disk 1/0 TOV Using the Registry Editor
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2.6.2

Verifying the Device Parameters

The queue depth parameter for the 9900 devices must be set as specified in Table 2.3 (refer to
section 2.5). In addition to queue depth, you should also verify all other required settings for
your operational environment (e.g., FC fabric support). You must also make sure that the
device parameters are the same for all 9900 devices. This section provides sample instructions
for the Emulex and QLogic FC adapters. For other adapters, please refer to the user
documentation for the adapter.

CAUTION: The following procedure utilizes the Windows NT Registry Editor and is intended

for the system administratddse the Registry Editor with extreme cautionAlways use
regedt32instead ofegedit. Do not make any changes to the system registry other than those
specified below. For instructions on editing the registry, please refer to the online help for the
Registry Editor. When specifying multiple parameters, separate each parameter by a semi-
colon and a space. If you have questions or concerns, please contact the Hitachi Data Systems
Support Center before beginning this procedure.

Note: If the parameters do not exist, use the Registry Editor to add them.

Verify the queue depth and other device parameters using the Registry Editor as follows:
1. Start the Windows NT Registry Editor.

2. For each Emulex FC adapter (see Figure 2.4):

e) For the SCSI Mini Port Driver, go tdtdKEY_LOCAL_MACHINE - SYSTEM ->
CurrentControlSet - Services—> Ip6nds35—> Parameters—> Device
For the SCSI Port Driver, go t¢4dKEY_LOCAL_MACHINE - SYSTEM >
CurrentControlSet = Services> exsli2

f) Make sure that thBriverParameter device parameter has the following values:
SCSI Mini Port DriverQueueDepth=X (X meets the requirements in Table 2.3)
SCSI Port DriverMaximumQueueDepth=X (X meets the requirements in Table 2.3)

g) If the Emulex adapter (SCSI Mini Port Driver) is connected to a fabric switch, verify
that theDriverParameter device parametéfopology=1

h) Verify all other required settings for your operational environment. Refer to the user
documentation for the adapter as needed.
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3. For each QLogic FC adapter:

i)

)

K)

4. If you need to change any adapter settings, reboot the NT system, and use the HBA setup

Display the device parameters for the QLogic FC adapter as follows: go to
HKEY_LOCAL_MACHINE - SYSTEM - CurrentControlSet = Services>
gl2100—~> Parameters—> Device

Add the link down timeout parameters to reverParameter: LipFFrecovery=1

andLinkTimeOut=60. These parameters assist in resolving “hung” loop conditions.

If connected to a fabric switch, adidbricSupported=1to theDriverParameter.

Verify all other required settings for your operational environment (e.g., support for
more than eight LUNs per target ID). Refer to the user documentation for the adapter

as needed.

utility. If you do not want to reboot, edit the registarefully (see CAUTION above)
using the Registry Editor.

5. Save your changes (if any), and exit the Registry Editor.
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Figure 2.4 Verifying the Queue Depth (Emulex FC adapters shown)
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2.7 \Verifying New Device Recognition

The last step in preparing for new device configuration is to verify that the NT system
recognizes the devices on the newly installed 9900 subsystem. You will display the SCSI

device information using the SCSI Adapters control panel to verify that the NT system has

recognized the new 9900 devices.

To verify that the NT system recognizes the new devices:

1. Open the Windows NT Control Pan8itért-Settings-Control Pane), and double-click
on SCSI Adaptersto open the SCSI Adapters control panel.

2. Select the adapter connected to the 9900, and display the devices connected to the adapter

by expanding the view (click c® next to the adapter name).

3. Verify that all new 9900 devices are displayed (see Figure 2.5). All new devices (SCSI

disk and HMDE devices) should be listed. To check the TID and LUN of any device,
select the device, click dProperties, and then select tigettingstab.

4. Add the disk number for each new device to your SCSI Device Information Worksheet
(refer to Table 2.5). You will need this information when you write the signatures. To view

the disk number of a device, select the device, clicRroperties

Note: You will use the disk number for each HMDE device in your HMDE volume definition
file (datasetmount.da). For example, if disk 3 is a 3390-3B HMDE device, then the entry for

this volume in the HMDE volume definition file is:

\\.\PHYSICALDRIVE3 volser 3390-3B

5. If you used more than one adapter for the 9900, repeat steps (3) and (4) to verify the new

devices on each adapter.

SCSI1 Adapters

Devices ! Driuergl

@% SCS| adapters and connected devices are listed below.

= Adaptec

El

Adaptec AHA-294:ABHA-394 ar AIC-75: PCI SCSI Cantr

4 B3

PCISC5I ContEY

4

o
o
3

=

HITACHI OFEM-3
HITACHI OFEM-3
HITACHI 3330-34
HITACHI 3330-34

o, B Ao ALLA D00 JALLA D0 AN o AT POWAL DI S

o

Froperties I

o ]

Cancel

Figure 2.5 Verifying New Device Recognition — SCSI Adapters Control Panel
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Table 2.5 SCSI Device Information Worksheet

LDEV (CU:LDEV) Device LUSE | SCSIBus Disk Path 1 Alternate Path(s)

(CU = control unit) | Type (v') | Number Number

0:00 TD:___ |TID___ TID:___ TID:___
LUN:__ JLUN:___ |LUN:__  |LUN:

0:01 TD:___ |TID___ TID:___ TID:___
LUN:__ JLUN:___ |LUN:__  |LUN:

0:02 TD:___ |TID___ TID:___ TID:___
LUN:__ JLUN:___ |LUN:__  |LUN:

0:03 TD:___ |TID___ TID:___ TID:___
LUN:__ JLUN:___ |LUN:__  |LUN:

0:04 TD:___ |TID___ TID:___ TID:___
LUN.__ JLUN.___ |LUN:_  |LUN___

0:05 TD:___ |TID___ TID:___ TID:___
LUN.__ JLUN.___ |LUN:_  |LUN___

0:06 TD:___ |TID___ TID:___ TID:___
LUN:__ JLUN:___ |LUN:__  |LUN:

0:07 TD:___ |TID___ TID:___ TID:___
LUN:__ JLUN:___ |LUN:__  |LUN:

0:08 TD:___ |TID___ TID:___ TID:___
LUN:__ JLUN:___ |LUN:__  |LUN:

0:09 TD:___ |TID___ TID:___ TID:___
LUN:__ JLUN:___ |LUN:__  |LUN:

0:0a TID:____ TID:____ TID:____ TID:____
LUN:__ JLUN:___ |LUN:__  |LUN:

0:0b TD:___ |TID___ TID:___ TID:___
LUN.__ JLUN.___ |LUN:_  |LUN___

0:0c TID:____ TID:____ TID:____ TID:____
LUN.__ JLUN.___ |LUN:_  |LUN___

0:0d TD:___ |TID___ TID:___ TID:___
LUN.__ JLUN.___ |LUN:_  |LUN___

0:0e TID:____ TID:____ TID:____ TID:____
LUN:__ JLUN:___ |LUN:__  |LUN:

0:0f TD:___ |TID___ TID:___ TID:___
LUN:__ JLUN:___ |LUN:__  |LUN:

0:10 TD:___ |TID___ TID:___ TID:___
LUN:__ JLUN:___ |LUN:__  |LUN:

andsoon...
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Chapter 3 Configuring the New Devices

After 9900 installation has been completed and new device recognition has been verified, the
new 9900 devices are ready to be configured for use. Configuration of the 9900 devices is
performed by the user. The activities involved in configuring the 9900 devices are:

m  Writing the Signatures (see section 3.2),
m  Creating and Formatting the Partitions (see section 3.3),
» Verifying File System Operations (see section 3.4), and

m  Verifying Auto-Mount (see section 3.5).

WARNING: Do not write signatures or create partitions on the HMDE devices, unless the HMDE
devices will be used in the Microsoft Cluster Server (MSCS) environment. If so, you must
write a signature on each HMDE device, but do not create partitions.

3.1 Writing the Signatures

The first step in configuring the new devices is to write a signature on each device using the
NT Disk Administrator. You must write a signature on each SCSI disk device to enable the NT
system to vary the device online. For MSCS environments, you must also write a signature on
each HMDE device. The 32-bit signature identifies the disk to the NT system. If the disk’s TID
and/or LUN is changed, or even if the disk is moved to a different controller, the Disk
Administrator and Windows NT fault-tolerant driver will continue to recognize it.

To write the signatures on the new disk devices (see Figure 3.1 and Figure 3.2):

1. From theStart-Programs menu, selecAdministrative Tools (Common), and then select
Disk Administrator to start the Disk Administrator. Initialization takes a few seconds.

2. When the Disk Administrator notifies you that one or more disks have been added, select
OK to allow the system configuration to be updafése: If you removed any disks, the
Disk Administrator will also notify you at this time.

3. The Disk Administrator now displays each new device by disk number and asks if you
want to write a signature on the disk (see Figure 3.1). Refer to your completed SCSI
Information Worksheet (see Table 2.5) to verify the device type for each disk number. For
all SCSI disk devices, sele¢esto write a signature. For HMDE devices without MSCS,
selectNo. For HMDE devices with MSCS, seletés and observe this warning:

WARNING: After a signature has been written on an HMDE device, there is no way to
distinguish the HMDE device from a SCSI disk device. The user must exercise extreme
caution not to accidentally partition and format an HMDE device. This will overwrite any
data on the HMDE device and also prevent the HMDE software from accessing the device.

4. After you have written a signature (or declined to write a signature) on each new device,
the Disk Administrator main panel opens and displays the devices by disk number (see
Figure 3.2). The total capacity and free space are displayed for each disk device with a
signatureConfiguration information not available indicates no signature. Do not exit
the Disk Administrator yet. You will create partitions on the new SCSI disk devices next.
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Mo
Figure 3.1 Writing the Signatures
= Disk Administrator M=l
Partition Tools  Wiew Optionz Help
==
=l Disk 0 C: ‘D
i MSD0S ¢
AT IMTFS

UILLES il B3 ME - 935 MB

=l Disk 1
FreeSpacs

7042 ME TH4ZME

=l sk 2
FreeSpack

2347 MB ZITME
=l Disk 3

OFF-LIME Canfiguration infomation nat available
=l Disk 4

OFF-LIME Configuration infomation not available J

. Primary partition . Logical drive

Note: In this example, disk 0 is the local disk disk 1 is an OPEN-9 device, disk 2 is an OPEN-3 device, disk 3 is a 3390-3B
device, and disk 4
is a 3390-3A device. The entries in the HMDE volume definition file (datasetmount.dat) for these HMDE volumes are:
\W\PHYSICALDRIVES 'volser' 3390-3B
\W\PHYSICALDRIVE4 ‘volser' 3390-3A (‘'volser' is the mainframe volume serial number)

Figure 3.2 Disk Administrator Panel Showing New Devices
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3.2 Creating and Formatting the Partitions

After you have written the signatures on the new devices, you are ready to create and format
the partitions on the new SCSI disk devices. Do not create partitions on the HMDE devices.
Use your completed SCSI Device Information Worksheet (refer to Table 2.5) as needed to
verify disk numbers and device types

To create and format partitions on the new SCSI disk devices (see Figure 3.3 through Figure
3.9):

1.

10.

On the Disk Administrator main panel, select the free space area for the SCSI disk you
want to partition, select tHeartition menu, and then seleCteate... to open the Create
Primary Partition panel (see Figure 3.3).

On the Create Primary Partition panel, enter the desired partition size (see Figure 3.3), and
selectOK. If the specified partition size is greater than 1024 MB, the Disk Administrator
will request confirmation to create the partition.

The Disk Administrator panel now shows the new unformatted partition for the selected
device. Make sure that the correct partition size is displayed. If the partition size is not
correct, repeat steps (1) through (4) to re-enter the correct partition size.

Select thePartition menu, and sele@ommit Changes Now...(see Figure 3.5). When
the confirmation panel appears, selesto save the changes to your disk configuration.

When the disk update confirmation message appears (see Figure 3.6])Kel€t the
Disk Administrator main panel, verify that the newly created partition changes from
Unformatted to Unknown.

On the Disk Administrator main panel, select the newly created partition, sel@ctailse
menu, and then seldébrmat... (see Figure 3.7) to open the Format panel. The Format
panel displays the partition name in its title b@r in Figure 3.8).

Enter the following information on the Format panel (see Figure 3.8):

— Capacity: Unknown capacity. Do not change this entry.

— File System SelectNTFS (enables the NT system to write to the disk).

— Allocation Unit Size: Default allocation size Do not change this entry.

— Volume Label: Enter a volume label, or leave this field blank for no label.

— Format Options: SelectQuick Format to decrease the time required to format the
partition; selecEnable Compressioronly if you want to enable compression.

SelectStart to format the partition as specified. When the format warning is displayed
(this new format will erase all existing data on disk), seld€tto continue. The Format
panel displays the progress of the format partition operation.

When the format complete message is displayed, selecand then selecloseto close
the Format panel. Verify that the Disk Administrator main panel displays the correct file
system (NTFS) for the formatted partition (see Figure 3.9).

Repeat steps (1) through (9) for each new SCSI disk device. When you are finished
creating and formatting partitions, exit the Disk Administrator (s&tadition-Exit ).
When the disk configuration change message comes up, efdct save your changes.
Note: Make sure to make your new Emergency Repair Disk using RDISK.EXE.
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e Dizk Administrator

[SEUGGE Tool: Wiew Option: Help

Create Extended...
Elete

[Ereate Yalime Seb.
Ewtend Yalime Sek..

[Ereate Stipe Seh..

flarke Satie
Configuration r

Commit Changes Maow. ..
E xit

=l Disk 2

7042 MB

CD-ROM O E:

|. Prirmany partition . Logical drive

| Create Partition

Figure 3.3 Opening the Create Primary Partition Panel

Create Primary Partition 1]
tinirunn zize for the partition iz 1 MB
bl asimum zize for the partition is 2347 MB
LCreate partition of size 2347 ME

Cancel | Help |

Figure 3.4 Entering the Partition Size
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e Disk Administrator

LGl Tool:  Yiew [Oplionz Help

[Sreate..
[Freate Erended!)
efete

[Freateolume SEL.. 5
e e SEn MTFS

[IEAtE SE S e,

Tk Aative
Canfiquratian 3

Caommit Chang
Exit

=l Disk 2

7042 1B

CD-ROM 0 E:

|. Prirnary partition . Logizal drive

| Commit partition changes to disk

Figure 3.5 Saving the Changes to Disk Configuration

Disk Admimistrator E

@ Disks were updated successfully.

Itiz recommended that you update the emergency repair configuration information and create a new Emergency Fepair
Disk. “vou zan do this with the system tility BDISE_E<E.

Figure 3.6 Confirming Disk Configuration Update
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= Disk Administrator
Partitior s

Wiew Optionz  Help

=l
" - p—

= —  Aassign Drive Letter

Efjest
= Properties
FAT MTFS
1004 B BR B 939 MB
=l Disk 1 G:
Unknown
2347 ME 2347 MB
=l Disk 2
042 ME
CD-ROM D E:

|. Primary partition . Logical drive

| Farmat

Note: After committing the changes, notice that the newly created partition changes from Unformatted to Unknown.

Figure 3.7 Opening the Format Panel

Format G:% EE
Capacity:
ILInknown capacity j
File System

MTFS 4

Allocation Uit Size
IDefauIt allocation size j
Walume Label

Format Qptionz

™ Quick Format
™ Enable Compression

Start I Cloze

Note: In this example, the name of the partition being formatted is G:.

Figure 3.8 Formatting the Partition
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s Dizk Administrator

Partitionn Toolz  Wiew Optionz Help

==

=l Dizk 0 C: D:
MS5-005
FAT HTFS
1004 ME G5 MB 933 KB
=l Dizk 1 G:
HTFS
2347 MB 2347 WB
=l Disk 2
7042 B
CD-ROM D E:

|. Prirmany partition . Logical drive
| Partition [2347MB [MTFS G|

Figure 3.9 Verifying the Formatted Partition
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3.3 Verifying File System Operations

After creating and formatting the partitions, you need to verify that the file system is operating
properly on each new SCSI disk device (OPEN-x, CVS, and LUSE). The file system enables
the NT system to access the devices. You can verify file system operation easily by copying a
file onto each new device. If the file is copied successfully, this verifies that the file system is
operating properly (i.e., the NT system can access the new device).

Note: Do not perform this procedure for HMDE devices. You must use the HMDE File
Conversion Utility (FCU) or File Access Library (FAL) to access the HMDE devices.

To verify file system operations for the new SCSI disk devices:

From the NT desktop, double-click &y Computer to display all connected devices. All
newly partitioned disks should appear in this window (see Figure 3.10).

1. Select the device you want to verify, and then display its Properties (selBdethenu
and then seled®roperties, or right-mouse-click and then sel&bperties).

2. On the Properties panel (see Figure 3.11), verify that the properties are correct: label
(optional), type, capacity, and file system.

3. Copy a file to the new device. Any file will do, so choose a small one to speed things up.

4. Display the contents of the new device to make sure that the copy operation completed
successfully (see Figure 3.12). The copied file should be displayed with the correct file
size. If desired, compare the copied file with the original file to verify no differences.
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5. Delete the copied file from the new device, and verify the file was deleted successfully.

6. Repeat steps (2) through (6) for each new SCSI disk device.

B My Computer [_ O] x|
Fil= Edt %iew Help
& =2 4 = =
3% Floppy [&:] [C:] D] Bigdizk [E:]
Contral Panel Frinters Dial-Up
Metwiarking
|‘l object(s) selected |Free Space: B2 /MB, Capacity: 64.9MB s

Note: In this example, [F] is the only new device.

Figure 3.11 Displaying the Connected Devices
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[F:] Properties [ 7] .
General ITDD|$ | Sharing | Security |

___ﬂ Lahel:

Type: Lacal Disk
File syztern: MTFS

B Used space: 2314 752 hytez 2 20kB
B Free space: B5,825,792 bytes B2 7MEB
Caparity: £8.140 544 bytes 64 9h4B

Diive F

[ Compress F:%

0k, | Cancel

Figure 3.12 Verifying the New Device Properties

"% Command Prompt

CzSWINHNT *dir notepad.exe
Uolume in drive C has no lahel.
Uolume Serial Mumber iz BC3I5-7D44

Directory of C:SWIHNT

18-13-96 B6:38p 45,328 NOTEPAD.EXE
1 File<s> 45,328 bytes
2.480.414,.728 bhytes free

Cz“WINHNT >copy notepad.exe f:
file¢s> copied.

GaWINNT *dir f:“notepad.exe
Uolume in drive F has no label.
Uolume Serial Mumber iz DCAB-YFBB

Directory of f:N

18-13-96 B6:38p 45,328 NOTEPAD.EXE
1 File<s> 45,328 bytes
65,.763.848 hutes free

=M IMNT >

Figure 3.13 Verifying the File Copy Operation

Chapter 3 Configuring the New Devices



3.4 Verifying Auto-Mount

The last step in configuring the new devices is to verify that all new devices are automatically
mounted at system boot-up. To verify auto-mount of the new devices:

1. Shut down and then restart the Windows NT system.
2. OpenMy Computer, and verify that all new SCSI disk devices are displayed.

3. Verify that the NT system can access each new device by repeating the procedure in the
previous section:

a) Verify the device properties for all new devices (refer to Figure 3.11).

b) Copy a file to each new device to make sure that the devices are functioning properly
(refer to Figure 3.12).

3.5 Verifying Client Access

The last step in new device configuration is to verify that the Nefi\dients can access the
new volumes. To verify access:

1. Copy an existing file onto each new volume.
Note: This document does not provide instructions for copying a file to a mounted volume.

2. Verify that the file was copied successfully. If not, see Chapter 5 for troubleshooting
instructions.
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Chapter 4 Middleware and SNMP Configuration

The 9900 subsystem supports many industry-standard middleware products which provide host
failover, 1/0 path failover, and logical volume management functions. For the Windofvs NT
operating system, the 9900 supports the following middleware products:

= Microsoft® Cluster Server (MSCS) for host fail-over (see section 4.1), and

= Hitachi Path Manager for I/0O path failover (see section 4.2).

Note: The logical volume management functions are included in the Windows NT
operating system (e.g., Disk Administrator).

The 9900 subsystem also supports the industry-standard simple network management protocol
(SNMP) for remote subsystem management from the GNAR server host. SNMP is used to
transport management information between the 9900 SVP and the SNMP manager on the host.
The SNMP agent on the 9900 SVP sends status information to the host(s) when requested by
the host or when a significant event occurs.

Note: The user is responsible for configuring the middleware and SNMP management software
on the UNIX?/PC server host. For assistance with host middleware and/or SNMP
configuration, please refer to the user documentation, or contact the vendor’s technical support.

4.1 Host Fail-Over

The 9900 subsystem supports the Micrds@fuster Server (MSCS) host fail-over feature of
the Windows NT OS. Please contact Microsofor the latest information on MSCS.

When the 9900 devices will be operating in an MSCS environment, you must perform the
following additional configuration activity: writingignatures(see section 3.1). For MSCS
operations, allow the NT Disk Administrator to write a signature on each HMDE device (e.g.,
3390-3A/B/C, 3380-KA/B/C, OPEN-3 for HMDEOot0).

After 9900 device configuration is complete, make sure to configure the MSCS software as
needed to recognize the devices on the newly attached 9900 subsystem(s). For assistance with
MSCS operations, please refer to the Micrdsofier documentation or contact MicroSoft

customer support.

4.2 Alternate I/0 Path

The 9900 subsystem supports the Hitachi Path Manager alternate I/O path middleware product
for the Windows N OS. After you have completed 9900 device configuration as described in
Chapter 3, make sure to configure Hitachi Path Manager as needed to recognize the devices on
the newly attached 9900 subsystem(s). For assistance with Hitachi Path Manager operations,
please refer to thiditachi Path Manager User's Guid@K-90RDO018), or contact the Hitachi

Data Systems Support Center (see section 5.2).
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4.3 SNMP Remote Subsystem Management

SNMP is a part of the TCP/IP protocol suite that supports maintenance functions for storage
and communication devices. The 9900 subsystem utilizes SNMP to transfer status and
management commands to the URIRC server host via the 9900 SVP (see Figure 4.1).

When the SNMP manager requests status information or when a service information message
(SIM) occurs, the SNMP agent on the 9900 SVP notifies the SNMP manager on the
UNIX®/PC server host. Notification of 9900 error conditions is made in real time, providing
UNIX® and PC server users with the same level of monitoring and support available & S/390
mainframe users. The SIM reporting via SNMP enables the user to monitor the 9900
subsystem from the UNYPC server host without having to check the Remote Console PC

for remote SIMs (R-SIMSs).

When a SIM occurs, the 9900 SNMP agent initiates trap operations, which alert the SNMP
manager of the SIM condition. The SNMP manager receives the SIM traps from the SNMP
agent, and can request information from the SNMP agent at any time.

Note: The user is responsible for configuring the SNMP manager on the UNIXserver
host. For assistance with SNMP manager configuration on the YRICXserver host, please
refer to the user documentation, or contact the vendor’s technical support.

SNMP
Manager

. ‘ ‘ =
D 9900 Private o |nfo. —
i Public —
; s
SVP PC Server
Host

Figure 4.1 9900 SNMP Environment
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Chapter 5 Troubleshooting

5.1

Troubleshooting

The Hitachi Lightning 9900™ array subsystem provides continuous data availability. For
troubleshooting information for the 9900 subsystem, please refer ithtduhi Lightning
9900™ User and Reference Gui@¢K-90RD008).

Table 5.1 lists potential error conditions during 9900 device configuration and provides
instructions for resolving each condition. If you are unable to resolve an error condition, please
ask your Hitachi Data Systems Customer Service representative for help, or call the Hitachi
Data Systems Support Center for assistance. See section 5.2 for instructions on calling the
Hitachi Data Systems Support Center.

Tahle 5.1 Troubleshooting

Error Condition Recommended Action

The devices are not recognized by | Make sure that the READY indicator lights on the 9900 subsystem are ON.

the system. Make sure that the fibre cables are correctly installed and firmly connected.

For some adapters, the LUNs must start at 0 and continue sequentially without skipping
any numbers.

Make sure that the fibre channel ports, LUN security, and/or switch zoning is defined
properly.

The NT system does not reboot If the NT system is powered off unexpectedly (without the normal shutdown process), wait
properly after hard shutdown. three minutes before restarting the NT system. This allows the 9900’s internal time-out
process to purge all queued commands so that the 9900 is available (not busy) during
system startup. If the NT system is restarted too soon, the 9900 will continue trying to
process the queued commands, and the NT system will not reboot successfully.
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5.2 (Calling the Support Genter

38

If you need to call the Hitachi Data Systems Support Center, make sure to provide as much
information about the problem as possible, including the circumstances surrounding the error
or failure and the exact content of any error messages displayed on the host system(s). Please
check the remote service information messages (R-SIMs) logged on the Remote Console PC,
and note the reference codes and severity levels of the recent R-SIMs.

The worldwide Hitachi Data Systems Support Centers are:

» Hitachi Data Systems North America/Latin America
San Diego, California, USA
1-800-348-4357

s Hitachi Data Systems Europe
Contact Hitachi Data Systems Local Support

m Hitachi Data Systems Asia Pacific
North Ryde, Australia
011-61-2-9325-3300
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Appendix A Acronyms and Abbreviations

AL-PA
blk
CVS
ESCON

FAL
FC

FCP
FCU

HBA

HDS

HMDE

HMDEmto
HMDEotm
OPEN-x-HMDEoto
HOMRCF

HORC

I/1O
IBM

LDEV
LU
LUN
LUSE

MSCS
NTFS

OFC
(O

PC
PCI

R-SIM

SCSI
SIM
SNMP
SSB
SVP

TID
TOV

arbitrated loop physical address
block
Custom Volume Size
Enterprise System Connection (IBM trademark for optical channels)

File Access Library (HMDE software component)
fibre channel

fibre-channel protocol

File Conversion Utility (HMDE software component)

host bus adapter
Hitachi Data Systems
Hitachi Multiplatform Data Exchange
HMDE mainframe-to-open
HMDE open-to-mainframe
HMDE open-to-open
Hitachi Open Multiple RAID Coupling Feature (also called
Shadowlmage)
Hitachi Open Remote Copy

input/output
International Business Machines Corporation

logical device

logical unit

logical unit number, logical unit
LU Size Expansion

Microsoft Cluster Server
NT file system

open fibre control
operating system

personal computer system
power control interface

remote service information message

small computer system interface
service information message

simple network management protocol
sense byte

service processor

target ID
timeout value
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Appendix B SGSI TID Maps for Fibre-Channel Adapters

When an arbitrated loop (AL) is established or re-established, the port addresses are assigned
automatically to prevent duplicate TIDs. When using the SCSI over fibre-channel protocol
(FCP) there is no longer a need for target IDs in the traditional sense. SCSI is a bus-oriented
protocol requiring each device to have a unique address since all commands go to all devices.
For fibre channel, the AL-PA is used instead of the TID to direct packets to the desired
destination. Unlike traditional SCSI, once control of the loop is acquired, a point-to-point
connection is established from initiator to target. To enable transparent use of FCP, Windows
NT “maps” a TID to each AL-PA.

Table B.1 and B.2 identify the fixed mappings between the bus/TID/LUN addresses assigned
by Windows NT and the FC native addresses (AL_PA/SEL_ID) for FC adapters. There are
two potential mappings depending on the value of the ScanDown registry parameter:

m  For ScanDown = 0 (default) see Table B.1.

s For ScanDown = 1 see Table B.2.

Note: When 9900 devices and other types of devices are connected in the same arbitrated loop,
the mappings defined in Tables B.1 and B.2 cannot be guaranteed.

Note: The Emulex driver emulates six SCSI busses per adapter to map all 126 possible AL-PAs
to target IDs. The first bus (bus 0) is a dummy bus.
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SCSI TID Map for Emulex FC Adapter (ScanDown=0)

Bus# [TID |LUN [AL_PA | SEL ID Bus# [TID |LUN [AL_PA | SEL ID

2 0 0-7 |0x43 |Ox5E 3 0 0-7 |0x73 | Ox3F
1 0-7 | 0x45 | 0x5D 1 0-7 |0x74 |Ox3E
2 0-7 |0x46 | 0x5C 2 0-7 |0x75 |0x3D
3 0-7 |0x47 | 0x5B 3 0-7 |0x76 | 0x3C
4 0-7 |0x49 | Ox5A 4 0-7 |0x79 |0x3B
5 0-7 | Ox4A | 0x59 5 0-7 |Ox7A | Ox3A
6 0-7 |0x4B | 0x58 6 0-7 | 0x7C | 0x39
7 0-7 | 0x4C | Ox57 7 0-7 |0x80 |0x38
8 0-7 | 0x4D | 0x56 8 0-7 | Ox81 0x37
9 0-7 |Ox4E | Ox55 9 0-7 |0x82 |0x36
10 |07 |0x51 0x54 10 |07 |[0x84 |[0x35
11 |07 |0x562 |[0x53 11 |07 |0x88 |0x34
12 |07 |0x53 | 0x52 12 |07 |Ox8F [0x33
13 |07 |[0x54 | 0Ox51 13 |07 |0x90 |0x32
14 107 |0x55 |0x50 14 107 |[0x97 | 0Ox31
15 |07 |0x56 | Ox4F 15 |07 |0x98 |0x30
16 |07 |0x59 |Ox4E 16 |07 |[0x9B |Ox2F
17 107 |Ox5A | 0x4D 17 107 | 0x8D |Ox2E
18 |07 |O0x5C |0x4C 18 |07 |Ox9E |0x2D
19 |07 |0x63 |0x4B 19 |07 |[Ox9F |0x2C
20 |07 |Ox65 |Ox4A 20 (07 |OxA3 |0x2B
21 (07 |0x66 | O0x49 21 |07 |OxAS |Ox2A
22 (07 |Ox67 |0x48 22 (07 |OxA6 |0x29
23 [0-7 |0x69 | Ox47 23 |07 |OxA7 |0x28
24 (07 |OxBA | Ox46 24 (07 |OxA9 | Ox27
25 (07 |Ox6B | 0x45 25 (07 |OxAA | 0x26
26 (07 |O0x6C |Ox44 26 (07 |OxAB |0x25
27 (07 |Ox6D | 0x43 27 (07 |OxAC |0x24
28 (07 |Ox6E | Ox42 28 (07 |OxAD |0x23
29 (07 |Ox71 0x41 29 (07 |OxAE |0Ox22
30 (07 |O0x72 | Ox40 30 (07 |O0xB1 |Ox21
31 [0-7 | NONE | NONE 31 [0-7 | NONE | NONE

Tahle B.1

Bus# [TID |LUN |AL_PA | SEL_ID

0 0-31 |0-7 |[NONE |[NONE

1 0 0-7 | 0x01 0x7D
1 0-7 |0x02 |Ox7C
2 0-7 |0x04 |0x7B
3 0-7 | 0x08 |Ox7A
4 0-7 | OxOF | 0x79
5 0-7 |0x10 | 0x78
6 0-7 | 0x17 | Ox77
7 0-7 |0x18 | 0x76
8 0-7 |0x1B | 0x75
9 0-7 |0x1D | 0x74
10 0-7 |Ox1E | 0x73
1 0-7 | Ox1F | 0x72
12 0-7 |0x23 | 0x/1
13 0-7 |0x25 | 0x70
14 0-7 |0x26 | Ox6F
15 0-7 | 0x27 | Ox6E
16 0-7 | 0x29 | Ox6D
17 0-7 | O0x2A | 0x6C
18 0-7 |0x2B | 0x6B
19 0-7 |0x2C | Ox6A
20 0-7 |0x2D | 0x69
2 0-7 |Ox2E | 0x68
22 0-7 | 0x31 0x67
23 0-7 |0x32 |O0x66
24 0-7 |0x33 |O0x65
25 0-7 |0x34 |O0x64
26 0-7 |0x35 |0x63
27 0-7 |0x36 |0x62
28 0-7 |0x39 | O0x61
29 0-7 | Ox3A | 0x60
30 0-7 |0x3C | Ox5F
3N 0-7 | NONE | NONE
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Tahle B.1  SCSI TID Map for Emulex FC Adapter (ScanDown=0) (continued)

Bus# |TID |LUN |AL_PA | SEL_ID Bus# |TID |LUN |AL_PA | SEL_ID

4 0 0-7 |0xB2 |0x20 5 0 0-7 |OxE8 | 0x01
1 0-7 |oxB3 |OxIF 1 0-7 |OXEF | 0x00
2 0-7 |0xB4 |OXIE 2 0-7 | NONE | NONE
3 0-7 |o0xB5 |Ox1D 3 0-7 | NONE | NONE
4 0-7 |oxBs |oOxiC 4 0-7 | NONE | NONE
5 0-7 |0xB9 |O0x1B 5 0-7 | NONE | NONE
6 0-7 |OoxBA |OX1A 6 0-7 | NONE | NONE
7 0-7 |O0xBC |0x19 7 0-7 | NONE | NONE
8 0-7 |oxc3 |ox18 8 0-7 | NONE | NONE
9 07 |oxc5 | o0x17 9 0-7 | NONE | NONE
10 |07 |0xC6 |[Ox16 10 |07 |NONE [NONE
11 |07 |0xC7 |Ox15 11 {07 |NONE [NONE
12 |07 |0xC9 |[oOx14 12 |07 |NONE [NONE
13 |07 |O0xCA |[0x13 13 |07 |NONE [NONE
14 |07 |O0xCB |[0x12 14 |07 |NONE [NONE
15 |07 |O0xCC |O0x11 15 |07 |NONE [NONE
16 |07 |O0xCD |[0x10 16 |07 |NONE [NONE
17 |07 |OxCE |OxOF 17 |07 |NONE [NONE
18 |07 |0xD1 |OXOE 18 |07 |NONE [NONE
19 |07 |O0xD2 |OxOD 19 |07 |NONE [NONE
20 |07 |oxD3 |oOx0C 20 |07 [NONE |NONE
21 |07 |oxD4 |O0x0B 21 |07 |[NONE |NONE
22 |07 |O0xD5 | Ox0A 22 |07 |[NONE |NONE
23 |07 |oxD6 |0x09 23 |07 |[NONE |NONE
24 |07 |oxD9 |Ox08 24 |07 |[NONE |NONE
25 |07 |[OxDA |O0x07 25 |07 |[NONE |NONE
26 |07 |0xDC |0x06 26 |07 |[NONE |NONE
27 |07 |OxEO | Ox05 27 |07 |[NONE |NONE
28 |07 |OxE1 |Ox04 28 |07 |[NONE |NONE
29 |07 |oxE2 |Ox03 29 |07 |[NONE |NONE
30 |07 |[OxE4 |0x02 30 |07 |[NONE |NONE
31 |07 [NONE |NONE 31 |07 [NONE |NONE
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Table B.2 SCSI TID Map for Emulex FC Adapter (ScanDown=1)

Bus# |TID |LUN |AL_PA |SEL.ID Bus# |TID |LUN |AL_PA |SEL.ID Bus# |TID |LUN |AL_PA |SEL.ID

0 031 |07 |NONE |NONE 2 0 |07 |oxB3 |OxIF 3 o lo7 loxta |oxE

1 0 |07 |oxEF |ox00 T |07 |0xB2 | 0x20 1|07 |0x73 |Ox3F
1 o7 |oxE8 |o0x01 2|07 |OxBT | Ox21 2 |07 |ox72 |O0xdo
2 |07 |oxE4 |ox02 3 |07 |OxAE |Ox22 3 o7 |oxr1 | oxé
s loz loe loxs 4 |07 |oxaD |o0x23 4 |07 |ox6E |o0x42
4 |07 |oxEt |oxo4 5 |07 |OxAC | Ox24 5 |07 |0x6D |0x43
5 |07 |0xE0 |Ox05 6 |07 |OxAB |0x25 6 |07 |Ox6C |Ox44
6 |07 |oxDC |0x06 7|07 |OxAA | 0x26 7 |07 |0x6B |0x45
7 |o7 |oxDA | ox07 8 |07 |OxA9 |Ox27 8 |07 |Ox6A |Oxd6
s loz loos |oxos 9 |07 |oxa7 |ox28 9 |07 |ox69 |ox47
9 0-7 0xD6 0x09 10 0-7 OxA6 0x29 10 0-7 0x67 0x48
10 |07 |0xD5 |0x0A 07 [OxAS | Ox2A 11|07 |Ox66 | Ox49
11 |07 |oxD4 |0x0B 12107 |0xA3 | 0x2B 12|07 |0x65 |Ox4A
12 o7 |oxD3 |ox0C 13 |07 |Ox9F | 0x2C 13 |07 |0x63 |0x4B
13 |07 |oxD2 |ox0D 14107 |Ox9E | 0x2D 14 |07 |0X5C |O0x4C
14 |07 |oxD1 |Ox0E 15 |07 |0xD |Ox2E 15 |07 |O0x5A |Ox4D
15 |07 |OxCE |oOxOF 16 |07 |0x9B | Ox2F 16 |07 |0x59 | Ox4E
16 |07 |oxcD |ox10 17107 |0x98 | 0x30 17 |07 |0x86 | Ox4F
17 |07 |oxce |oxt1 18|07 [0x97 | 0x31 18 |07 |0x55 | 0x50
18 |07 |oxcB |ox12 19 |07 |0x90 | 0x32 19 |07 |0x54 | 0x51
19 |07 |oxcA |ox13 20 |07 |Ox8F | 0x33 20 (07 |0x53 |O0x52
20 |07 |oxco |ox14 21|07 |0x88 | Ox34 21 |07 |0x52 | 0x53
21 |07 |oxcT |ox15 22|07 |0x84 | 0x35 2 |07 |0x51 | 0x54
22 |07 |oxce |ox16 23 |07 |0x82 |0x36 23 |07 |O0x4E | 0x55
s loz loxcs |oxt7 24 |07 |ox81 | o0xa7 24 |07 |oxdD | 0x56
24 |07 |oxc3 |ox18 25 |07 |0x80 |0x38 25 |07 |0xdC | O0x57
25 |07 |oxBC |0x19 26 |07 |0x7C | 0x39 26 |07 |0x4B |0x58
% loz lowa loxia 27 |07 |ox7A | ox3A 27 |07 |oxdA | oxs9
27 |07 |oxBY |Ox1B 28 |07 |0x79 | 0x3B 28 |07 |0x49 |Ox5A
28 |07 |oxB6 |oxiIC 29 |07 |0x76 |0x3C 29 |07 |0x47 |0x5B
20 lo7 loes |oxid 30 |07 |ox75 | 0x3D 30 |07 |oxd6 | oxsC
30 |07 |oxB4 |OXIE 31 |07 | NONE | NONE 31 |07 |NONE |NONE
31 |07 |NONE |NONE
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Tahle B.2 SCSI TID Map for Emulex FC Adapter (ScanDown=1) (continued)

Bus# [TID |LUN [AL_PA | SEL ID Bus# [TID |LUN [AL_PA | SEL ID
4 0 0-7 | 0x45 | 0x5D 5 0 0-7 |0x02 |Ox7C

1 0-7 |0x43 |Ox5E 1 0-7 | 0x01 0x7D

2 0-7 |0x3C | Ox5F 2 0-7 | NONE | NONE
3 0-7 | Ox3A | 0x60 3 0-7 | NONE | NONE
4 0-7 |0x39 | O0x61 4 0-7 | NONE | NONE
5 0-7 |0x36 |0x62 5 0-7 | NONE | NONE
6 0-7 |0x35 |0x63 6 0-7 | NONE | NONE
7 0-7 |0x34 |O0x64 7 0-7 | NONE | NONE
8 0-7 |0x33 |O0x65 8 0-7 | NONE | NONE
9 0-7 |0x32 |O0x66 9 0-7 | NONE | NONE
10 |07 |0x31 0x67 10 |07 |[NONE |[NONE
11 |07 |O0x2E | 0x68 11 |07 |[NONE |[NONE
12 |07 |0x2D | Ox69 12 |07 |[NONE |[NONE
13 |07 |[0x2C | Ox6A 13 |07 |[NONE |[NONE
14 107 |0x2B | Ox6B 14 107 |[NONE |[NONE
15 |07 |[O0x2A | O0x6C 15 |07 |[NONE |[NONE
16 |07 |[0x29 |Ox6D 16 |07 |[NONE |[NONE
17 |07 | 0x27 | Ox6E 17 |07 [NONE |[NONE
18 |07 |0x26 | Ox6F 18 |07 |[NONE |[NONE
19 |07 |0x25 |0x70 19 |07 |[NONE |[NONE
20 (07 |0x23 | Ox71 20 [0-7 | NONE | NONE
21 (07 |OxIF | O0x72 21 [0-7 | NONE | NONE
22 |07 |OXIE |Ox73 22 |07 | NONE | NONE
23 (07 |OxID |Ox74 23 [0-7 | NONE | NONE
24 (07 |OxIB |Ox75 24 [0-7 | NONE | NONE
25 (07 |O0x18 | Ox76 25 [0-7 | NONE | NONE
26 (07 |Ox17 | Ox77 26 [0-7 | NONE | NONE
27 (07 |O0x10 | Ox78 27 |07 | NONE | NONE
28 [0-7 |OxOF |Ox79 28 [0-7 | NONE | NONE
29 |07 |0x08 |Ox7A 29 [0-7 | NONE | NONE
30 [0-7 |0x04 |Ox7B 30 [0-7 |NONE |NONE
31 [0-7 | NONE | NONE 31 [0-7 | NONE | NONE
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Appendix C Configuring the Boot Disk on the 9900

You can configure the Windows NTboot disk on the 9900 subsystem under the following
conditions:

= OS version The Windows NT OS version must be 4.0.
Firmware version: The Windows NT 9000 firmware version must be 3.00 (full Flash
firmware image) or later and include the following: v1.20 Boot BIOS or later; v1.30 POST
or later; and v3.00 Operational F/W SLI-1 and SL-2 or later

s Thehost bus adaptermust be Emulex LP7000E/LP8000

To set up the Windows N'Tboot disk on the 9900 subsystem:

1. Load and install the appropriate firmware. If your system does not have the necessary
firmware, download and install it frofitp://www.emulex.com

For further assistance, please contact your Hitachi Data Systems representative.
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