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This manual is designed to make the disk array system as easy to use as possible. Information
contained in this document has been checked for accuracy, but no guarantee is given that the con-
tents are correct. Information and specifications are subject to change without notice.

© Copyright 2003 MaxTronic International Co., Ltd.

All rights reserved. This disk array system and related documentation are protected by copyright
and are distributed under licenses restricting their use, copying, and distribution. No part of this
documentation may be reproduced in any form by any means without prior written authorization
of MaxTronic International Co., Ltd. and its licensors, if any.

Caution

A This symbol is used to remind users to pay attention to important descrip-
tions regarding usage and maintenance (repair), or additional important
information related to this disk array system.

Note

%/ This symbol is used to remind users of useful information that can make
procedures such as configuration easier to accomplish.
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Important Safety Instructions,
Care and Handling

v

q

®

iy

Q

8 Before starting, take a few minutes to read this manual.
Read all of these instructions and save this manual for

| later reference.

3

§ w3 Protect the disk array system from extremely high or low

= o E temperatures. Let the disk array system warm (or cool)

7 LA to room temperature before using it.

Q

©

; Protect the disk array system from being bumped or

& dropped. Do not place the disk array system on an

§_ unstable cart, stand, or table. It may fall, causing serious

2 damage to the product.

@

&

@ Keep the disk array system away from magnetic forces.

2

I

Q

2

2 Do not use the disk array system near water.

Keep the disk array system away from dust, sand, or dirt.

Gaps and openings in the cabinet and the back are pro-
vided for ventilation. Never block or cover these open-
ings, because the disk array system may overheat and
become unreliable. Don’t place the disk array system on
a bed, sofa, rug, or other similar surface.

Do not place the disk array system near or over a radia-
tor or heat source.

Refer to the rating plate for the correct voltage and
ensure that the appliance voltage corresponds to the
supply voltage.

iv
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The appliance must be grounded. The disk array system
is equipped with a grounded 3-wire power cord. This
power cord will only fit into a grounded type of power
outlet.

If an extension cord or a power center is used with the
disk array system, make sure that the total current con-
sumption of all products plugged into the wall outlet
does not exceed the ampere rating.

Do not place the disk array system where the cord will
be stepped on.

Never push any kind of object into the disk array system
through cabinet gaps and openings, since they may
touch dangerous voltage points and cause a risk of fire
or electric shock.

Unplug the power cord from the wall outlet before clean-
ing. Keep the disk array system dry. Do not use liquid
cleaners, aerosol cleaners, or a wet cloth. Use a damp
cloth for cleaning.

27
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Except as specifically explained in this User Manual, do
not attempt to service the disk array system by yourself.
Opening or removing the covers may expose you to
dangerous voltages.

]
un
-

Unplug this product from the wall outlet and refer servic-
ing to qualified service personnel under the following
conditions.
« If the disk array system has been exposed to
water or any liquid.
* If the disk array system has been dropped or the
cabinet damaged.

BuipueH pue aie) ‘suononiisu] Alojes juepodw] — GQEJ.GJd



6u!|pue|-| pue aJe) ‘suoljonJisuj /(19}28 1UBI|JOdLU| = aae}e.ld

Premium PA-4800 & PA-4811 ATA Disk Array Systems

Placement Notes

» The disk array system LCD panel can be damaged by exposure to
direct sunlight. Only allow subdued or indirect sunlight to shine on
the disk array system.

» The disk array system should be used only in clean environments
that are free from airborne contaminants such as dust, dirt, and
smoke. Excessive moisture or oil particles in the air can also hinder
disk array system performance.

» To reduce the possibility of data errors caused by electromagnetic
interference, locate the disk array system at least five feet away
from electrical appliances and equipment that generates magnetic
fields.

Power Supply Safety Notes

» To avoid electric shocks, do not use an extended power cord or an
outlet that does not match the disk array system plug or leaves the
plug exposed.

» The disk array system has a grounded 3-wire plug. The third pin
connects to ground; do not remove it.

* If the power cord or plug is damaged or worn, unplug it immediately
and contact a qualified service technician for maintenance.

 To avoid fire or electric shocks, do not overload electric power out-
lets.

Vi



1 Overview

The disk array system uses groups of inex-
pensive disks to provide flexibility when
balancing data availability, access rate, and
capacity management needs.

High data availability is achieved by using
the fault tolerance features of RAID
(Redundant Array of Inexpensive Disks);
hot spare disks with automatic on-line
rebuild; hot swap disks, and power supplies; independent ATA disk controllers; and dual host
controllers. Our confidence in the disk array system is backed by a 3 year warranty.

A high data access rate is achieved by combining the individual data rates of ATA disks in a
RAID configuration. ATA disks lack some of the features of SCSI disks but are just as fast when
used with a high performance RAID controller. In the disk array system, RAID is controlled by a
high performance CPU, which transfers data through dual host interfaces at the maximum possi-
ble rate.

Flexible data capacity management is achieved with on-line RAID expansion, RAID capacity
division into slices, and multiple logical RAIDs. Management is performed through front panel,
RS-232, host, or Web browser interfaces.

This chapter includes an overview of RAID concepts, a summary of disk array system features, a
packing list, and an overview of disk array system components.
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The main features of the disk array system are listed as follows. Refer to the specifications table
on page 85 for more detailed information.

 Operating system independent

» Up to four JBOD, RAID 0, 1, 3, 5, 0+1, 3+0, or 5+0 disk groups

* On-line expansion

* Allows division of disk groups into slices, each mapped to a LUN

* Hot spare disk and automatic on-line rebuild

» Up to 8 hot swap ATA disks for a total capacity of 1.5 TB (terabytes)

* Two hot swap power supplies — if one fails, the other takes over without interruption

* Two fans with intelligent speed and temperature management
Eight 100 MB/s ATA channels
Fast 64-bit RISC CPU based RAID controller with up to 512MB of cache in an SO-DIMM
* Dual Ultra SCSI (PA-4800) or fibre channel (PA-4811) host interfaces
* Audible alarm, disk tray LED, and LCD panel failure indicators

 Configuration via the front panel, RS-232 interface (VT100 terminal), host interface (Glo-
bal-Eyes), or Ethernet interface (Global-Net)
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Read this section to understand how to balance data availability, access rate, and capacity man-
agement needs.

Just a Bunch Of Disks (JBOD) consists of two or more disks that can be different sizes. Disk 1 is
completely filled, then disk 2, disk 3, and so on until the final disk is full.

The total capacity of JBOD is the sum of the capacities of the disks. Disks are added until the
desired total capacity is reached.

JBOD is used in the following situations.

* Building useful capacity from disks that are too small to be individually useful
* Making capacity management easier, since the user only sees one logical disk

JBOD doesn’t improve data availability or access rate when compared with a single disk.

The overall arrangement of disks in RAID is called the RAID level. Read this section to under-
stand RAID levels.

"~ DiskAray Controligs —

Array Ma_naPement Software |
Provides’Logical to Physical Mapping

; ; [ ~—1
2 13 )[4 j:j% 16
!E !E 20 ﬂ

Disk 1 Disk2 Disk 3 Disk 4~15 Disk16 Physical

In RAID 0, data is divided into pieces and written to all disks in parallel. This process is called
striping because the pieces of data form a stripe across multiple disks. This improves the access
rate, but makes availability lower, since there are more disks and failure of a single disk causes
failure of the array. A RAID 0 array is unsuitable for data that can not easily be reproduced, or

for data that must be available for critical system operation.

RAID 0 consists of two or more disks of equal capacity. The total capacity of RAID 0 is the sum
of the capacities of the disks. Disks are added until the desired total capacity is reached.

aivy Buipueisiepun — MaIAIBAQ L
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A RAID 0 array is useful in the following situations.
* Storing program image libraries or run-time libraries for rapid loading. A backup exists
because these libraries are usually supplied on read-only media.

« Storing large tables or other structures of read-only data for rapid application access. This
data should be backed up so that it can be recreated in the event of a failure.

* Capturing data from external sources at very high data transfer rates.
A RAID 0 array is not useful in the following situations.

» Applications that make sequential requests for small amounts of data. These applications
spend most of their I/O time waiting for disks to spin, whether or not they use striped
arrays.

» Applications that make synchronous random requests for small amounts of data.

RAID1

Array Ma_na?ement Software

Provides’Logical to Physical Mapping

/—// —DiskArI ntroIAIg; JJ

Physical

e e e e e e e e e o e = o e e =

Optional

In RAID 1, data is duplicated on two or more disks to provide high access rate and very high data
availability. This process is called mirroring. If a disk fails, the RAID controller directs all
requests to the surviving members.

A RAID 1 array is useful in the following situations.

* Availability requirements are very high
* High access rate is required

* Cost of storage is a secondary issue
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Array Mana
Provides Logica

ement Software
to Physical Mapping

P

16 | 17 ] 9 11111 P
32 | 34 11T [P ]

Disk 1 Disk2 Disk 3 Disk 4~15 Disk16 Physical

In RAID 3, data is divided into pieces; the parity of these pieces is calculated; and the pieces are
written to separate disks in parallel, with the writing of the parity to a dedicated disk. This pro-
cess is called striping with parity. The parity disk stores redundant information about the data on
other disks. If a single disk fails, then the data on the other disks is used to regenerate the data on
the failed disk. Striping delivers a high access rate and parity delivers good data availability. The
single parity disk is a bottleneck on sequential writes, since parity must always be written to the
single parity disk.

RAID 3 consists of two or more disks used for data and one disk used for fault tolerant data. The
total capacity of RAID 3 is the sum of the capacities of the data disks. Add disks until the desired
capacity is reached, then add one more disk for fault tolerance.

RAID 3 is used by the following applications that request large amounts of data sequentially.

* Processing of graphical or video images
* Processing of CAD/CAM files

RAID 3 has the following distinctive features.

» Excellent performance for data transfer intensive applications

» Not well suited for transaction processing or other I/O request intensive applications

aivy Buipueisiepun — MaIAIBAQ L
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ement Software
to Physical Mapping

Array Mana
Provides’ Logica

P

17 m!!
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32 JJ1T] 45 |

Disk 1 Disk 2~13 Disk14 Disk15 Disk16 Physical

In RAID 5, data is divided into pieces; the parity of these pieces is calculated; and the pieces and
parity are written to separate disks in parallel. The parity is written to a different disk each time.
Parity provides redundant information about the data on other disks. If a single disk fails, then
the data on the other disks is used to regenerate the data on the failed disk. Striping delivers a
high access rate and parity delivers good data availability. The bottleneck caused by the single
parity disk of RAID 3 is not present in RAID 5, since parity is stored on all disks.

RAID 5 consists of two or more disks used for data and one additional disk used for fault tol-
erence. The total capacity of RAID 5 is the sum of the capacities of the data disks. Add disks
until the desired capacity is reached, then add one more disk for fault tolerance.

RAID 5 is best used with applications whose data has the following characteristics.
 The data is worth protecting, but not as much as RAID 1

* High read data rates
* Small proportion of writes to reads

A hot spare disk is a standby disk that is not used for data storage unless a RAID member fails. If
a disk failure occurs, the failed RAID member is replaced by the hot spare disk without user
intervention. This improves data availability, since the RAID is able tolerate more disk failures
with a hot spare disk.

RAID levels may be combined in the following hierarchies.
* RAID 0+1 is a RAID 1 consisting of RAID 0 members
* RAID 340 is a RAID 0 consisting of RAID 3 members
* RAID 5+0 is a RAID 0 consisting of RAID 5 members



Summary of RAID Levels
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The following table summarizes the performance characteristics of each RAID level. A high
availability or access rate number indicates high availability or quick access rate.

Disk I Access Capacity o
Group Availability Rate Utilization Description
JBOD 1 1 100% Data is distributed by filling each
disk in turn.
RAID 0 1 5 100% Data is divided into pieces and
written to all disks in parallel.
RAID 1 5 2 50% Data is duplicated on both disks.
RAID 3 3 3 Between67% Data is divided into pieces; the
for 3 disks to  parity of these pieces is calcu-
94% for 16 lated; and the pieces are written
disks to separate disks in parallel with
the writing of the parity to a dedi-
cated disk.
RAID 5 3 3.5 Between67% Data is divided into pieces; the
for 3 disks to  parity of these pieces is calcu-
94% for 16 lated; and the pieces and parity
disks are written to separate disks in
parallel. The parity is written to a
different disk each time.
RAID 0+1 4.5 5 50% RAID 0+1 is a RAID 1 consisting
of RAID 0 members.
RAID 3+0 4 4 Between67% RAID 3+0 is a RAID 0 consisting
for 6 disks to  of RAID 3 members.
88% for 16
disks
RAID 5+0 4 4.5 Between67% RAID 5+0 is a RAID 0 consisting
for 6 disksto  of RAID 5 members.
88% for 16
disks

aivy Buipueisiepun — MaIAIBAQ L
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System Requirements

Ensure that the following requirements are met before installing the disk array system.

Operating Environment

* 15 cm (6 inches) of space around the disk array system for proper ventilation
ambient temperature of 5°C to 40°C (40°F to 104°F). 20°C to 25°C (68°F to 77°F) is

UT100 Terminal Settings

recommended

ambient non-condensing relative humidity of 10% to 85%

dust, smoke, and oil free environment

no large magnetic fields, such as those generated by a high voltage power cables and

motors, etc.

keep away from direct sunlight

a flat, stable surface capable of supporting the disk array system plus the weight of your

chosen disks

Refer to the following table for a summary of VT100 terminal settings required to communicate
with the disk array system via the RS-232 interface. Refer to your system manual for instructions

on setting up the VT100 terminal settings.

Item Required Setting
Connection Serial Port (COM1 or COM2)
Protocol RS232 (Asynchronous)
Cabling Null Modem cable

Baud Rate 115, 200
Data Bits 8
Stop Bit 1
Parity None
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The disk array system has either dual SCSI interfaces or dual fibre channel interfaces. Refer to
the following sections to understand host interface system requirements.

The PA-4800 has dual Ultral60 SCSI interfaces that are compatible with previous SCSI stan-
dards. Refer to the following table to understand SCSI bus requirements.

Note

%/ Subtract the internal cable length (60 cm) from the maximum SCSI bus
length to calculate the maximum external SCSI cable length.

Maximum Data Rate

SCSI SCSI Bus Length in Megabytes Maximum .
Standard . Number of Devices
in Meters per Second
Ultra160 12 160 15
Ultra2 12 80 15
Ultra Wide 1.5 40 7
Fast Wide 3 20 15
Ultra 1.5 20 7

Fibre Channel Interface

The PA-4811 has dual 2Gb fibre channel interfaces with SFP connectors for linkage to a fibre
channel switch or host computer interface card. With the correct SFP transceiver and optical
cable, the following transmission distances can be achieved.

Component Optical
SFP Transceiver LC Optical
Cable Short Wave Long Wave
Maximum Cable Length 50m 10 Km

Supply the number of ATA disks needed for your application. Refer to “Understanding RAID”
on page 3 to determine the number of disks needed.

sjuswalinbay wWasAg — MalAIBAQ L
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Contact your supplier if any of the following items are missing or damaged.

Caution
A The disk array system is heavy. Be careful when lifting and moving it.

Bupoedun — maIAIBAQ L

S~

*Active Terminator
(PA-4800 Only)

SRY,

Disk Tray Keys

Global-Eyes Installation CD-ROM

User Manual

*Note
%/ Only the PA-4800 comes with Ultra160 SCSI cables and a terminator.

10
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10 11 12 13

9 O O|o 14
& o 15
O O o 16
1 Ve oo =S 6
2 o . @ oo . o)
2 AmTE ARE ; 7
3 e e || @ ARE ] @ 8
o | o o
45
No. Name Description
1-8 Disk trays 1to 8 Removable hot swap disk trays.
Displays warning, operating, and configuration
9 LCD panel information.
10 Down function button Moves down in the LCD menus.
1" Up function button Moves up in the LCD menus.
12 Escape function button Returns to the previous LCD menu without making
changes.
13 Enter function button Selects a menu item or confirms a choice or entry.
14 Power-on indicator (green) Indicates the disk array system power is on.

15 Power supply fail indicator (red) Indicates a failed power supply.

Indicates data transfer between the disk array sys-

16 Host computer access indicator tem and the host computer.

11
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Disk Tray

1 1

Left Right
— 10 —
®
.t & —
| . —_—
Front
2 i ot— 4
o— 5
I
3
No. Name Description
1 Disk mounting holes Allows the disk be mounted on the disk tray with the
9 screws included with the disk.
2 Trav lock Prevents unauthorized removal of a disk tray. Opened
y with the included disk tray lock key.
3 Tray handle Releases the disk tray.

Indicates normal operation of the disk when green, or

4 Power/Error indicator LED an error or failure of the disk when red.

5 Access indicator LED Indicates that the disk is being accessed when orange.

12
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The LCD panel shows an overview of disk array system status. Configuration changes made
through RS-232, host, or Ethernet interfaces are also shown on the LCD panel.

The following table explains the meaning of the symbols that appear on the LCD panel.

Symbol Meaning

R The disk has an error or a fault.

| The disk is being identified by the disk array system.

S The disk is spare. This disk can be used as a hot spare or to expand a
disk group.

There is no disk installed in this disk tray.

The disk has too many bad sectors. This is a warning.

The disk is being added to a disk group during on-line expansion.

- >| S| X

The disk is part of a JBOD.

—

The disk is a member of RAID group 1.

The disk is a member of RAID group 2.

The disk is a member of RAID group 3.

Al WO DN

The disk is a member of RAID group 4.

The following examples describe LCD status display information.
Example 1

* Disks 1 to 2 are members of RAID group 1.
* Disks 3 to 6 are members of RAID group 2.
1122228X » Disk 7 is spare.

 Disk 8 is not installed.

Example 2

» The configuration of RAID group 1 is shown.
* RAID group 1 is configured at RAID level 5.
» Disks 1 to 8 are RAID group 1 members.

RAID1 RS5
12345678

13
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9 10 1" — 12 — 13
No. Name Description

1 Ethernet Port Used for browser-based configuration.
2 Host Port 1 Connects to the host server.

(Primary SCSI channel)
3 Main Power Switch Turns the main power on or off.
4 Hot Swap Power Supply Release Allows the power supplies to be removed.
5 AC Power In Connects to a 110-240 VAC power source.
6 Power Supply On Indicator Indicates normal operation of the power supply

when green, or standby when red.

7 Power Supply Handle Allows the power supply to be pulled out.
8 Power Supply 1 Removable redundant power supply 1.
9 Fan 1 Fan 1
10 Fan2 Fan 2
1" RS-232 Port Connects to a VT100 terminal or equivalent.
12 Host Port 2 Connects to the host server.

(Secondary SCSI channel)
13 Power Supply 2 Removable redundant power supply 2.

14
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PR-4811
4
1 2 3,5 6 7
SRR e e
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8 9 10 1 12 13
No. Name Description
1 Ethernet Port Used for browser-based configuration.
2 Main Power Switch Turns the main power on or off.
3 Hot Swap Power Supply Release Allows the power supplies to be removed.
4 AC Power In Connects to a 110-240 VAC power source.
5 Power Supply On Indicator Indicates normal operation of the power supply
when green, or standby when red.
6 Power Supply Handle Allows the power supply to be pulled out.
7 Power Supply 1 Removable redundant power supply 1.
8 Fan 1 Fan 1
9 Fan 2 Fan 2
10 RS-232 Port Connects to a VT100 terminal or equivalent.
11 Host Port 1 Connects to the host server.
(Primary Fibre channel)
12 Host Port 2 Connects to the host server.
(Secondary Fibre channel)
13 Power Supply 2 Removable redundant power supply 2.

15
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2 Getting Started

After completing the hardware installation, the disk array system must be configured before it is
ready to use. This is accomplished with any of the following user interfaces.

* Front panel function keys and the LCD display.

* VT100 terminal (or equivalent) connected through the RS-232 port.

* Global-Eyes Windows software connected through the host interface. Refer to the Global-
Eyes Installation CD-ROM for details.

» Web browser based Global-Net software connected through the Ethernet interface. Refer
to the Global-Eyes Installation CD-ROM for details.

Note

The front panel and a VT100 terminal cannot be used at the same
time.

This chapter describes how to set up the disk array system for the first time using the front panel.

The setup program is a menu-driven utility that enables you to make changes to the configuration
and tailor the disk array system to meet your individual needs.

The setup program is a ROM-based configuration utility that displays the disk array system sta-
tus and allows you to set operating parameters. The parameters are stored in non-volatile battery
backed-up CMOS RAM that saves the information even when the power is off.
Using the simple user interface, the following items can be easily configured:

* RAID level

* Hot spare disk

* Host interface ID

» Password (for protection from unauthorized use)

17
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This section describes how to install disks in the disk array system. Read “Understanding RAID”
on page 3 to decide how many disks are required.

1 Unlock the disk tray with an included disk tray key.

18
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Insert the disk tray connectors into the disk then insert the disk into the disk tray.

19
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8 Lock the disk tray with the key.

9 Repeat steps 1 to 8 until all of the required disks have been installed.

After the required number of disks have been installed, external connections to the disk array
system must be made. This section describes how to make all of the necessary connections.

20
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The disk array system has either dual SCSI interfaces or dual fibre channel interfaces. Refer to
the following sections to make host interface connections.

Small Computer Systems Interface
The PA-4800 has dual Ultral60 SCSI interfaces. Follow these instructions to make connections.

1 Connect the active SCSI terminator (A) to the bottom connector of the PA-4800 host
port 1 (primary SCSI channel) at the rear of the disk array system.

2 Connect the Ultra 160 SCSI cable (B) to the top connector of the PA-4800 host port 1
(primary SCSI channel) at the rear of the disk array system.

Fibre Channel Interface
The PA-4811 has dual 2Gb fibre channel interfaces. Each interface can be used with optical or cop-
per transceivers and cables. Follow these instructions to make optical connections.

1 Insert the LC Optical SFP transceiver (A) in to the PA-4811 host port 1 (primary fibre
channel) at the rear of the disk array system.

2 Connect the optical cable (B) to the LC Optical SFP transceiver (A).

21
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Connecting and Turning on the Power

1 Connect a power cable (A) to a power supply connector at the rear of the unit.
The power supply on indicator LED glows red.

2 Connect the second power cable to the remaining power supply connector at the rear of
the unit. The power supply on indicator LED glows red when the power supply is con-
nected.

Note

The system is equipped with auto switching power supplies that
can run on 100 to 240 VAC.

3 Press the disk array system main power switch (B) to the ON position. All power supply
on indicator LEDs glow green and the disk array system automatically begins the self-
test sequence.

22
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The disk array system can be configured using the front panel, RS-232, host, or Ethernet inter-
faces. This section describes how to use the front panel to quickly establish a RAID group that
uses all disks.

Front Panel Function Buttons

The disk array system can be configured with the four function buttons on the front panel.
1 2 3 4

O O o

©)

O O o

o @ J D 225 @ o)
@ - @
® @ -@ [E) Rl
No. Name Description

1 Down function button Moves down in the LCD menus

2 Up function button Moves up in the LCD menus

3 Escape function button Returns_to previous LCD menu with-

out making changes
4 Enter function button Selects a menu item or confirms a

choice or entry

Sometimes you will be prompted to enter information such as a password or disk capacity. Use
the Up 4 and Down ¥ function buttons to scroll through the numbers, symbols, and characters
that appear on the LCD panel. Press Enter to select the character and move to the next position.
Press Es ¢ to delete the current character and move to the previous position.

23
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Quick Setup Procedure

The front panel interface guides you through the creation of a RAID group by prompting for each
configuration parameter in sequence. Follow these instructions to establish a RAID group
quickly.

1 Switch on the disk array system. After the automatic power on self test, the disk array
setup utility configures all disks as one JBOD disk group by default.

JJJJgJgaddd

2 Press Enter to access the disk array setup utility. The Enter Password prompt appears
on the LCD panel.

Enter Passwd:

ONEm

3 Press 4 or ¥ to select each character. Press Enter to confirm the selected character, or
press ES C to go back to the previous character.

Note

The default password is 0000 (four zeros).

4 The Re-config RAID prompt appears. Press 4 to select YES, then press Enter to con-
firm the selection.

Re-config RAID
YES

24



Premium PA-4800 & PA-4811 ATA Disk Array Systems

5 The RAID Level prompt appears. Press 4 or ¥ to select RAID 0, 1, 3, 5, 0+1, 3+0, 5+0, or
NONE (JBOD), then press Enter to confirm the selected RAID level.

RAID Level
NONE

Caution
A All data will be lost when the RAID level is changed.

6 IfRAID 3 or5 is selected, the Hot Spare Disk prompt appears. Press 4 or ¥ to select YES
or NO, then press Enter to confirm the selection.

Hot Spare Disk
NO

7 Ifthe PA-4800 is being configured, then the Set SCSI ID prompt appears on the LCD
Panel. Press 4 or ¥ to select 0, 1, 2...14 to set the SCSI ID, then press Enter to confirm
the selected SCSI ID.

Set SCSI 1ID
0

Note
You must assign a different SCSI ID to each SCSI device on the
SCSI bus. The default SCSI ID is 0 (zero).

8 The Set Password prompt appears. Press 4 or ¥ to select each character, then press
Enter to confirm the selected character, or press ESC to go back to the previous char-
acter.

Set Password
ONEN

25
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9 The Save & Restart prompt appears. Press 4 to select YES, then press Enter to confirm
the selection. The disk array system restarts and the disk array setup utility configures all
disks according to your selections.

Save & Restart

NO

Caution

A Saving configuration changes causes the disk controller’s work-
ing parameters to change, which may result in unpredictable data
transfer if the change occurs during input/output operations. All
activity between the disk array system and the host(s) should be
stopped before saving configuration changes.

10 After the disk array system restarts, /nit RAID1 DONE appears on the LCD Panel. The
disk group is now ready to use.

INIT OK !
InitRAID1 DONE

Notes
* Disks inserted after the disk group is built will automatically
be used as spares for disk group expansion or as potential
hot spares for RAID 3 or 5.

If the disk array already has a RAID level setting and you
want to change to a different RAID level, you must first set
the RAID level to “NONE” and complete the setup proce-
dure again to establish the new RAID level.

If the total capacity of the installed disks exceeds 2 TB (ter-
abytes), the disk array will automatically partition the slice
capacity and assign LUNSs. After the system is restarted, it
will appear on the host with 2 LUNs (default LUN 0 =2 TB,
the remaining capacity is assigned to LUN 1). Refer to
“Slice and LUN Mapping” on page 51 for information on
modifying the capacities.

The disk array system emits a loud beeping sound when an error or failure occurs. This alert can
be turned off by simultaneously pressing both the Up 4 and Down ¥ buttons twice.

26



After completing the hardware installation, the disk array system must be configured before it is
ready to use. This is accomplished with any of the following user interfaces.

* Front panel function keys and the LCD display.
* VT100 terminal (or equivalent) connected through the RS-232 port.

* Global-Eyes Windows software connected through the host interface. Refer to the Global-
Eyes Installation CD-ROM for details.

» Web browser based Global-Net software connected through the Ethernet interface. Refer
to the Global-Eyes Installation CD-ROM for details.

Note

%/ The front panel and a VT100 terminal can not be used at the same
time.

This chapter describes how to set up the disk array system for the first time using a VT100 termi-
nal interface.

Basic configuration procedures are used to set up the disk array system for the first time. Basic
configuration consists of setting up a single RAID group that uses all installed disks. Read this
chapter to set RAID level, Hot spare disk, Host interface ID; expand an existing RAID group; or
set a disk array system password.

Gonnecting the RS-232 Gabhle

Connect the supplied RS-232 cable (A) to the RS-232 port at the rear of the unit.

27
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Setting up the Terminal

This section describes how to use the HyperTerminal utility to set up the disk array system disk
array.

Note

%/ Before continuing, make sure your computer is properly connected to the
disk array system with the included RS-232 cable as described in “Con-
necting the RS-232 Cable” on page 27.

The disk array setup utility is accessed through a standard VT100 session. The following section
describes how to configure the HyperTerminal Windows utility as a VT100 terminal. Once the
configuration is saved, the disk array setup utility can be easily started in future.

Setting up HyperTerminal in Windows 2000

The instructions that follow describe how to set up a VT100 terminal session using the Hyper-
Terminal terminal emulation utility included with Windows 2000.

Note

%/ HyperTerminal is a VT100 terminal emulation program that is installed
with most Windows XP/ME/2000/98 installations. If the program has not
been installed on your computer, refer to Windows help.

1 Click Start, Programs, Accessories, Communications, and click HyperTerminal to
start the terminal emulation program.

2 The Location Information window appears. Because HyperTerminal communicates with
the disk array system directly through an RS-232 cable, this information is not neces-
sary. Click Cancel.

Location Information ' 21x|

Befare you can make any phone or modem connections,
Windows needs the following information about your current
lozation.

WWhat country/region are yau in not'?

What area code [or city code] are wou in now?

—

If pou dial a number bo acceszs an outzide line, what iz it?

—

The phone syzten at thiz location uzes:

* Taone dialing = Pulze dialing

ak. | CancelL\{J

28
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3 The Confirm Cancel dialog box appears. Click Yes.

Confirm Cancel =]

providing this information, this program may not function correctly when dialing. In addition, some applications
respand to your canceling this dialog box by immediately re-pasting it.
Are vou sure vou wank to cancel?

& Wwindows needs telephone information about the location From which vou will be dialing. IF you cancel withaut

Vesg Mo I
b

4 Click OK when the HyperTerminal information dialog box shown below appears.

HyperTerminal E x|

@ Befare HyperTerminal can dial or make connections, wou musk provide information abaout your location,

5 The Connection Description dialog box appears. Enter a suitable name, such as “Disk
Array”, in the Name field, then click OK. This is the name which the configuration will
be saved as.

Connection Description ﬂﬂ

' Mew Connection
Enter a name and chooge an icon for the connection;

I amne:
IDisk Array

|zam:

29
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6 Select the COM port that the disk array system is connected to in the Connect using list,
then click OK.

Conneckt To : ilil

Enter detailz far the phone number that yow wank to dial;

Cauntr/regian: I j

Area code: I

Fhone number: I

Connect using:
EIKh I Cancel |

[euiwta| ayi dn Bumesg — uoneinbiuo) oiseq s

Note

Refer to your computer’s documentation for information on the
COM port assigned to your computer’s serial port. If you are
unsure of the COM port, try COM1 and follow the rest of this pro-
cedure. If the connection is not made successfully, return to this
step and try a different COM port.

X
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Premium PA-4800 & PA-4811 ATA Disk Array Systems

7 Select 115200 in the Bits per second list, 8 in the Data bits list, None in the Parity list, 1
in the Stop bits list, and None in the Flow control list. Then click OK.

Fart Setlings |

Bits per zecond: I'I'IEEEIEI j

[rata bitz: IB j

Parity: IN.:.ne :]

Stop bits: |1 j

Flow control: |[REGE -

Restore Defaulk: |

I:IKLh I Cancel | b 1 |

8 Click File and select Properties to open the Disk Array Properties dialog box.

“g Disk Array - HyperTerminal
File Edit Wiew Call Transfer Help

Mew Connection
CIpen...

Save
Save As..,

Page Setup...
Prink...

Exit " Ale+F4

31
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9 Click the Settings tab, select VT100 from the Emulation drop-down list, then click OK.

Disk Array Properties ' 2| x|

Connect To  Settings

— Function, amow, and ctil keys act az

% Teminal keys i Wwindows keys

— Backspace key zends
 Cul+H  Del & Cul+H,Space, Ciil+H

E rmuilation:

Auto detect j Terminal Setup... |
Auto detect -
kiritel

TTY

Yigwdata :’

WT100J — ] .
YTE2 w |0 or dizconnecting

Input Translatior... | ASCI Setup... |

10 Click File and select Save.

#g Disk Array - HyperTerminal
File Edit View Call Transfer Help

Mew Connection
Cpen, ..

ETe——

Page Setup...
Print...

Properties

Exit Alt+F4
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11 Click File, Exit.

g Disk Array - HyperTerminal
File Edit Wiew Call Tramsfer Help

Mew Conneckion
open...

Save

Save As...

Page Setup...
Prink. ..

Properties

12 Click Yes in the HyperTerminal disconnection dialog box to close the connection and
exit the HyperTerminal program.

HyperTerminal |
‘ol are currently connecked,
Are wol sure yol wank to disconnect now?
Yes Mo |
b
Note

%/ It is not necessary to configure HyperTerminal again once the
configuration has been saved. The saved configuration is avail-
able in Start, Programs, Accessories, Communications, Hyper-
Terminal.

33
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Follow these instructions to begin using the disk array setup utility through a HyperTerminal

VT100 session.

1 Setupa VT100 terminal emulation session as described in “Setting up HyperTerminal
in Windows 2000” on page 28.

2 Click Start, Programs, Accessories, Communications, HyperTerminal, and click

Disk Array (or the name you assigned to the configuration) to start a VT100 session.

3 Click Cancel when the Local Information dialog box appears.

Location Information

2=

Before pou can make any phone or modem connections,
"Windows needs the following information about your current
[ozation.

Yhat country/region are pou in now’?

What area code [or city code] are pou in now?

—

If wour dial & number o access an outzide line, what iz it?

—

The phone suztemn at this location uzes:
f+ Taone dialing " Pulze dialing

] l Eancelwl

4 Click Yes when the Confirm Cancel dialog box appears.

Confirm Cancel

Windows needs telephone information about the location from which you will be dialing. IF you cancel without
prowiding this information, this program may naot Function correctly when dialing. In addition, some applications
respond to your canceling this dialog box by immediately re-posting it,
Are you sure vou wank ba cancel?

"r'es'\rl Mo I
by

5 Click OK to exit the HyperTerminal information dialog box.

HyperTerminal

-
@ Before Hyper Terminal can dial or make connections, wou must provide information aboot your location,

34
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6 Press <CTRL>+<D> to display the disk array setup utility main screen.

“g Disk Array - HyperTerminal =101
File Edit View Call Transfer Help
D= |8 0|5
=l
Honitor Utility v1.02a
LCD QUTPUT =
JJ s Testing disk connection 3 2 0K.
MENU Testing disk connection 5 1 OK.
Testing disk connection 6 8 OK.

Use LBA Mode
8 not installed
71 not installed
4 not installed
6 not installed
5 not installed
DISK: #2 hxhr&%ﬁH
{C.,H S M) = (119150, 16, 63, 16)
DMA Hode = 0x85 5
DISK: #1 Maxtor 4WO6BHA
{C.,H S M) = (119150, 16, 63, 16)
DHA Mode = 0x85 5
DISK: #3 Haxtor 4WO60O
{C.H 5 M) = (119150, 16 63, 16)
DMA Hode = 0x85 5
Jbod ON
Hot-Plug function ready.

=

=

»

=
EEwEmmE
BT,

o R O T i o i —————

Move Cursor:AZ5K, Tab:Switch to Menu Area :J
=
(Connected 0:44:00 [vT100 [1i5z008-N-1 [SCROLL [CAPS [NUM  [Capture  [Print echo P

7 Press <Tab> to switch to the menu area. The MENU heading on the left of the disk array
setup utility main screen is highlighted.

8 Press <Enter>. The Password prompt appears.

9 Type the password and press <Enter>. The main menu appears.

g Disk Array - HyperTerminal

File Edit Wiew Call Transfer Help

Monitor

LCD
JJJrmrnx

Note

%/ The default password is 0000 (four zeros). Refer to “Setting the
Password” on page 43 for information on changing the password.

35
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Premium PA-4800 & PA-4811 ATA Disk Array Systems

Using the Basic UT100 Menus

The disk array setup utility is built-in to the disk array system. Follow these instructions to begin
using the basic menus of the disk array setup utility, or refer to the remainder of this chapter for
detailed instructions.

1
2

w

Start your VT100 terminal interface.

Press <CTRL>+<D> to display the disk array setup utility. The disk array setup utility
starts with the output area active.

Press <Tab> to highlight the menu area.

Press <Enter>, type a password (default 0000, four zeros), then press <Enter>. The main
menu is displayed.

Press the up or down arrow keys to highlight a menu item, then press <Enter> to select it.
Press the <Escape> key to exit a menu item.

Notes
» To set a RAID level, set Re-config RAID to yes, set the
RAID level, then save and restart.

* To change RAID levels, set the RAID level to NONE
(JBOD), then set the new level. Note that all data will be
lost when RAID levels are changed.

» Spare disks are automatically used as hot spares.
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PA-4800 Menus

Refer to this diagram for the PA-4800 basic configuration menus.

PA-4811 Menus

Refer to this diagram for the PA-4811 basic configuration menus.
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The disk array system is easily configured as a single RAID group that uses all installed disks.
This section describes how to assign a RAID level to a single disk group, how to expand the disk
group, and how to set the disk group SCSI ID. The section assumes use of a VT100 terminal to
control the built-in disk array setup utility.

Setting the RAID Level

Follow these instructions to create a single disk group that uses all available disks.

1 Start the disk array setup utility as described on page 34.
2 Use the cursor keys to select Re-config RAID in the main menu, then select YES.

“ & Disk Array - HyperTerminal 1ol x|
File Edit Wiew Call Transfer Help —I—’

Monitor Utility vl.02a
LCD OUTPUT -~

JJJsimnnx Testing disk connection 3 2 OK.

——————————————— MEWU) —-—-——-——--—-—————|Testing disk connection 5 1 OK.

+——Main Menu——+ Testing disk connection 6 8 0K

|Re-config RAID} Use LBA Hode

|RA+-Re-config RAID-+ DISK: 8 not installed
ol HO [ DISK: 7 not installed
el YES 1 DISK: 4 not installed
6 not installed

H

15

1Se DISK:

Egave & Restart] DISK: 5 not installed
1

iU

A

I
[

o
n-Line Expand] DISK: #2 Maxtor 4WB6OHA
pdata ROM | {C.H,S,H) = (119150, 16, 63, 16)
dvance Setup | DHMA Mode = Bx85 5
A + DISK: #1 Maxtor 44O60H4
{C.H,5,H) = (119150, 16, 63, 16)
DMA Mode = Bx85 5
DISK: #3 Maxtor 4WO60HA
{C.H,S,H) = (119150, 16, 63, 16)
DMA Mode = Bx85 5
Jbod ON
Hot-Plug function readwy.

e O O i i i i R ————

A7 :Hove Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area

Connected 0:45:47 [WTi00 [tiszone-n-1 [SCROW [CAPS MM [Captre  [Print echa

N
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3 Select RAID Level. The RAID Level menu appears.
4 Sclect the RAID level required: 0, 1, 3, 5, 0+1, 3+0, 5+0, or NONE (JBOD).

“& Disk Array - HyperTerminal =g x|
File Edit Wiew Call Transfer Help
D|=| =13| s
=
Monitor Utility vl.02a
LCD QUTPUT === !
Jd o Testing disk connection 3 2 0K |
MENU Testing disk connection 5 1 0K |
+——Main Menu-—— Testing disk connection 6 8 OK |
{Re-config RAID| Use LBA Hode
{RAID Level | DISK: # 8 not installed ! |
{Ho+-RAID Level-+ DISK: # 7 not installed ! |
ISe. 0 i DISK: # & not installed ! |
1Sel 1 i DISK: # 6 not installed ! i
1Sal 3 | DISK: # t installed ! #
10n} 5 i DISK: #2 Maxtor 4H060H #
{Up| 0+1 | (C.H.S, M} = (119150, 16, 63, 16) #
1Ad] 30 | DMA Mode = Bx85 5 3
+—1 o+ i DISK: #1 Maxtor 4HOGOH4 #
i NONE | (C.H.S, M)} = (119150, 16, 63, 16) #
e - DMA Mode = Bx85 5 [
DISK: #3 Maxtor 4HOGOH4 #
(C.H.S M} = (119150, 16, 63, 16) #
DMA Mode = Bx85 5 [
Jbod ON #
Hot-Plug function ready. B
A7 :Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Qutput Area :J
(Connected 0:47:24 [vT100 [115200 80-1  [SCROLL  [CAPS [NUM  [Capfure  [Prink echa i

5 Select Save & Restart, then select YES. The disk array restarts and builds the disk group.
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¢ g Disk Array - HyperTerminal ===
File Edit Wew Call Transfer Help
0| =8| =ols|
=l
Monitor Utility vl.B2a
LCD OUTPUT ———————————— i
JJJmmxrnx Testing disk connection 3 2 0K |
MENU Testing disk connection 5 1 0K |
+—-Main Menu——- Testing disk connection 6 8 0K |
|Re-config RAID| Use LBA Hode |
1RAID Lewel | DISK: # 8 not installed ! |
IHot Spare Disk} DISk: # 7 not installed ! |
1Set SCST ID | DISK: # & not installed ! |
18et Password | DISK: # 6 not installed ! |
|Save & Restart] DISK: # 5 not installed ! #
{0n+-Save & Restart + DISK: #2 Maxtor 4WO6OHA #
{Up| NO i {C,H S, M) = (119158, 16, 63, 16) #
{Ad| YES i DHA Hode = Bx85 5 #
DISK: #1 Maxtor 4WO6OHA #
{C,H,S,H) = (119150, 16, 63, 16) #
DHA Mode = @x85 5 #
DISK: #3 Maxtor 4WOGOHA4 #
{C,H,S,H) = (119150, 16, 63, 16) #
DMA Mode = Bx85 5 #
Jbod OH #
Hot-Plug function ready. #
A7 :Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
Connected 0:48:25 [vT100 [i1sz008-n-t  [SCROLL  [CAPS [NUM  [Capture  [Print echo P

The disk group is now ready to use with the default host interface ID (0). To change the host
interface 1D, refer to “Setting the Host Interface ID”” on page 41.

%/ Note

Any new disks inserted after the disk group is built will automatically be
used as spares for disk group expansion or as potential hot spares for
RAID 3 or 5.
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Expanding a disk group increases the storage capacity of the group. An existing disk group can

be expanded by adding disks to it as described in the following steps.

1 Start the disk array setup utility as described on page 34.

2 Install the new disk(s) as described in “Installing Disks” on page 18. The new disk(s)
appears on the LCD panel and the disk array setup utility screen with the “S” symbol to

label it as a spare disk.

“#g Disk Array - HyperTerminal =10l x|
File Edit View Call Transfer Help
D|| =| 3] ol
A
Monitor Utility wl.02a
I . QUTPUT -
DIRK: # 5 not installed !
q M DPEK: # 7 not installed !
L L) TISK: # & not installed !
{Re-config RAID| DISK: # 6 not installed !
IRAID Level ! DISK: #1 Maxtor 4WO6DHA
.Hot Spare D15k| (C.H,S,M) = (119150, 16, 63, 16)
19et SCSI T | DMA Mode = 0x85 5
15et Password | DISK: #3 Maxtor &4WB6OHA4
|Save & Restart| (C.H,$,M) = (119150, 16, 63, 16)
10n-Line Expandl DMA Mode = B85 5 #
{Updata ROM | DISK: #2 Maxtor &4WB6OHA4 i
{Advance Setup | (C,H,S,M) = (119150, 16, 63, 16) #
A + DMA Mode = 0x85 5 #
Disk config info found. ]
Use NYRAM config info. B
RAID 1 Member: Disk(123) B
Hot-Plug function ready. "
DISK: #4 Maxtor 4WOGOHA i
(C.H.S M} = (119150, 16, 63, 16} H#
DMA Mode = Bx85 5 i
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Qutput Area :J
VA

[Connected 0:02:55 [WT1o0

1520081 [SCROL

CAPS MM Capture  [Print echo

3 Select On-Line Expand in the disk array setup utility main menu.
4 Sclect ENABLE. The disk group is expanded to 1nclude the spare disk(s).

#g Disk Array - HyperTerminal =10l x|
File Edit View Call Transfer Help
0| 58] Dls]
=}
Monitor Utility w1.82a
LCD QUTPUT -
111 Sxxsx DISK: # 5 not installed !
——————————————— HENU ———-—-~-—-——————|DISK: # 7 not installed !
+--Main Menu---+ DISK: # & not installed !
|Re-config RAID| DISK: # 6 not installed !
{RAID Level | DISK: #1 Maxtor 44HO60HA
{Hot Spare Disk| (C,H,§ M) = (119150, 16, 63, 16)
|Set SCST ID | DMA Mode = 0x85 5
1Set Password | DISK: #3 Maxtor 4WB60H4
|Save & Restart| (C.H.8 M) = (119158, 16, 63, 16)
10n-Line Expand| DMA Mode = 0185 5 #
{Up+-0On-Line Expand-+ DISK: #2 Maxtor 4WHO60HA #
{Ad} ENABLE i (C,H,§ M) = (1191508, 16, 63, 16) 3
DMA Mode = 0185 5 B
Disk config info found. #
Use MVRAM config info. i
RAID 1 Member: Disk(123) H
Hot-Plug function ready. #
DISK: #4 Maxtor 4WO60HA 3
(C,H,S. M) = (119150 16, 63, 16) H#
DMA Mode = 0x85 5 B
A7 :Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Qutput Area :J
(Connected 0:07:43 [vT100 [115200 80-1  [SCROLL  [CAPS [NUM  [Capfure  [Prink echa i
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Setting the Host Interface ID

The disk array system has either dual SCSI host interfaces or dual fibre channel host interfaces.

The PA-4800 default SCSI ID is 0 (zero). Change the default SCSI ID if there are other devices
on the SCSI bus with a SCSI ID of 0.

1 Start the disk array setup utility as described on page 34.
2 Select Set SCSI ID in the disk array setup utility main menu. The Set SCST ID menu

appears.
g Disk Array - HyperTerminal x =10l x|
File Edit Wew Call Transfer Help
0| =8| =0l
=]
Monitor Utility v1.02a
LCD QUTPUT -
1110 smnn DISK: # 8 not installed !
MENU DISK: # 7 not installed !
+—-Main Menu---+ DISK: # 6 not installed !
{Re+-Set SCSI ID-+ DISK: # 5 not installed !
{RA 0 1 DISK: #3 Maxtor AWOGOHA
iHo 1 (C,H,5,M) = (119150, 16, 63, 16)
15e 2 DMA Mode = Bx85 5
1Se 3 DISK: #1 Maxtor 4WOOOHL
15a A (C,H,$, M} = (119150, 16, 63, 16)
i0n ) DMA Mode = Bx85 5 #
iUp 6 DISK: #2 Maxtor AWOGOHA #
iAd 1 (C,H,5,M) = (119150, 16, 63, 16) #
+—— 8 DMA Mode = Bx85 5 #
9 DISK: #4 Maxtor 4WOOOHL #
10 (C,H,$, M} = (119150, 16, 63, 16) #
11 DMA Mode = 0x85 5 #
12 Disk config info found. #
13 Use NVYRAM config info. #

14 RAID 1 Member: Disk(1234) #
o + Hot-Plug function ready. #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area j
Connected 410455 w100 [1152008 M1  [SCROLL  [CAPS  [MOM  [Captore  [Printecho 4

3 Select0, 1, 2, 3... or 14 to set the SCSI ID number.

4 Seclect Save & Restart from the main menu, then select YES. The disk array system
restarts with the disk group on the primary SCSI channel set to the new SCSI ID.

Fibre Channel Interface Hard Loop ID

The PA-4811 default hard loop ID is 0 (zero). Change the default hard loop ID if there are other
devices with a hard loop ID of 0.

1 Start the disk array setup utility as described on page 34.

2 Select Hard Loop ID in the disk array setup utility main menu. The Hard Loop ID menu
appears.
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3 Select Enable Hard Loop ID, then select ENABLE.

g Disk Array - HyperTerminal : =10 x|
File Edit Yiew Cal Transfer Help
D|=| (3] @l
Please input key: * °..’}° -l
Honitor Utility v1.02a
LCD OUTPUT ——————————- i
1111xxxx Testing disk connection 6 8 OK. i
——————————————— HENU ---—-—-—-—-—-———{Use LBA Mode i
+—-Main Menu---+ DISK: # 6 not installed ! i
|Re-config RAID} DISK: # 5 not installed ! |
{RAID Level i DISK: # 8 not installed ! i
{Hot Spare Disk] DISK: # 7 not installed ! |
{Hard Loop ID | DISK: #1 Maxtor 4WO6OH4 i
{Se+——-Hard Loop ID---—-+ (C,H,S M) = (119150, 16, 63, 16) i
{SajEnable Hard Loop ID| DMA Mode = Ox85 5 #
{0n{Set+-Enable Hard Loop ID-+ DISK: #3 Maxtor 4WA6OHA #
{Up+——-| ENABLE 1 (C,H,S,M) = (119150, 16, 63, 16) #
{Advanc| DISABLE | DMA Mode = Bx85 5 #
DISK: #2 Maxtor 4WA60HL #
(C,H,S M) = (119158, 16, 63, 16) #
DMA Mode = Bx85 5 #
DISK: #4 Maxtor 4WO6OHA #
(C,H,S M) = (1191508, 16, 63, 16) #
DMA Mode = Bx85 5 #
RAID 1 Member: Disk(1234) #
Hot-Plug function ready. #
AZ:Hove Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area j
(Connected 0:16:20 [vT100 [tiszooen-1  [SCROLL [CAPS  [nom [Capture  [Print echo =
4 Sclect Set Hard Loop ID, then type a hard loop ID number of 0 to 125.
g Disk Array - HyperTerminal I [ ] 4
File Edit WYiew Call Transfer Help
0| =3 ol
RAZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area =]
Monitor Utility v1.02a
LCD QUTPUT —————————- i
111 1xxxx Testing disk connection 6 8 OK. i
——————————————— MENU ---—-—-—-—-—-———{Use LBA Mode i
+——Main Menu-—- DISK: # 6 not installed ! |
{Re—config RAID| DISK: # 5 not installed ! i
{RAID Lewvel | DISK: # 8 not installed ! |
{Hot Spare Disk] DISK: # 7 not installed ! i
{Hard Loop ID | DISK: #1 Maxtor 4WA6OHA i
|Se+—-Hard Loop ID-——-—+ (C,H,S,M) = (119150, 16, 63, 16) |
{SalEnable Hard Loop ID| DMA Mode = Bx85 5 #
10n{Set Hard Loop ID i DISK: #3 Maxtor 4WO6OH4 #
{Up+—+-Set Hard Loop ID+ (C,H,5 M) = (119150, 16, 63, 16) #
IRdval tHHiT L2300 DMA Mode = 0x85 5 #
DISK: #2 Maxtor 4WA60BHA #
(C.,H,S M) = (119158, 16, 63, 16) #
DMA Mode = 0x85 5 #
DISK: #4 Maxtor 4WA60HL #
(C,H,S M) = (119158, 16, 63, 16) #
DMA Mode = Bx85 5 #
RAID 1 Member: Disk(1234) #
Hot-Plug function ready. #
Please input keyw: ° *..°}° j
[Connected 0:20:09 [vT100 [t1sz008n-1 [SCROLL [CaPs oM [Capture  [Printecha 7

5 Seclect Save & Restart from the main menu, then select YES. The disk array restarts with
the disk group on the primary fibre channel host interface set to the new hard loop ID.
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For security purposes, it is important to change the disk array system setup utility password on a
regular basis. The default password is 0000 (four zeros).

1 Start the disk array setup utility as described on page 34.

2 Sclect Set Password from the main menu. The Set Password menu appears.

##Disk Array - HyperTerminal P ]3|
File Edit Wiew Call Transfer Help
D|ﬁv’| @lgl D|EF|
El
Monitor Utility vl.02a
LCD OUTPUT -
111 T DISK: # 8 not installed !
MENU DISK: # 7 not installed !
+——Main Menu——-+ DISK: # 6 not installed !
1Re—config RAID| DISK: # 5 not installed !
{RAID Level i DISK: #3 Maxtor 4WO6BH4
{Hot Spare Disk| (C.H,S,M) = (119150, 16, 63, 16)
1Set SCST ID i DMA Mode = Bx85 5
1Set Password | DISK: #1 Maxtor 4WBG6BHA
1$+———Set Password— {(C.H.S.M) = (119150, 16, 63, 16)
0 DHA Mode = Bx85 5 #
L DISK: #2 Maxtor 4WO6BH4 #
|Advance Setup | {(C.H,S,M) = (119150, 16, 63, 16) #
s + DMA Mode = Bx85 5 #
DISK: #4 Maxtor 4WOGBH4 #
{(C.H,S.M) = (119150, 16, 63, 16) #
DMA Mode = Bx85 5 4
Disk config info found. #
Use NYRAM config info. #
RAID 1 Member: Disk(1234) #
Hot-Plug function ready. #
Please input key: * °..’}’ j
Connecked 4:08:49 |\-'TIDD |115200 8-M-1 |SCROLL |CF\F‘S LM |Capture |Pr\nt echa 7

3 Enter a secure password, then press <Enter> to set the new password.

Notes

/ * Press the <ESC> key to exit the password menu without
changing the password.

» Record the new password in a secure place for future refer-
ence.

» Passwords must consist of four characters. The most
secure passwords consist of a mix of letters, numbers, and
characters.

4 Sclect Save & Restart, then select YES. The disk array restarts. The new password is now
required to gain access to the disk array setup utility.
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4 Advanced Gonfiguration

This chapter includes instructions for the following operations:
» creating multiple disk groups (page 48)
» creating slices and mapping LUNs (page 51)
* changing slice capacity (page 55)
+ expanding multiple disk groups (page 58)

The instructions given in the following sections assume use of a VT100 type terminal to access
the built-in disk array setup utility.

Using Advanced UT100 Menus

The disk array setup utility is built-in to the disk array system. Follow these instructions to begin
using the advanced menus of the disk array setup utility, or refer to the remainder of this chapter
for detailed instructions.

1 Start your VT100 terminal interface.

2 Press <CTRL>+<D> to display the disk array setup utility.
The disk array setup utility starts with the output area active.

3 Press <Tab> to highlight the menu area.

4 Press <Enter>, type the password (default 0000, four zeros), then press <Enter> again.
The main menu is displayed.

5 Press the up and down arrow keys to highlight a menu item, then press <Enter> to select
it.

6 Press the <Escape> key to exit a menu item.

Notes
* To set a RAID level, set Re-config RAID to YES, set the
RAID Level, set the Disk Number, and then save and
restart.

» To change the RAID level, set the RAID Level to NONE
(JBOD), then set the new level.

» Spare disks are automatically used as hot spares.
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PA-4800 Menus

Refer to this diagram for the PA-4800 advanced configuration menus.




Premium PA-4800 & PA-4811 ATA Disk Array Systems

PA-4811 Menus

Refer to this diagram for the PA-4811 advanced configuration menus.
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The disk array system can be configured with up to four independent disk groups. Different
RAID levels can be assigned to each disk group, which contain specified numbers of disks. In
addition, an existing disk group can be reconfigured with a new RAID level and number of disks.

This section describes how to create a new disk group, assign a RAID level to the group, and
how to set the number of disks belonging to the group.

Caution

A Backup your data before attempting to change the RAID setup from a
single RAID group to multiple RAID groups.

1 Start the disk array setup utility as described in “Starting the Disk Array Setup Utility”
on page 34.

2 Seclect Advance Setup.

3 Select RAID Group.

*g Disk Array - HyperTerminal ===
File Edit View Call Transfer Help
Dl =| 3| ol
|
Honitor Utility vl.02a
cD QUTPUT —————————————
11118585 {C.H,S,H) = (119150, 16, 63, 16)
——————————————— HMENU -=--———————————|DHA Mode = Bx85 5
+—Main Menu——+ RAID 1 Member: Disk({1234)
IRe-config RAID| Hot-Plug function ready.
IRAID Level | RAID 1 Initialize ...
{Hot Spare Disk| RAID 1 INIT OK !
[Set SCSI ID | DISK: #6 Maxtor 4WOGOHL
1Set Password | {(C,H,S M) = (119150, 16, 63, 16)
|Save & Restart] DMA Mode = Bx85 5
10n-Line Expand] DISK: #7 Maxtor 4WB6BHA
{Updata ROM | {C.H,S,H) = (119150, 16, 63, 16)
|Advance Setup | DMA Mode = Bx85 5

+——+-fAdvance Setup—+ DISK: # 5 not installed !
|Advance Info. DISK: #5 1s off-line!

1

1
IRAID Group | DISK: #5 Maxtor 4WOGOHL
18lice | {C,H,S H) = (119150, 16, 63, 16)
15CST Params | DMA Mode = Bx85 5
e - DISK: #8 Maxtor 4WO6OHL

(C.H,S.H) = (119158, 16, 63, 16)
DMA Mode = 0x85 5

A7 :Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area
Cannected §:07:24 [vT100 [tiszonen1 [CROLL [CAPS Juum [Capture  [Print echo
4 Select RAID 1, 2, 3, or 4 from the RAID Group menu.

S SEE A E AT I

B
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5 Select Reconfig RAID, then select YES.

g Disk Array - HyperTerminal =10l x|
File Edit View Call Transfer Help
D|=| 5|5 ol
2|
Monitor Utility vl.B2a
LCD QUTPUT -~
11118588 {C,H,S H) = (119158, 16, 63, 16)
NU DMA Mode = Bx85 5
+——Main Menu--——+ RAID 1 Member: Disk(1234)
{Re-config RAID| Hot-Plug function ready.
1RAID Level ! RAID 1 Initialize ...
{Hot Spare Disk] RAID 1 INIT OK !
1Set SCSI ID | DISK: #6 Maxtor 4WA6OH4
15et Password | {C,H,5,H) = (119150, 16, 63, 16)
1Save & Restart| DMA Mode = Bx85 5
{0n-Line Expand] DISK: #7 Maxtor 4WOOOH4
{Updata ROM | {C,H,S,H) = (119158, 16, 63, 16)
{Advance Setup | DMA Mode = Bx85 5
+——+—fdvance Setup—+ DISK: # 5 not installed ! #
{Advance +——--RAID 2-——-+ DISK: #5 is off-line! #
|RAI+-RAT}Reconfig RAID | DISK: #5 Maxtor 4WAG6OH4 #
1S1i {RAID{RAID +-Reconfig RAID-+ {C,H,5,H) = (119150, 16, 63, 16) #
1SCS{RALD|Disk | NO I 1DMA Mode = Bx85 5 #
+———{RAID{Hot S} YES 1 IDISK: #8 Maxtor 4WOOOH4 #
{RAID{On-Li+————————— + {C,H,S M) = (119150, 16, 63, 16) i
DMA Mode = Bx85 5 #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to OQutput Area j
Connected 5:08:16 [vT100 [l1sz008n-1 [SCROLL [CAPS UM [Capture  [Printecho >
6 Select RAID Level. The RAID Level menu appears.
7 Select0, 1, 3, 5, 0+1, 3+0, 5+0, or NONE (JBOD).
g Disk Array - HyperTerminal =10l x|
File Edit View Call Transfer Help
|| 5|5 ol
I=]|
Monitor Utility vl.82a
LCD QUTPUT
11118585 {C.,H,S H) = (119150, 16, 63, 16)
NU DMA Mode = Bx85 5
+——Main Menu--——+ RAID 1 Member: Disk(1234)
|Re-config RAID| Hot-Plug function ready.
{RATD Level ! RAID 1 Initialize ...
{Hot Spare Disk| RAID 1 INIT OK !
1Set SCSI ID | DISK: #6 Mawxtor &WO6OHA
1Set Password | {C,H,S,H) = (119150, 16, 63, 16)
15ave & Restart] DMA Mode = Bx85 5
|0n-Line Expand] DISK: #7 Maxtor &4WOGOHL
{Updata ROM I +-RAID Level-+ {C,H,S H) = (119150, 16, 63, 16)
|Advance Setup | | [} | DMA Mode = Bx85 5
+——+-Advance Setup] 1 | DISK: # 5 not installed ! #
|Advance +———R| 3 | DISK: #5 is off-line! #
{RAT+-RAT | Recon| 5 ! DISK: #5 Maxtor &WO6OHA #
1S1i|RAIDIRAID | 0+1 | {C.H.S,H) = (119150, 16, 63, 16) #
{SCSIRATD | Disk | 30 ! DMA Mode = Bx85 5 #
+———|RAID{Hot S} o+0 | DISK: #8 Maxtor 4WOGOHL #
{RAID | On-L1} NONE i {C,H,S H) = (119150, 16, 63, 16) #
DMA Mode = Bx85 5 #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area j
£

Cornected §:09:05 [vT100 115200 801

CAPS  [NUM  |Capture  [Prink echo

[5eRaLL
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8 Select Disk Number, then select the number of disks for the new disk group.

#gDisk Array - HyperTerminal I (= |
File Edt Yiew Call Transfer Help
D= =8| ols|
E
Monitor Utility v1.02a
LCD QUTPUT -
11118588 (C,H,$, M)} = (119150, 16, 63, 16)
——————————————————————————————— DMA Mode = Bx85 5
+—-Main Menu———+ RAID 1 Member: Disk(1234)
{Re-config RAID| Hot-Plug function ready.
1RAID Level ! RAID 1 Initialize
{Hot Spare Disk] RAID 1 INIT Ok !
1Set SCSI ID | DISK: #6 Hasxtor AWAGBHA
1Set Password | (C,H,5,M) = (119150, 16, 63, 16)
1Save & Restart| DHA Mode = Bx85 5
{0n-Line Expand] DISK: #7 Maxtor 4WOOOHL
{Updata ROM ! (C,H,$, M} = (119150, 16, 63, 16)
{Advance Setup | DMA Mode = Bx85 5
+——+—fldvance Setup—+ DISK: # 5 not installed ! #
{Advance +——--RAID 2-—-+ DISK: #5 is off-line! #
IRHI+—RHIIReconfig RAID | DISK: #5 Maxtor AWOGOHA #
151i {RAID{RAID Level i (C,H,5,M) = (119150, 16, 63, 16) #
{SCS{RAID|Disk +-Disk Mumber-+ DMA Mode = Bx85 5 #
+———'RHID Hot §i| A i DISK: #8 Maxtor 4WOOOHL #
'RHID'Un Li} 3 i (C,H,$, M} = (119150, 16, 63, 16) #
DMA Mode = Bx85 5 #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area j
[Connected 8:09:53 [vT100 [liszooe-n-1 [SCROLL [CAPS oM [Capture  [Printecho .

9 Select Hot Spare, then select Yes to set one disk as a hot spare.

%/

Note

At least one disk must be marked as spare for the hot spare set-
ting to be useful.

10 Press <Escape> until the main menu appears.
11 Select Save & Restart, then select YES. The disk array restarts and builds the disk group

A

Caution

» Saving configuration changes causes the disk controller’s
working parameters to change, which may result in unpre-

dictable data transfer if the change occurs during input/out-
put operations. All activity between the disk array and the
host(s) should be stopped before saving configuration
changes.

+ All data will be lost when the RAID level is changed.

12 Repeat steps 1 to 11 for each disk group to be added.
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Slice and LUN Mapping

Each disk group can be divided into eight independent slices. Each slice can be assigned to a
Logical Unit Number (LUN) on a primary or secondary host interface ID.

Example 1: Single Host, Single RAID.

%/ * LUN 0 maps to RAID 1, Slice 0.

* LUN 1 maps to RAID 1, Slice 1.

Example 2: Single Host, Multiple RAID.
* LUN 0 maps to RAID 1, Slice 0.
* LUN 1 maps to RAID 2, Slice 1.

Example 3: Dual Hosts, Single RAID.

* LUN 1 on the primary host interface maps to RAID 1, Slice 0,
* LUN 0 on the secondary host interface maps to RAID 1, Slice 0

This section describes how to divide a disk group into slices, and how to assign each slice to a
primary or secondary host interface ID, and LUN.

1 Start the disk array setup utility as described on page 34.
2 Seclect Advance Setup. The Advance Setup menu appears.

# Disk Array - HyperTerminal = I (= |
File Edit Wew Call Transfer Help
==
E|
Honitor Utility v1.02a
LCD ouUTPUT
11112228 DHA Mode = Bx85 5
MENU DISK: #3 Maxtor &WO6OHA
+——Main Menu——+ (C.H S M) = (119158, 16, 63, 16)
IRe-config RAID| DHMA Mode = Bx85 5
{RAID Level | DISK: #7 Haxtor &HO6OHL
{Hot Spare Disk] (C.H,§ M) = (1191568, 16, 63, 16)

DHA Mode = 885 5
DISK: #6 Haxtor &WO6OHA
(C.H S M) = (119158, 16, 63, 16)
DHA Mode = Bx85 5
DISK: #4 Maxtor 4HOGOHA
(C.H,§ M) = (1191568, 16, 63, 16)

[Set SCSI ID
Set Password
Save & Restart
On-Line Expand
Updata ROM
|Advance Setup

+——+—fAdvance Setup—+ DMA Mode = Bx85 5
|Advance Info. | Disk config info found.
|RAID Group | Use NVYRAM config info.
151lice # Disk config info found.

I

185CSI Params Use NVYRAM config info.
RAID 1 Member: Disk(1234)
RAID 2 Member: Disk(567)

Hot-Plug function ready.

e e e e

A7 :Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area

» [E

; e
Connected 9:31:15 |VTIDD |1152DDE-N-1 |SCROLL CAPS  NUM |Capture  [Print echo
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3 Select Slice then select the RAID group (RAID 1, 2, 3, or 4) to be partitioned.

Connected ::32:10 [vT100 1

15200 8-M-1 |SCROLL

CAPS  NUM |Capture  |Prink echo

& Disk Array - HyperTerminal =3l x|
File Edit View Cal Transfer Help
===
-l
Monitor Utility vl.02a
LCD QUTPUT -
11112228 DMA Mode = Bx85 5
——————————————— HENU ——=-——-————————|DISK: #8 Haxtor AWOG6OHA
+—-Main Menu--—+ (C,H,5,M) = (119150, 16, 63, 16)
1Re-config RAID DA Mode = Bu85 5
{RAID Level DISK: #7 Maxtor 4WOOOHL
{Hot Spare Disk (C,H,$, M} = (119150, 16, 63, 16)
1Set SCSI ID DMA Mode = Bx85 5
1Set Password DISK: #6 Maxtor AWOGBHA
{Save & Restart (C,H,5,M) = (119150, 16, 63, 16)
10n-Line Expand DA Mode = Bu85 5
{Undata ROM DISK: #4 Maxtor 4WOOOHL
IAdvance Setup (C,H,8 M) = (119150, 16, 63, 16) #
+——+—fdvance Setup-+ DMA Mode = Bx85 5 #
|Advance Info. | Disk config info found. #
{RAI+-Slice—+ | Use NVYRAM config info. #
1$11} RAID 11 [ Disk config info found. #
1SCS| RAID 2 | Use NVYRAM config info. #
+———| RAID 3}-—— RAID 1 Member: Disk(1234) #
{ RAID & RAID 2 Member: Disk(567) #
e + Hot-Plug function ready. #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
Connected 9:51:43 |VTIDD |1 15200 8-N-1 |SCROLL CAPS  MUM |Capture  |Print echo v
4 SelectSlice0, 1,2, 3,4, 5,6, or 7.
*gDisk Array - HyperTerminal =10] x|
File Edit Wew Call Transfer Help
0| =8| =0l
=]
Monitor Utility v1.02a
LCD QUTPUT -
11112228 DMA Mode = Bx85 5
——————————————— HU ——=—————————————|DISK: #8 Maxtor 4UBGOHL
+—-Main Menu———+ (C,H,$, M} = (119150, 16, 63, 16)
{Re-config RAID| DMA Mode = Bx85 5
1RAID Level ! DISK: #7 Maxtor AWOGOHA
{Hot Spare Disk] (C,H,5,M) = (119150, 16, 63, 16)
1Set SCSI ID | DMA Mode = Bx85 5
{Set Password | DISK: #6 Maxtor 4WOOOHL
1Save & Restart) (C,H,8 M) = (119150, 16, 63, 16)
{0n-Line Expand] DMA Mode = Bx85 5
{Updata ROM +—- RAID 1--—+ DISK: #4 Maxtor AWOGOHA
{Advance Set}Sliced (MB)| (C,H,5,M) = (119150, 16, 63, 16) #
+——+—fdvance!Slicel (HB)} DMA Mode = Bx85 5 #
|Advance |{Slice? (MB)} Disk config info found. #
'RAT+-81i}Slice3 (MB)| Use NVYRAM config info. #
15111 RAL{Sliced (MB)} Disk config info found. #
18CS! RAIL}SliceS (MB)} Use HVYRAM config info. #
+——| RAL|{Slicet (MB)} RAID 1 Member: Disk(1234) #
! RAL}Slice? (MB)! RAID 2 Member: Disk(567) #
Hot-Plug function ready. #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
4

plays the capacities of the remaining slices automatically.

5 Enter the capacity of the slice in megabytes (MB), then press <Enter>. The system dis-

Note

%/ The maximum capacity for each slice is 2 TB (terabytes).
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6 Press <Escape> until the Advance Setup menu appears.
7 Select SCSI Params (PA-4800) or FIBRE Params (PA-4811). The SCSI Params (PA-
4800) or FIBRE Params (PA-4811) menu appears.

8 Select Primary SCSI (PA-4800) or Secondary SCSI (PA-4800); or select Primary
FIBRE (PA-4811) or Secondary FIBRE (PA-4811).

g Disk Array - HyperTerminal : =10l x|
File Edit View Call Transfer Help
D|=| 5|5 ol
=]
Monitor Utility vl.B2a
LCD QUTPUT -~
11112228 RAID 2 Member: Disk(567)
Hot-Plug function ready.
+——MHain Henu———+ RAID 1 Capac1ty : 234060 MB
{Re-config RAID| Slice B : 234560 MB
1RALID Level [ Slice 1 : 0 HB
{Hot Spare Disk| Slice 2 : 0 MB
1Set SCSI ID | Slice 3 : @ HB
{Set Password | Slice 4 : @ MB
1Save & Restart| Slice 5 : B MB
{0n-Line Expand] Slice 6 : 0 MB
1Updata ROM | Slice 7 : B MB
{Advance Setup | RAID 1 Capac1ty : 234560 MB
+——+—fdvance Setup—+ Slice B : 108088 MB
{Advance Info. | Slice 1 : 0 MB
{RAID Group | Slice 2 : B MB #
1Slice | S$lice 3 : 0 MB #
1SC5+-8CSI Params—+ Slice & : B MB #
+———|Primary SCSI | Slice 5 : @ MB #
|Secondary SCSIL| Slice 6 : B MB #
o + Slice 7 : @ MB #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
Connected 9:33:18 [vT1o0 [i1sz008n-1 [SCROLL [CAPS UM [Capture  [Printecho P

9 Select Lun Mapping. The Lun Mapping menu appears.
10 Select Lun 0, 1, 2, 3, 4, 5, 6, or 7 to map the LUN to the RAID group’s selected slice.

g Disk Array - HyperTerminal P ] 3|
File Edit View Call Transfer Help
DlD’“l =5 DlEF'
=]
Honitor Utility vl.02a
LCD QUTRPUT -~
11112225 RAID 2 Member: Disk(567)
NU Hot-Plug function ready.
+——Main Menu--——+ RAID 1 Capac1ty : 234560 MB
1Re-config RAID| Slice B : 234560 MB
{RAID Level | Slice 1 : 0 MB
IHot Spare Disk| Slice 2 : B MB
1Set SCSI ID | Slice 3 : 0 MB
1S5et Password | Slice & : B MB
{Save & Restart] Slice 5 : @ MB
10n-Line Expand] Slice 6 : B MB
{Undata ROM | +-Lun Happing-+ Slice 7 : 0 MB
|Advance Setup | (Lun @ i RAID 1 Capac1ty : 2345060 MB
+——+—fdvance Setupilun 1 i Slice @ : 100000 MB
|Advance Info. jLun 2 | Slice 1 : 0 HB
'RHID Group 'Lun 3 i Slice 2 : O MB #
n h [ Slice 3 : @ HB #
'SCS+ SCS+— Pr1m|Lun 2 i Slice 4 : @ MB #
+———1Prim}Set S}Lun 6 | Slice 5 : B MB #
ISecoILun MILun 7 i Slice 6 : @ MB #
Slice 7 : B MB #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
Connected 9:34:03 [vT1o0 [i1sz008n-1 [SCROIL  [CAPS UM [Capture  [Printecho r
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11 Select RAID 1, 2, 3, or 4.

“g Disk Array - HyperTerminal I [ ] |
File Edit View Call Transfer Help
02| =8| ols
=)
Monitor Utility vl.B2a
LCD QUTPUT -~
11112228 RAID 2 HMember: Disk(567)
——————————————— MENU ---------——--——-1Hot-Plug function ready.
+——Main Menu-———+ RAID 1 Capac1ty + 234560 MB
{Re-config RAID| Slice @ : 234560 MB
{RAID Level | Slice 1 : @ MB
{Hot Spare Disk| Slice 2 : O MB
1Set SCSI ID | Slice 3 : 0 HB
|Set Password | Slice 4 : O MB
1Save & Restart] Slice 5 : B MB
{0n-Line Expand| Slice 6 : 0 HB
{Updata ROM 1 +-Lun Mapplng— Slice 7 : B MB
{Advance Setup | {lLun O RAID 1 Capac1ty : 234560 MB
+——+—fdvance Setup|lLun 1 +-Lun B—+ Slice B : 100008 MB
{Advance Info. ILun 2 | RAID 1} Slice 1 : 0 MB
{RAID Group tLun 3 | RAID 2| Slice 2 : O HB #
1Slice fLun & | RAID 3} Slice 3 : O MB #
15C5+-8C8+—Prim|{Lun 5 | RAID 4} Slice 4 : 0 HB #
+———'Pr1m|Set Silun 6 +————— + Slice 5 : O MB #
1Seco}lun M'Lun 1 | Slice 6 : @ MB #
Slice 7 : O MB #
A7 :Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
Comnected 913459 100 [(152008M1 [SCROLL  [CAPS [wum  [Capture  [Pritecho 4

12 Seclect a slice from the menu or select DISABLE to prevent the slice from being mapped

to a LUN.
g Disk Array - HyperTerminal =13x]
File Edit Wiew Call Transfer Help
02| =8| ols|
=l
Honitor Utility vl.02a
LCD OUTPUT ———-————-
11112225 RAID 2 Member: Disk(567)
——————————————— MEWI) ——-—-——=-————-—1Hot-Plug function ready.
+——Main Menu--——+ RAID 1 Capac1ty : 234560 MB
1Re-config RAID| Slice B : 234560 MB
{RAID Level | Slice 1 : 0 MB
IHot Spare Disk| Slice 2 : B MB
1Set SCSI ID | Slice 3 : 0 MB
1S5et Password | Slice & : B MB
{Save & Restart] Slice 5 : @ MB
10n-Line Expand] Slice 6 : B MB
{Undata ROM I +-Lun Mapplng + Slice 7 : 0 MB
|Advance Setup | (Lun @ RAID 1 Capac1ty : 2345060 MB
+——+—fdvance SetupilLun 1 +-Lun @— Slice 0 : 1@0@0@ HB
{Advance Info. jLun 2 | RALD 1} Slice 1 :
{RAID Group 'Lun 3 | RAID 2+- RAID 1-+2 : 0 MB #
18lice tLun & | RAID 3} DISABLE |3 : 8 MB #
'SCS+ SCS+— Pr1m|Lun 5 1 RAID 4IIDETENCA: : 0 MB #
+———1Prim}Set S}Lun 6 D B MB #
1Secoilun MILun 7 i 1Slice 6 : @ MB #
i8lice 7 : 8 MB #
AZ:Hove Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
Connected 9:36:03 [vT100 [t1szonem-1 [SCROWL [CAPS  JuUM  [Captre  [Print echa 4

13 Press <Escape> until the main menu appears.
14 Repeat steps 1 to 13 for each LUN to be mapped to a slice.

15 Select Save & Restart from the main menu, then select YES. The disk array restarts and
builds the disk group.
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Changing Slice Capacity

Before changing slice capacities, each slice must be reset to 0 MB. Once this has been com-
pleted, new slice capacities and LUN mappings can be set (see “Slice and LUN Mapping” on

page 51).

Caution

All data will be lost when slice capacities are set to 0 MB. Backup your
data before attempting to change slice capacities.

%/

Follow these instructions to change slice capacities.

1 Start the disk array setup utility as described on page 34.
2 Select Advance Setup. The Advance Setup menu appears.
3 Select Slice to partition the RAID capacity.

#g Disk Array - HyperTerminal P ] 54
Fle Edit view <al Transfer Help
D|=2| 8] =|E
=]
Monitor Utility v1.B2a
LCD QUTPUT
11112228 DMA Mode = Bx85 5
DISK: #8 Maxtor 4WOG6OHL
+—-Main Menu—-—-+ (C.H,5,M) = (119158, 16, 63, 16)
|Re-config RAID| DMA Mode = Bx85 5
{RAID Level | DISK: #7 Maxtor AWOG6OHA
{Hot Spare Disk| (C.H.S,H) = (119158, 16, 63, 16)
1Set SCST ID | DMA Mode = Bx85 5
|Set Password | DISK: #6 Maxtor 4WOGOHL
|Save & Restart] (C.H.5,M) = (1191568, 16, 63, 16)
|0n-Line Expand| DMA Mode = Bx85 5
{Updata ROM | DISK: H& Maxtor AWB6OHA
|Advance Setup | (C.H.S,H) = (119158, 16, 63, 16) #
+-—+-fAdvance Setup—+ DHMA Mode = Bx85 5 i
|Advance Info. | Disk config info found. B
IRAID Group | Use NYRAM config info. i
|$lice 1 Disk config info found. B
1SCST Params | Use NYRAM config info. i
A + RAID 1 Member: Disk(1234) #
RAID 2 Member: Disk(567) #
Hot-Plug function ready. B
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area j
Connected 9:31:15 [vT100 [l152008-N-1  [SCROLL  [CAPS  [NOM  [Capture  [Printecha P
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4 Seclect the RAID group (RAID 1, 2, 3, or 4) to be partitioned.

g Disk Array - HyperTerminal =10l x|
File Edt WYiew Call Transfer Help
D= =8| ols|
=]
Monitor Utility v1.B2a
LCD UUTPUT ****************
11112228 DMA Mode = Bx85
DISK: #6 Maxtor AH%BHA
+—-Main Menu-———+ (C,H,5 M) = (119150, 16, 63, 16)
|Re-config RAID DMA Mode = Bx85 5
1RAID Level DISK: #8 Maxtor AWB6EOHA
{Hot Spare Disk (C,H,$, M) = (119150, 16, 63, 16)
1Set SCST ID DMA Mode = Bx85 5
|Set Password DISK: #7 Maxtor 4WOGOHL
|Save & Restart (C,H,5 M) = (119158, 16, 63, 16)
|0n-Line Expand DMA Mode = Bx85 5
IUpdata ROM DISK: #H& Maxtor AWB6OHA
|Advance Setup {C,H,S M) = (119150, 16, 63, 16) #
+——+-fAdvance Setup-+ DMA Mode = Bx85 5 H
|Advance Info. | Disk config info found. #
|RAT+-S1ice—~+ | Use MYRAM config info. H
|81i| RAID 11 | Disk config info found. #
1SCS| RAID 2 | Use NVRAM config info. #
+———| RAID 3|-—— RAID 1 Member: Disk(1234) #
i RAID & RAID 2 Member: Disk(567) #
R + Hot-Plug function ready. #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area j
A

Connected 940043 [wT100 1

15200 8-M-1

[5eRaLL

CAPS  NUM  |Capture  [Prink echo

5 Press <Enter> to show slices for the selected RAID group.

6 Seclect Slice 7 and press <Enter>. Type “0” and press <Enter> again to reset the capacity

of slice 7 to 0 megabytes (MB).

g Disk Array - HyperTerminal =13x]
File Edit View Call Transfer Help
Dl =| 3| ol
|
Honitor Utility vl.02a
LCD QUTRPUT -
11112225 DMA Mode = Bx85 5
NU DISK: #4 Mawxtor &WO6OHA
+——Main Menu-——+ {C,H.S H) = (119150 16, 63, 16)
IRe-config RAID| DMA Mode = Bx85 5
IRAID Level | Disk config info found.
IHot Spare Disk| Use WVRAM config info.
[Set SCSI ID | Disk config info found.
15et Password | Use WVYRAM config info.
|Save & Restart] RAID 1 Member: Disk({1234)
10n-Line Expand| RAID 2 Member: Disk(567)
{Updata ROM +—— RAID 1-—+ Hot-Plug function ready.
1Advance Set]8lice® (MB)} RAID 1 Capa(:lty - 234560 MB
+——+—fidvance|S$licel (MB)} Slice 0 : 100060 HB
!Advance }Slice? (MB)]} Slice 1 : 20000 M #
'RFII+ Sli| Sllce3 (MB) | Slice 2 : 20000 HB #
1811} RHI'Sllcet’; (MB) | Slice 3 : 20000 MB #
HSCS' RHI'SllceS (HBH Slice & : 20000 MB #
+———! RAT|§+————- Slice? (MB)+ Slice 5 : 20600 MB #
| RﬂI'S'@_ H Slice 6 : 20000 MB #
Slice 7 : 14560 MB #
Please input key: Y j
A

Connected 9:44:35 [vT100 [t

15200 8-N-1

[sCRoLL

CAPS MUK Capture Print echo
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7 Set the capacities of slices 6, 5, 4...0 to 0 MB as described in the previous step.

#& Disk Array - HyperTerminal =3l x|
File Edit Yiew Cal Transfer Help
0|2 =|3| Dlm
]
Monitor Utility vl.02a
LCD QUTPUT -
11112228 Slice 6 : O MB
HENU Slice 7 : O MB
+—-Main Henu--—+ RAID 1 Capacity : 234560 MB
|Re-config RAID]| Slice 0 : 100000 MB
{RAID Level i Slice 1 : O MB
IHot Spare Disk] Slice 2 : O MB
1Set SCST ID | Slice 3 : O MB
1Set Password | Slice & : @ MB
|Save & Restart| Slice 5 : O MB
10n-Line Expand] Slice 6 : @ MB
{Updata ROM +—- RAID 1--+ Slice 7 : O MB
IAdvance Set}Slice@ (MB)} RAID 1 Capacity : 234560 MB
+——+—Advance|Slicel (MB)| Slice 0 : 0 MB
|Advance |Slice? (MB)| Slice 1 : @ MB
{RAT+-51i{%1iced (MB)| Slice 2 : O MB
1511} RAL}Sliced (MB)| Slice 3 : O MB
18CS} RAI{SliceS (MB)| Slice 4 : O MB
+——1 RAL|{Slice6 (MB)! Slice 5 : O MB i
| RAL|Slice? (MB}! Slice 6 : O MB #
Slice 7 : B MB #
AZ:Hove Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area j
(Connected 9:45:40 fyT100 [[152008H-1  [SCROLL  [CAPS [NUM  [Capture [Frintecho Y

8 Press <Escape> until the main menu appears.

9 Refer to “Slice and LUN Mapping” on page 51 to enter new slice capacities and LUN
mappings.
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Premium PA-4800 & PA-4811 ATA Disk Array Systems

Follow these instructions to expand a disk group by adding one or more disks when multiple disk
groups have been created.

%/

1 Start the disk array setup utility as described in “Starting the Disk Array Setup Utility”
on page 34.

2 Select Advance Setup, RAID Group, then the RAID group (RAID Group 1, 2, 3, or 4)
that you want to add capacity to.

3 Select On-Line Expand.

Note

Install new disks in the disk array system before starting on-line expan-
sion.

#g Disk Array - HyperTerminal P ] 54
File Edit View Cal Transfer Help
0= 53] alE
=]
Monitor Utility v1.B2a
LCD QUTPUT
11112228 DMA Mode = Bx85 5
*************** NU ———————————————|DISK: #8 Maxtor 4WAGOHL
+—-Main Menu—-—-+ (C.H,5,M) = (119158, 16, 63, 16)
|Re-config RAID| DMA Mode = Bx85 5
{RAID Level | DISK: #6 Maxtor AWOG6OHA
{Hot Spare Disk| (C.H.S,H) = (119158, 16, 63, 16)
1Set SCST ID | DMA Mode = Bx85 5
|Set Password | DISK: #7 Maxtor 4WOG6OHL
|Save & Restart] (C.H.5.M) = (1191568, 16, 63, 16)
|0n-Line Expand| DMA Mode = Bx85 5
{Updata ROM | DISK: H& Maxtor AWB6OHA
|Advance Setup | (C.H.S,H) = (119158, 16, 63, 16) #
+——+-fAdvance Setup—+ DHMA Mode = Bx85 5 i
|Advance +———-RAID 2-———~+ Disk config info found. B
|RAT+-RAT|Reconfig RAID | Use NYRAM config info. i
1$1i|RAID|RAID Level | Disk config info found. B
1SCS{RATD | Disk Number | Use NYRAM config info. i
+———|RAID|Hot Spare Disk| RAID 1 Member: Disk(1234) B
IRATD!On-Line Expand} RAID 2 Member: Disk(567) #
Hot-Plug function ready. B
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
Connected 9:50:20 |\le00 ‘IISZDDS-N-I CAPS MUM (Capkure |Pr\ntechn 4
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4 Select Disk Number.
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“gDisk Array - HyperTerminal =loi x|
File Edit “iew Call Transfer Help
Dl =8| =olm|
A
Monitor Utility v»1.82a
LCD OUTPUT ————-————
11112225 DMA Mode = Bx85 5
NU DISK: #8 Maxtor 4WOGOHL
+——Main Menu———+ (C.H,S,H) = (119150, 16, 63, 16)
{Re—-config RAID] DMA Mode = 0x85 5
{RAID Level i DISK: #6 Maxtor AWOGOHA
{Hot Spare Disk|] (C.H,S,H) = (119150, 16, 63, 16)
1Set SCST ID | DMA Mode = Bx85 5
15et Password | DISK: #7 Maxtor AWO6OHA
|Save & Restart| (C.H,5,H) = (119150, 16, 63, 16)
{0n-Line Expand] DMA Mode = 0x85 5
{Undata ROM i DISK: #4 Haxtor AWOGOHA
{Advance Setup | (C.H,S.H) = (119150, 16, 63, 16) #
+——+—fdvance Setup—+ DHA Mode = Bx85 5 #
|Advance +--—-RAID 2--——+ Disk config info found. H
{RAT+-RAT}{Reconfig RAID | Use HYRAM config info. #
1511 {RAID{RAID Level | Disk config info found. #
{SCS{RAIDIDisk +-0On-Line Expand-+ [Use NYRAM config info. #
+-——{RAID{Hot S${Disk HNumber ! VRAID 1 Member: Disk(1234) #
'RAID} On-L1i}ENABLE ! 1RAID 2 Member: Disk(567) #
Hot-Plug function ready. #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
4

Conmected 95504 WTLo0

115200 8-H-1

[E=E

CAPS  WUM  [Capture  |Print echo

5 Select the number of disks to add to the disk group.

Note

%/ The disk setup utility shows only the number of disks available.

##Disk Array - HyperTerminal =1o]x|
File Edit Yiew Cal Transfer Help
D =8| olE
|
Monitor Utility v1.82a
LCD QUTPUT ———————————
11112225 DMA Mode = Bx85 5
NU DISK: #8 Maxtor 4WOGBHL
+——Main Menu-———~+ (C.H,$,H) = (119150, 16, 63, 16)
{Re—config RAID| DMA Mode = 0x85 5
{RAID Level | DISK: #6 Maxtor 4WOGBHA
{Hot Spare Disk] (C,H,$ H) = (119150, 16, 63, 16)
1Set SCST ID | DMA Mode = Bx85 5
1Set Password | DISK: #7 WMaxtor 4WB6OHA
|Save & Restart] {C.H,$,H) = (119150, 16, 63, 16)
{0n-Line Expand] DMA Mode = 0x85 5
{Undata ROM | DISK: #4 Maxtor 4WO6BHA
{Advance Setup | (C.H.S,H) = (119150, 16, 63, 16) #
+——+—fAdvance Setup-+ DMA Mode = Bx85 5 #
|Advance +———-RAID 2-——-+ Disk config info found. H
{RAT+-RAT |Reconfig RAID | Use NVYRAM config info. #
1$1i {RAID{RAID Level i Disk config info found. #
{SCS{RALD{Disk +-0On-Line Expand-+ {Use NYRAM config info. #
+———1RAID|Hot $}Disk H+-Disk Number—+ID 1 Member: Disk({1234) #
IRAID}On-L1i}ENABLE! 1 11D 2 Member: Disk(567) #
t-Plug function ready. #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Qutput Area :J

Cornected 9:55:39 [vT100

115200 5141

[5eraLL

CAPS UM [Capture  |Print echo

A

6 Select ENABLE from the On-Line Expand menu. The disk group is expanded to include

the number of spare disks specified.

7 Repeat steps 1 to 6 for each disk group to be expanded.

59

sdnolg) ysig a|dnny Buipuedxg — uoneinblyuo) pasueApy 74



%S NVS | 181-Vd du) Bumas — uoneinbyuod paoueApy 1%

Premium PA-4800 & PA-4811 ATA Disk Array Systems

Setting the PA-4811 SAN Mask

The SAN mask allows the use of a Fibre World Wide Name (WWN) to identify specific storage

devices on a SAN. Follow these instructions to set a SAN mask for the PA-4811.

1 Start the disk array setup utility as described on page 36.
2 Sclect Advance Setup, FIBRE Params, SAN Mask.

“g Disk Array - HyperTerminal =10 x|
File Edit “iew Call Transfer Help
0l2| =8| ols| =
=
Monitor Utility vl.02a
LCD QUTPUT -
NRNNNANN| DISK: #2 Maxtor AWOGOHA
——————————————— MU —————=—————-——1] (C,H,S.H) = (119150, 16, 63, 16)
+—-Main Menu---+ DMA Mode = Bx85 5
|Re—config RAID] DISK: #7 Maxtor 4R068.J0
IRATID Level | (C.H,5,H) = (119150, 16, 63, 16)
{Hot Spare Disk| DMA Mode = Bx85 5
{Hard Loop ID | DISK: #5 Haxtor 4AWOGOHA
Set Password | (C.H,S,H) = (119150, 16, 63, 16)
1Save & Restart| DMA Mode = Bx85 5
10n-Line Expand} DISK: #6 Maxtor AWO6BHA
{Updata ROM | (C.H,S,H) = (119150, 16, 63, 16) #
|Advance Setup | DHA Mode = Bx85 5 #
+——+—Advance Setup-+ DISK: #8 Maxtor 4WOGOHL #
|Advance Info. | (C.H,S.H) = (119150, 16, 63, 16) #
{RAID Group i DMA Mode = 0x85 5 #
181i+-FIBRE Params—+ DISK: #4 Maxtor AWOGOHA #
{FIB{Primary FC i (C.H,S,H) = (119150, 16, 63, 16) #
+———|Secondary FC | DHA Mode = Bx85 5 #
1SAN Hask 1 Jbod ON H
Gessnid s B + Hot-Plug function ready. #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
A

Connected 0:27:26 WTioo It

15200 8-M-1 |SCROLL

CAPS  |NUM  |Capture  |Print echo

3 Select Visible For All Hosts, Primary FC, Disable.

The default (enable) allows all devices in the SAN to access data through the primary

fibre channel interface.

“g Disk Array - HyperTerminal =10 x|
File Edit “iew Call Transfer Help
0l2| =8| ols| =
=
Monitor Utility vl.02a
LCD QUTPUT -
NRNNNANN| DISK: #2 Maxtor AWOGOHA
——————————————— MU —————=—————-——1] (C,H,S.H) = (119150, 16, 63, 16)
+—-Main Menu---+ DMA Mode = Bx85 5
|Re—config RAID] DISK: #7 Maxtor 4R068.J0
IRATID Level | (C.H,5,H) = (119150, 16, 63, 16)
{Hot Spare Disk| DMA Mode = Bx85 5
{Hard Loop ID | DISK: #5 Haxtor 4AWOGOHA
Set Password | (C.H,S,H) = (119150, 16, 63, 16)
1Save & Restart| DMA Mode = Bx85 5
10n-Line Expand} DISK: #6 Maxtor AWO6BHA
{Updata ROM | (C.H,S,H) = (119150, 16, 63, 16) #
|Advance Setup | DHA Mode = Bx85 5 #
+——+—Advance Setup-+ DISK: #8 Maxtor 4WOGOHL #
|Advance +——— SAN Mask-——-—- + (C.H,S.H) = (119150, 16, 63, 16) #
{RAID GrojV¥isible For ALl Hosts| DMA Mode = 0x85 5 #
181i+-FIB{SAN H+-VYisible For ALl Hosts-+ #4 Maxtor AWOGOHA #
|FIB}Prim}Edit }Primar+-Primary FC—+ 1.5, H) = (119158, 16, 63, 16) #
+———1Seco{View |Second] ENABLE 1L lode = Bx85 5 #
1SAN Yiew +————— | DISABLE }-——+ON H
ot-Plug function ready. #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
Connected 0:28:09 [¥T100 [115200 8-N-1 [SCROLL  [CAPS [NUM  [Capture  [Prinkecho r
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Press <Escape> until the SAN Mask menu appears.

Select SAN Mapping, Primary FC.

g Disk Array - HyperTerminal =3 x|
File Edit “iew Call Transfer Help
0| E?lg =08 B
=]
Monitor Utility v1.02a
LCD QUTPUT -~
JJJJJJJJ DISK: #2 Maxtor AWOGOHA
(C.H,5,H) = (119150, 16, 63, 16)
+—-Main Menu---+ DMA Mode = Bx85 5
{Re-config RAID| DISK: #7 Maxtor 4R060.J0
IRAID Level | (C.H,5.H) = (119150, 16, 63, 16)
{Hot Spare Disk|] DMA Mode = 0x85 5
{Hard Loop 1D | DISK: #5 Maxtor 4HO6OH4
'Set Password | (C.H,S, M) = (119158, 16, 63, 16)
1Save & Restart] DHA Mode = Bx85 5
10n-Line Expand] DISK: #6 Maxtor AWO6OHA
'Updata ROM i +—Primary FC—+(C,H,5,H) = (119150, 16, 63, 16) #
|Advance Setup | |Host1 IHA Hode = 0185 5 #
+——+—fdvance Setup—+ {Host?2 {ISK: #8 Maxtor 4HO6OHA #
|Advance +-————- SAN MajHost3 I(C,H,S M) = (119150, 16, 63, 16) #
{RAID Groi{V¥isible For |Host# {HA Mode = Bx85 5 #
1511+-FIB}{SAM HMapping [Host3 1ISK: #4 Maxtor AWBGOHA #
'FIB'Pr1m Edit +-SAN M{Host6 {(C.H.5,H) = (1191508, 15, 63, 16) #
+———'Sec0|U1ew |Pr1mar Host7 1MA Mode = 085 5 #
1SAN {Yiew |SecondiHost8 {bod 2
ot-Plug function ready. #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
Conmected 0:01:27 [wTio0 [t15200641 [SCROLL  [CAPS |NUM  [Capture  [Prntecho p

Select the host number, select the LUN number that is to be mapped to the host number,

then select YES to activate the selected mapping.
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“g Disk Array - HyperTerminal =10 x|
File Edit “iew Call Transfer Help
0| 13| DB =)
E
Monitor Utility vl.02a
LCD QUTPUT ——
NRNNNANN| DISK: #2 Maxtor AWOGOHA
HU (C.H,S,H) = (119150, 16, 63, 16)
+—-Main Menu---+ DMA Mode = Bx85 5
|Re—config RAID] DISK: #7 Maxtor 4R060.J0
{RAID Level i (C.H,5,H) = (119150, 16, 63, 16)
{Hot Spare Disk| DMA Mode = B85 5
{Hard Loop 1D | DISK: #5 Maxtor 4HOG6OHL
Set Password | (C.H,S,H) = (119150, 16, 63, 16)
1Save & Restart] DHA Mode = Bx85 5
10n-Line Expand] DISK: #6 Maxtor AWO6OHA
!Updata ROM i +—Primar+——Host1--—+H) = (119150, 16, 63, 16) #
{Advance Setup | tHostl |FEYFSSMNINT] = 0x85 5 #
+—+—Advance Setup—+ |Host2 [Select L+ Select LUNO-+60H4 #
{Advance +—————- SAN MajHost3d |Select L} YES '0 16, 63, 16) #
{RAID Gro}{¥isible For |Host4 |Select L} NO #
1511+ FIB'SHN Mapping |H03t5 {Selact | assecasciosaiag SBHh H
IFIBIPrimIEdit +—SAN MiHost6 |Select LUNSIM) = (119150, 16, 63, 16) #
+———1Seco{View |Primar|{Host? |Select LUN6} = B85 5 #
1SAN Yiew |SecondiHost8 |Select LUN7| 2
function ready. #
AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
Connected 0:02:18 [vT100 [1152008-N-1  [SCROLL  [CAPS [NUM  [Capture  [Prink echa 7

This function limits read and write access to the data on the specified LUN number con-
figured on the disk array system. Up to eight hosts can be mapped to up to eight LUNs
per fibre channel.
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7 Press <Escape> until the SAN Mask menu appears.

8 Select Edit WWN Table, select the host that is to be given a new WWN, then type the
sixteen digit hex number of the fibre channel host interface card. Each fibre channel
interface card has a unique WWN, or node name. Up to eight WWNs can be used. Refer

“gDisk Array - HyperTerminal e =10l x|
File Edit “iew Call Transfer Help
02| 55| =[5
=
Monitor Utility v1.02a
LCD OUTPUT -~
JIJJIISI DISK: #2 Haxtor 4WOGOHL
*************** MENU ————————-————] (C,H,$,H) = (119150, 16, 63, 16)
+—-Main Menu---+ DMA Mode = 0x85 5
{Re-config RAID| DISK: #7 Maxtor 4RO60JO
{RAID Level i (C.H,S,H) = (119150, 16, 63, 16)
{Hot Spare Disk] DHA Mode = Bx85 5
{Hard Loop ID | DISK: #5 Maxtor AWO6OHA
{Set Password | (C.H,S.H) = (119150, 16, 63, 16)
1Save & Restart] DMA Mode = 0x85 5
10n-Line Expand] DISK: #6 Maxtor 4WO6OH4
{Updata ROM | +-Edit WWN Table-+ | (C,H,S,M) = (119158, 16, 63, 16) #
|Advance Setup | |Hostl ! |DMA Mode = BxB85 5 #
+——+—fAdvance Setup{H DISK: #3 Maxtor AWO6OHA H
ostl|Advance +————- {H} 20000OEBSEA27D3ES, (C,H,5,H) = (119150, 16, 63, 16) #
{RAID Groj¥YisibiH DMA Mode = Bx85 5 #
{81i+-FIB|SAN H{Host5 | IDISK: #4& Maxtor 4WOGOHL #
{FIB{PrimjEdit |Host6 i (C.H,S,H) = (119150, 16, 63, 16) #
+-——{8eco{View {Host? I 1DMA Hode = 0x85 5 #
{SAN {Yiew |Host8 i {Jbod ON #
Hot-Plug function ready. #
Please input key: = "..'}’ :J
Connected 0:08:26 100 [[152006W-1 [SCROLL  |cAPS WM [Capture  [Pribecho 4

9 Select Save & Restart from the main menu, then select YES. The disk array restarts with
the new configuration.
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Viewing the PA-2811 SAN Mapping

Follow these instructions to view the PA-4811 SAN mapping.

1 Start the disk array setup utility as described on page 36.
2 Select Advance Setup, FIBRE Params, SAN Mask, View SAN Mapping, then select

Primary FC or Secondary FC.
“gDisk Array - HyperTerminal = =loi x|
File Edit “iew Call Transfer Help
Dl =8| =olm|
A
Monitor Utility v»1.82a
LCD OUTPUT -
NASNNRAR| (C.H,5,H) = (119150, 16, 63, 16)
NU DMA Mode = Bx85 5
+——Main Menu———+ DISK: #8 Maxtor 4HOGOH4
{Re—config RAID| (C.H,S,H) = (119150, 16, 63, 16)
{RAID Level i DMA Mode = Bx85 5
{Hot Spare Disk] DISK: #& Maxtor AWO6BHA

{Hard Loop ID
15et Password
|Save & Restart
{0n-Line Expand

(C.H,5,H) = (119150, 16, 63, 16)
DMA Mode = Bx85 5
Jbod ON
Hot-Plug function ready.

{Undata ROM ,7~-——-Primary FC Lun-Host Map——--=
{Advance Setup Host 12345678

+——+—fdvance Setup—+ lun ® YHHHNHNHNN #
|Advance +---——-—- SAN Mask—————- + flun1 HHHNHHNHHNN H
IRAID Gro}Yisible For A1l Hosts| |{fLun 2 NN HNHNNHNHNN #
131i+-FIB{SAN Mapping i [llun 3 NNHNHNNHNRHNN #
{FIB{Prim{Edit WYN Table I JLlun & NNMNHNNHNNN #
+-——{8eco{View WHWN Table | lun 5 HNNNHNNHNNN #
1SAN |View SAN Mapping I {Luné6 NNHNHNNHNRHNN #
Qun? NNNNNNNN #

—+

A7 :Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Outppt Area

Connected 0:08:49 ‘VTIDD ‘1 15200 8-M-1 |SCROLL CAPS  [NUM  |Capture  [Print echo

& [T

SAN Mapping Table
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Viewing the PA-4811 WWN Tahle

S Follow these instructions to view the PA-4811 WWN table.
§ 1 Start the disk array setup utility as described on page 36.
S 2 Select Advance Setup, FIBRE Params, SAN Mask, View WWN Table.
(@]
8. “gDisk Array - HyperTerminal =loi x|
O File Edit “iew Call Transfer Help
2 Dl =8| =olm|
2 B
c Monitor Utility v»1.82a
S LCD OUTPUT ——————————————
= JJJJIIJI DISK: #8 Maxtor AWOGOHA
g ——————————————— HU - (C.H,5,H) = (119150, 16, 63, 16)
+—Main Menu——~+ DMA Mode = B85 5
I {Re—config RAID] DISK: #6 Maxtor 4HOG6OH4
< {RAID Level i (C.H,S,H) = (119150, 16, 63, 16)
ol {Hot Spare Disk] DHA Mode = Bx85 5
s {Hard Loop ID | DISK: #& Maxtor AWO6BHA
5 !Set Password | (C.H,5,M) = (119150, 16, 63, 16)
«Q |Save & Restart] DMA Mode = Bx85 5
= {0n-Line Expand| Jbod ON
5) {Updata ROM i i :
T {Advance Setwp { S WHN Table>N——"-
> +——+-fAdvance Setup-+ Host 1: 20000BEASBO2TD3E #
| |Advance +-————- SAN Mask-——--——- + [iHost 2: 21000BEBSBO6185D 4
g {RAID Gro}Yisible For All Hosts] |{Host 3: 000BA0GO0G000000 #
e 1811+-FIB|SAN Mapping I |iHost 4: 000BAOEOOROOBO00 #
- {FIB{Prim{Edit WHWN Table i |iHost 5: 0A0RAOAEOAEOBEOO #
+———|Seco|View WHN Table | |lHost 6: 000GAOREOAOODOOO #
é 1SAN Yiew SAN Mapping I \(Host 7: 000000BOOOOO0O00 #
S Most 8: 000000E00REAAGD #
“—)| AZ:Move Cursor, ESC:Exit, Enter:Enter, Tab:Switch tp Output Area j
o S
) Connected 0:14:19 [wT1o0 [1152008N-1  [SCROLL  [caps WM [Capbure  [Ffnkecha 4

World Wide Name Table
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A disk failure is indicated when the Power/Error LED at the front of the drive tray turns red and
the audible alert sounds.

Note

%/ Turn off the audible alert by pressing the Up 4 and Down ¥ function but-
tons on the front panel twice simultaneously.

The LCD panel displays the failure with the symbol “R” or “W”. “R” indicates a disk failure or
error, and “W” indicates that there are too many bad sectors on the disk.

Example:

* Disks 1 to 2 are members of RAID group 1.
* Disks 3 to 6 are members of RAID group 2.
112222WR * Disk 7 has too many bad sectors.

» Disk 8 has an error or a fault.

Disks are hot swappable, which means that they can be inserted and removed while the disk array
is powered on and operating. Follow these instructions to replace a failed disk.

1 Unlock the disk tray with an included disk tray key.
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2 Gently pull the disk tray handle to the opened position.

3 Remove the disk tray.

5 Maintenance - Replacing a Disk

4 Remove the screws from the disk.

5 Remove the failed disk from the disk tray then remove the disk tray connectors from the

disk.
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6 Insert the disk tray connectors into the new disk then insert the disk into the disk tray.

S
A

2
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10 Lock the disk tray. The disk array automatically begins rebuilding the RAID.
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Replacing a Power Supply

The disk array system is equipped with a Power Supply Fail Indicator LED at the front of the unit
that turns red when one of the power supplies fails. The message “Power x failure” also appears
on the LCD panel, where x refers to power supply 1, or 2, and an audible alert sounds.

Note

%/ Turn off the audible alert by pressing the Up 4 and Down ¥ function but-
tons on the front panel twice simultaneously.

Power supplies are hot swappable, which means that they can be inserted and removed while the
disk array is powered on and operating. Follow these instructions to replace a failed power sup-
ply.
1 Identify the power supply that has failed. The Power supply on indicator LED glows red
on the power supply that has failed.

I ®F 100N BB e
ooooooogo () 08888888885
CREROFERERG  CRORORERGRE | @

R0 GROSORORGR0 @ &
CROEGEIRAGRD  ORORORORARO
P, S
® e @ O e

Power Supply 1
Power Supply 2

T
OO 08800

Qogg |
ol ©
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3 Push the power supply release switch (A) in the direction illustrated and pull the power
supply handle out (B) at the same time.

4 Remove the power supply unit.

Alddng Jamod e Buioejdey — aoueusjulepy 9

5 Insert a new power supply unit in the empty power supply unit slot. The power supply
automatically locks into position when fully inserted.

6 Reconnect the power cable. The Power supply on indicator LED glows green on the
power supply that has just been replaced.
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A fan failure is indicated by the LCD panel message “Fan x failure”, where x refers to Fan 1 or
Fan 2. An audible alert also sounds.

Note

%/ Turn off the audible alert by pressing the Up 4 and Down ¥ function but-
tons on the front panel twice simultaneously.

Follow these instructions to replace a failed fan.

1 Identify the fan that has failed.

[ o500 Eofon2e
o OO0 Lo
CEOEEER CERARARA
oge

o
o

Fan 1 Fan 2

0 g
o’ B

Y/

S
@
S
S

Caution

A High speed rotating fan blades can cause injury. Wait until both fans
have stopped completely before removing either of them.

4l
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3 Unplug the power connector, remove the screws, then remove the failed fan.

4 Secure the new fan with the screws removed in the previous step, then insert the power
connector.

Caution

A The fan will begin rotating immediately after it is plugged in. Keep your
fingers away from the blades.

5 Insert the fan enclosure into the chassis, then tighten the fan enclosure thumbscrews.
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Follow these instructions to install new firmware.

Caution

A Do not attempt to upgrade the firmware when there is activity between
the disk array and the host(s). All activity to the controller should be
stopped before updating firmware.

1 Save the new firmware on your computer’s hard drive.

2 Setup a VT100 terminal emulation session as described in “Starting the Disk Array
Setup Utility” on page 34.

3 Click Start, Programs, Accessories, Communications, HyperTerminal. Then click

Disk Array.ht (or the name you used to save the terminal configuration) to start a
VT100 session.

4 The Location Information window appears. Because HyperTerminal communicates with
the disk array system directly through an RS-232 cable, this information is not neces-
sary. Click Cancel.

Location Information : 21x|

Befare you can make any phone or modem connections,
Windows needs the following information about your current
lozation.

WWhat country/region are yau in not'?

What area code [or city code] are wou in now?

—

If pou dial a number bo acceszs an outzide line, what iz it?

—

The phone syzten at thiz location uzes:
* Taone dialing " Pulze disling

ak. ] Canceltyl

5 The Confirm Cancel dialog box appears. Click Yes.

Confirm Cancel

£

providing this information, this program maw not Function carrectly when dialing. In addition, some applications
respond to wour canceling this dialog box by immediately re-posting it.
Are yol sure Yol want ko cancel?

& ‘Windows needs telephone information about the location from which you will be dialing, IF vou cancel without

‘T’es’\rl Mo I
by
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6 Click OK when the HyperTerminal information dialog box appears.

HyperTerminal : |

@ Before HyperTerminal can dial or make connections, wou musk provide information about your location.

7 Press <CTRL>+<D> to display the disk array setup utility main screen.

“#& Disk Array - HyperTerminal : = P ] [ |
File Edit Yiew Cal Transfer Help
D|E’“v @l Sl D|'rﬁ|
=
Monitor Utility vl.82a
LCD OUTPUT ———————————— i
JJJxxxxn Testing disk connection 3 2 0K.
MENU Testing disk connection 5 1 OK.
Testing disk connection 6 8 OK.

alemwulld Buipeibdn — soueusjuiep G

Use LBA Mode

DISK: # 8 not installed !
DISK: # 7 not installed !
DISK: # & not installed !
DISK: # 6 not installed !
DISK: # 5 not installed !

DISK: #2 Maxtor 4WO6BHA

(C.H,S,H) = (119150, 16, 63, 16)
DMA Hode = 0x85 5
DISK: #1 Maxtor 44WO6BH4

{C.H,S,H) = (119150, 16, 63, 16)
DMA Hode = 0x85 5
DISK: #3 Maxtor 4AWO6BHA

{(C.H,S.M) = (119150, 16, 63, 16)
DMA Hode = 0x85 5
Jbod ON
Hot-Plug function ready.

SE OE oE oE oE o 3F 3E OF O O e ————————————

Move Cursor:AZSK, Tab:Switch to Menu Area :‘
A

(Connected 0:44:00 WTi00 [t15zo08-n-1  [SCROLL  [CAPS  |NUM  [Caphure  [Prink echa

8 Press <Tab> to switch to the menu area. The MENU heading on the left of the disk array
setup utility main screen is highlighted.

9 Press <Enter>. The Password prompt appears.

10 Enter the password (see “Setting the Password” on page 43) and press <Enter>. The
Main Menu appears.

#gDisk Array - HyperTerminal
File Edit Wiew Call Transfer Help

| LCD

1 JJ oo

i MENU ———————{
i +———Password:; ———+

i fiiiiiieeen) i

1

1

1
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11 Press the down arrow key to scroll down the main menu until Update ROM is high-
lighted, then press <Enter>. The firmware download confirmation screen appears.

*g Disk Array - HyperTerminal e : =] 3
File Edit Miew Call Transfer Help
D= 5|8 0B
El
Monitor Utility vl.B2a
LCD OUTPUT - |
JJdmrmxn Testing disk connection 3 2 OK. |
MENU Testing disk connection 5 1 OK. !
+——Main Menu-———+ Testing disk connection 6 8 0K !
Re-config RAID Use LBA Hode |
RAID Lewvel DISK: # 8 not installed ! |
Hot Spare Disk DISK: # 7 not installed ! |
Set SCSI 1D DISK: # & not installed ! i
Set Password DISK: # 6 not installed ! !
Save & Restart DISK: # 5 not installed ! H
On-Line Expand DISK: #2 Maxtor 4WOGOH4 "
Updata ROM {C.H,S M) = (119150, 16, 63, 16) "
Advance Setup DMA Mode = Bx85 5 H
A + DISK: #1 Maxtor 4WOGOH4 H
{C.H,S M) = (119150, 16, 63, 16) "
DMA Mode = Bx85 5 H
DISK: #3 Maxtor 4WOGOH4 "
{C.H,S M) = (119150, 16, 63, 16) "
DMA Mode = 0x85 5 H
Jbod ON "
Hot-Plug function ready. H
AZ:Hove Cursor, ESC:Exit, Enter:Enter, Tab:Switch to Output Area :J
Connected 0:01:34 [vT100 [ti5200811  [SCROLL  [CAPS  fum  [Capture  [Printecho y

12 Press <Y> to confirm that you are ready to download the new firmware. A second con-
firmation appears. Press <Y> again. A prompt to begin firmware download appears.

“g Disk Array - HyperTerminal B _(alx]
File Edit Wiew Call Transfer Help =1ol

Before downloading the new firmware,
shutdown the host computer system.
Are vou ready to download the new firmware?{Y/N)

Connected 0:18:45 vT100 115200 8-N-1 SCROLL |CAPS MM |Capture Print echo

B
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13 Click Transfer, Send Text File... The Send Text File dialog box appears.

& Disk Array - HyperTerminal

File Edit Wiew al | Transfer Help

=181 %]

Dllil @lgl _[ Send File. .

Receive Fil...

T Capture Texk.,.

Before dow - ew firmware,

shutdown tl er system.

Are vou rec_ =Pt bd the new Firmware?{Y/N) V¥
Are you sure? (Y/N) V¥

Begin firmware file transfer now.

To abort download restart the RAID system.

Sends a text file to the remote system

14 Browse to the directory that contains the new firmware file, select it, and click Open.

Look in: |3 0802 x| e ®ck E-

0 Ju]

| )
=

ky Documents

File name: |4R8360.B10 =

Files of type: IAII filez [*.%] j
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15 A progress counter appears. The firmware download takes about 1 hour and 20 minutes.
The download is complete when the File transfer complete message appears.

“gDisk Array - HyperTerminal : ;Iglil

Fe Edit Wiew Call Transfer Help m
D|ﬁ’v| @lgl iesD|EF| QZ)
| D

Before downloading the new firmware, é}
shutdown the host computer systenm. =
Are vou ready to download the new firmware?{Y/N) VY %
Are you sure? (Y/N) Y o
Begin firmware file transfer now. @

To abort download restart the RAID system. |
00PE1000 cC
©

«Q

=

Q

Qo

S

(o]

T

=

3

3

Q

=

(0]

Connecked 0:33:34 |VTIDD ‘IISZDDS-N-I |SCROLL |C£\PS MM |Capture |Printecho v

16 Type “Go”. A second confirmation appears. Type “Go” again. A progress counter
appears. The firmware update takes less than 30 seconds. The update is complete when
the disk array setup utility main screen appears. The disk array automatically resets itself
to activate the new firmware.

“gDisk Array - HyperTerminal i _IEIIEI
File Edit “ew <Call Transfer Help

Before downloading the new firmware,
shutdown the host computer system.

Are you ready to download the new firmware?{Y/N) V¥
Are you sure? (Y/N) V¥

Begin firmware file transfer now.

To abort download restart the RAID system.
0eBCs000

File transfer complete.

Checksum = Bx5F95 : OK.

New firmware transfer complete.

Enter 'Go’ to update the firmware. _

Connected 2:05:39 ¥T100 115200801 [SCROLL  [CAPS  [NUM [Capture  [Print echo

i
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The disk array system comes with 128 MB of built-in memory that is expandable to a maximum
of 512 MB.

Additional expansion memory modules meeting the following specifications can be purchased
from a local computer parts dealer.

Item Specification
Memory Type 3.3V PC100/133 SDRAM 144pin DIMM
Form Factor Supports 144pin DIMMs of 64 MB, 128 MB, 256 MB, or 512 MB

Physical Height (max.) 1.15 inches (29.2mm)

Alowsy\ Buipeibdn — asueusjuiep G

The following table lists the acceptable configurations of memory chips on DIMMs supported by
the disk array system.

Total Arrangement of Memory Chips on the DIMM
Capacity no. of chips (capacity x bus width)
64 MB 8 (8Mx8) 8 (4Mx16) 4 (8Mx16)
128 MB 16 (8Mx8) 8 (16Mx8) 8 (8Mx16) 4 (16Mx16)
256 MB 16 (16Mx8) 8 (32Mx8)
512 MB 16 (32Mx8)

1 Remove the six screws from the disk array system top cover as illustrated.
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2 Lift the cover.
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5 Unscrew the controller cage thumbscrew that is at the side (C).
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8 Pull the DIMM retaining clips away from the DIMM, then remove the DIMM. The
DIMM springs out of the socket.

9 Gently push the new DIMM into the socket at 45 degrees, then push the corners of the
DIMM down. The DIMM is secured by the DIMM socket retaining clips.

Note

The DIMM module will fit in only one direction. Do not force the
DIMM into place.
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10 Replace the daughterboard on the disk group controller, taking care to align the connec-
tors.
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13 Lower the controller cage lever to insert the controller cage into the backplane.
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16 Replace the six screws to fix the top cover on the disk array system chassis

g
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Item

Specification

Host Interface

SCSI Ultra 160 (PA-4800) or 2Gb Fibre Channel (PA-4811)

Disk Interface

8 x ATA 100 MB/s

Dimensions

88 mm (H) x 483 mm (W) x 583 mm (D)

RAID Functions

+ Raid levels: JBOD, 0, 1, 0+1, 3, 5, 3+0 or 5+0

* Hot spare support

+ Disk hot swapping with automatic online rebuilding
* Multiple raid (max. 4)

Disk Array Functions

» O/S independent and transparent

» Maximum fault tolerant capacity > 1.5 TB

* 128 ~ 512 MB SDRAM

» LCD panel operation indicator

» Audible alarm/Disable alarm

» Optional battery backup for disk array status
* LED indicator on disk failures

Connectors

* 4 x Ultra 160 SCSI ports (PA-4800) or

2 x 2Gb Fibre Channel ports (PA-4811)
* 1 x RS§-232 Serial port (115200, n, 8, 1)
* 1 x RJ-45 Ethernet port (10 Mbps)

Power Supply

+ 300W (1+1) redundant

* 100 - 240 VAC, 47-63 Hz, +/- 10%

» Over voltage, current, power, and short circuit protection
* LED indicates power status

* Operating temperature: 0°C ~ 50°C

+ Operating humidity: 20 ~ 90%

» Output: +5V, +3.3V, +12V

* Maximum load: 30A, 20A, 18A

* Minimum load 1A, 0.5A, 0.5A

» Harmonic: meets EN6100-3-2 standard

* EMI/RFI: CE, FCC class B and CISPR class B
+ Safety: UL, cUL, CB, TUV

Warranty

3 year warranty

EMI

CE class B, FCC class B, C-Tick class B and BSMI class B

Safety

UL, cUL, CB, and TUV
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Specification

Controller
> CPU Intel 80303 64-bit RISC
© microprocessor
©
g Disk Interface ATA100
Qo Disk Channels 8 channels with daughter
b board support
! Disk Interface Chipset Highpoint 370A
[92)
§ Memory Type 144-pin SO-DIMM
g Memory Sockets 1
% Memory Size up to 512 MB
LCD Interface One LCD panel, 2 lines by
16 characters
Button Interface Up, Down, ESC, and Enter
Battery Backup Interface Yes
Daughter Board Interface  Yes (1 x 64 bit/66 MHz and
1 x 32 bit/33 MHz)
PCI Interface 1 x 64 bit/66 MHz and 1 x
32 bit/33 MHz
Backplane Interface Slot-2
(connector)
Backpl
ackplane Disk Channel Support 8 channels
Disk Number Support 8 disks
Disk Connector Type SCA-2, 80-pin

Disk Power On Sequence

Select by jumper

(H/W: power on all disks,
S/W: 4 disks at a time with
2 ms interval)

Temperature Sensors

5

Power Connector Type

ATX x 2

Fan Connector Type

1 x 3-pin with housing, 2.54
mm pitch (1 red, 1 white)
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Item

Specification

Cooling Fans

Temperature Fan 2
Under 25°C 1/3 speed 1/3 speed
26°C ~40°C 1/2 speed 1/2 speed
41°C ~50°C 2/3 speed 2/3 speed

Over 51°C Full speed Full speed
Fan 1 Failure Full speed
Fan 2 Failure Full speed Failed

Management Software

* Terminal

— Through RS-232

— Text Mode

— Platform Independent
» Global-Eyes

— Win32 Platform

— System monitoring via SCSI channel

— ASPI required
» Global-Net

— Platform Independent

— System monitoring via Ethernet port

— Web Server required
— Browser Based

Event Message on LCD Message on GUI
Temperature over 50°C Over Temp. Over Temp.
Fan x malfunction Fan X Failed Fan X Failed

Power x malfunction

Power X Failed

Power X Failed

Under 3.315V, over 3.465V

Show error voltage x.xxV

Show error voltage x.xxV

Under 4.75V, over 5.25V

Show error voltage x.xxV

Show error voltage x.xxV

Under 11.4V, over 12.6V

Show error voltage x.xxV

Show error voltage x.xxV
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Item Temperature
Operating Temperature 5°C to 40°C
Non-operating Temperature -25°C to 60°C
Relative Humidity 10% to 85%, non-condensing

This FCC certification applies in the U.S. and Canada. This equipment has been tested and found
to comply with the limits for a Class B digital device, pursuant to Part 15 of the FCC Rules.
These limits are designed to provide reasonable protection against harmful interference when the
equipment is operated in a residential installation. This equipment generates, uses, and can radi-
ate radio frequency energy and, if not installed and used in accordance with this user's guide,
may cause harmful interference to radio communications. However, there is no guarantee that
interference will not occur in a particular installation. If this equipment does cause harmful inter-
ference to radio or television reception, which can be determined by turning the equipment off
and on, the user is encouraged to try to correct the interference by one or more of the following
measures:

* Reorient or relocate the receiving antenna.
* Increase the separation between the equipment and receiver.

» Connect the equipment into an outlet on a circuit different from that to which the receiver
is connected.

* Consult the dealer or an experienced radio/TV technician for help.
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