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About This Guide

This section identifies the audience of this guide and describes the contents (chapter by chapter)
and structure. In addition, this section includes a list of associated documents and the
conventions used in this guide.

This guide provides the following information:

«  How to ingall the StorageWorks Command Console Client

«  How to create your first virtual disk

+ How to ingtall the device drivers

- How to complete your configuration setup under Novell NetWare

Visit our Web Sitefor the Latest | nformation

Refer to our web site for the very latest drivers, technical tips, and documentation for this
product. Refer to the support area links available on the COMPAQ Home Page at:

WWW.Compag.com

Intended Audience

Thisguide isintended for administrators of the RA8000 Fibre Channel Subsystem.
Installing the Fibre Channel Subsystem requires a general understanding of Novell
NetWare servers, basic hardware installation procedures, networks, and NetWare and
RAID terminology.

AA-RFBOA-TE Xi
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Document Structure

This guide contains the following chapters:

Chapter 1. Installing SWCC Client and Creating Y our
First Virtual Disk

This chapter containsinstructions for installing the StorageWorks Command Console
(SWCC) Client, a Graphical User Interface (GUI), configuring the HSG80 controller for
NetWare operation, and creating your first virtual disk.

Chapter 2. Preparing Your Novell NetWare Host for Usewith the
RABO000/ESA 12000

This chapter contains instructions for configuring your host adapter/host controller and
installing the appropriate device driver on your host system.

Chapter 3. Configuration Guides
This chapter contains general guidelines for configuring your host system.

Chapter 4. Creating Your Storage Configuration with the CL1

This chapter contains instructions for creating an initial storage configuration using the
Command Line Interpreter (CLI). It briefly describesthe CLI and how to accessit. The
configuration steps include: adding devices; creating and initializing RAIDsets, stripesets,
mirrorsets, and striped mirrorsets; identifying a storageset as a unit to the host; and
verifying and recording the final configuration.

Appendix A. Planning Your Storage Configuration

This appendix describes the RAID configuration options and RAID concepts which you
need to know to create your storage configuration.

Appendix B. Valid ALPA Settings

This appendix provides a table of the valid arbitrated loop physical address (ALPA)
settings available for hard addressing the fibre channel arbitrated loop.

Appendix C. Regulatory Compliance Notices
This appendix describes the compliances required for the operation of your system.

Xii
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About This Guide

Related Documents

In addition to this guide, the following documentation is useful to the reader:

Table 1. Related Documents

Document Title Order Number

COMPAQ Fibre Channel Storage Hub 12 Installation Guide
COMPAQ StorageWorks HSG80 Array Controller

ACS Version 8.3 User Guide EK-HSG80-UG
COMPAQ Fibre Channel Storage Hub 7
(DS-DHGGA-CA) Installation Guide EK-DHGGA-UG

COMPAQ-Fibre Channel Host Adapter Installation Guide
COMPAQ StorageWorks UltraSCSI RAID Enclosure

(BA370-Series) User Guide EK-BA370-UG

The RAIDBOOK-A Source for RAID Technology RAID Advisory Board

COMPAQ StorageWorks HSG80 Array Controller

ACS V8.3 Release Notes AA-RFBBA-TE
Conventions

This guide uses the following documentation conventions:

Table 2. Style Conventions

Style Meaning

bol df ace type For emphasis and user input.

italic type For emphasis, manual titles, utilities, menus,
screens, and filenames.

pl ai n nmonospace type Screen text.

Table 3. Nomenclature Conventure

RAID Advisory Board Description RAID HSG80 Solutions Usage
RAID 0 STRIPEset
RAID 1 MIRRORset
RAID 0+1 STRIPED MIRRORset
RAID 5/3 RAIDset
AA-RFBOA-TE Xiii
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Support and Services

Who to contact in the Americas

Information and Product Questions:
Installation Support:
COMPAQ Multivendor Customer

Service (MCS):
Installation

Warranty

Remedial

Customer Support Center (CSC)

Local Sales Office / StorageWorks Hotline
1-800-786-7967

Contact the COMPAQ distributor where the Storage
Solution was Purchased / Local COMPAQ Sales Office.

Contact the COMPAQ Customer Support Center
(Cs0O).

Contact the COMPAQ Customer Support Center
(CSC) for warranty service after solution is installed and
operating.

Contact the COMPAQ Customer Support Center
(CsQO).

Note: A Service Contract is recommended when
the equipment is out of warranty. Contact the local.
COMPAQ Sales Office.

1-800-354-9000

Who to contact in Europe

Information and Product Questions:

Installation Support, and Installation:

For Warranty Service
For Remedial Service

Contact the COMPAQ distributor or reseller.

Contact the COMPAQ distributor or reseller from
whom the Storage Solution was purchased.

See the Warranty Card packaged with the product.
Contact the COMPAQ distributor or reseller from
whom the Storage Solution was purchased.

Note: A Service Contract is recommended when
the equipment is out of warranty.

Who to contact in Asia Pacific

For all services, contact the COMPAQ distributor or reseller from whom the equipment

was purchased.

Xiv
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| nstalling SWCC Client
and Creating Your First Virtual Disk

This chapter contains instructions for installing StorageWorks Command Console (SWCC) Client,
a Graphical User Interface (GUI), configuring the HSG80 RAID controller for Novell NetWare
operation, and creating your first virtual disk.

| NOTE |

For more information, use the online HELP in the SWCC
| Storage and CLI Windows. |

1.1 Introduction
This chapter provides the instructions required to accomplish the following tasks:

Installing the HSG80 Command Consol e software

Launching Command Console Client

Establishing communications with the HSG80 controller over the serial port
Configuring the HSG80 controller for NetWare operation

Creating your first virtual disk

To createyour first virtual disk, usethe serial port:

Serial Port Connection — This method is required to create your first virtual disk. This
chapter shows you how to create a virtual disk over the serial port using Command
Console Client software. The serial port method provides a local, direct connection to
your array.

AA-RFB9A-TE 1-1
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1.2 Installing Command Console Client
The minimum requirements to run Command Console Client are:

PC Requirements Intel 486 processor, 66 MHz, 16-MB memory, 2 MB free
disk space, and CD-ROM drive
Operating System Microsoft Windows 95, Windows NT 3.51, or 4.0

Command Console Client isinstalled from a CD-ROM disk using a standard Windows
installation routine on a Windows 95 or Windows NT platform. The program is self-
extracting and stores Command Console Client into the directory C:. \ Pr ogr am

Fi | es\ SWCC by default. During setup, you have the option to change the disk or
directory location.

| NOTE |

If you are upgrading to a new version of Command Console
| Client, run the uninstall program and remove the old version |
| before installing the new version. |

Toinstall Command Console:
Place the CD in the CD-ROM drive.

2. Run File Manager or Windows Explorer.
3. Movetothefolder: drive letter \SWCC\Client.
4. Choose Intel client; then double-click on Setup.
5. Follow the instructionsin the setup program to compl ete the installation.
1-2 AA-RFBOA-TE
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Chapter 1. Installing Command Console Client and Creating Your First Virtual Disk

1.3 Launching Command Console Client

To start Command Console from the Start Menu, click the HSG80 Storage Window name
(Figure 1-1).

Figure 1-1 Command Console Client’s Start Menu

IE Command Consaole W21 k= CliWindow

& HSGS0 Storage Wiindow
& HSZ30 Storage Window
& StorageWorks Command Console

The three choices Client provides you with at startup are:

« CLI Window: HS-series controllers provide a feature called the Command Line
Interpreter (CLI) for configuring and monitoring your storage controllers using text-
based commands. With the CLI, you can connect a maintenance terminal directly to
your controller and manage it using the complete set of CLI commands. Y ou can aso
use a host-based, virtual terminal, such as Command Console’s CLI Window, to make
the connection. See Appendix A, “Creating Your Storage Configuration with the CLI,”
for detalils.

« HSG80 Storage Window: Displays the Storage Window. This choice lets you monitor
and configure one storage subsystem using Client’s graphical user interface. All
connection choices are provided: serial line, host interface, and network (TCP/IP).

AA-RFBOA-TE 1-3
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Figure 1-2 HSG Storage Window Display

About HSG Storage Window E |

ﬁ Storageiforkz HSGED Storage Window W21
" © Compag Computer Corporation 1997, 1998, All nghts rezerved.

R eztricted Rights: Use, duplication, or disclozure by the 1.5,
Government iz subject to restrictions az zet forth in zubparagraph
[=] (110 of DFARS 252 227701 3, or in FAR 52 22719, or in FAR
222714 Al 11, az applicable.

Thiz zoftware iz proprietary ko and embodies the confidential
technology of Compag Computer Corporation. Pozsession, use, or
coping of this sofbware and media iz authonzed only pursuant to
a walid written licenze from Compaq or an authonzed sublicensor.

| NOTE |

The HSZ80 Storage Window option is not applicable to this
| document. |

« StorageWorks Command Console: Displays the Navigation Window. The Navigation
Window is a network navigation tool used to manage and monitor storage subsystems
over a TCP/IP network. This choice lets you monitor and configure one or many
storage subsystems over a network using Client's graphical tools.

1.4 Establishing a Serial Connection to the HSG80 Storage Window
To create your first virtual disk, establish a serial cable connection from one of the PC’s
COM ports to the storage subsystem's CTR TOP or CTR BOTTOM configuration port
(See Appendix A, “Creating Your Storage Configuration with the CLI") and:
1. Click Sart on the taskbar.
2. Click Programs.
3. Click Command Console.
4. Click HSG80 Sorage Window.
5. When the Connection Selection dialog box displays, clicksthiel radio button
(Figure 1-3), then cliclOK to display theConnect Serial dialog box (Figure 1-4).
1-4 AA-RFBOA-TE
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Chapter 1. Installing Command Console Client and Creating Your First Virtual Disk

Figure 1-3 Connection Selection Dialog Box

Connection Selection I

Communication type——;

Cancel |

' Netwark [TCRAP)

AA-RFBOA-TE 1-5
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Figure 1-4 Connection Serial Dialog Box for Storage Window

Connect Senal E I

COk port; Baud rate:

2 T
Subsystem Phyzsical view: Crefault
324-Device j .

Subsystemn Grid wigw:

|& Channe! Smal ==

Connect I Cancel |

6. From the drop-down menu, in the Connect Serial dialog box, select the PC COM
port your HSG80 controller is connected to, then select the baud rate (the controller
default baud rate is 9600). Click Connect to display the Storage Window (Figure 1-
5.) You are now connected to your storage subsystem. The next step is configuring
the controller.

| NOTE |

The top windowpane displays the virtual disks you create.
| The bottom windowpane shows the devices you have |
| installed in the RABOOO/ESA 12000 subsystem. On startup, |
| Command Console finds installed drives and displays them |
| in a grid by channel and SCSI ID number. |

1-6
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Chapter 1. Installing Command Console Client and Creating Your First Virtual Disk

Figure 1-5 Storage Window

B
TERGETID
F 1 21 4 5 BT 0 % TW11211 1418
12EaEE I=I=]= =]
rEaada SI=[=1=
E'I:I:ﬂl‘_': aEEa
E_iIEIIIEI!I SEEA
== =] BHEEE
A= 1= == == 1=1=]
Coraclen T 2R
u |
Fron Holp. mrnn Fi ier R [N I
1.5 Controller Properties
| NOTE |

This section discusses only one method for setting
| controller properties. Controller properties can also be set |
| using the CLI, as described in Chapter 4. |

Your controller’s operating parameters are stored in property sheets. Controller property
sheets are accessed by double-clicking on a controller icon in the Storage Window or
right clicking the icon and selectirRyoperties. Property sheets are tabbed. To access a

sheet, click its tab.

AA-RFBYA-TE 1-7
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Changesin all fields cause a controller restart and put the changes into effect. The
program prompts you for confirmation before it restarts your controller.

| NOTE |

After you change a parameter that causes a controller
| restart, there is an approximately 90-second delay while the |
| controller reinitializes. |

1. Access the controller’'s property sheets by double-clicking the controller’s icon in the
Storage Window. When you double-click a controller’s icon Gheeral controller
properties sheet displays (Figure 1-5). The controller has five property sheets. Each
sheet is accessed by clicking on its tab.

Confirm the following:
« Allocation class is 0
¢ SCSI modes are SCSI-2 or SCSI-3

You can also set time and date general properties.

NOTE

If you are choosing the SCSI-2 version, do not check the
Enable Command Console Lun alias box. For NetWare,
either SCSI-2 or SCSI-3 modes are supported. If SCSI-2
mode is chosen, the Command Console Lun is not
supported. See Figure 1-6 General Controller Properties
Tab.

1-8 AA-RFB9A-TE
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Chapter 1. Installing Command Console Client and Creating Your First Virtual Disk

Figure 1-6 General Controller Properties Tab

Controller Properties

General I Huost F'u:urtsl Eachel Communications LLINI Eu:unneu:tiu:unsl Batter_l,ll

B attarn contraller:

H5GA0
ZEE1700330
E

WE3G-0

E0Z2

]|

Top cantraller:
Type: H5G20
Sernial number; LEE1F01059
SC5| address: i
Firrware revizion: WEaGE-0
Hardware revisian: EO2
— Comman Parameters
MHode 1D A000-1FET-0000-3420

Configured far:  dual

™| Enable Cammand Eansale Lo alizs:

Allocation class: ||:|

SCSl werzion: 5512
[ Enable autospare

—

Timne:

D ate: dd-mrnrm-pyy

Caricel 1]

AA-RFBOA-TE
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2. Click the Host Portstab to display the host port operating parameters and verify that
the Requested Topology and Actual Topology settings appear as shown in Figure 1-7.

Figure 1-7 Host Ports Controller Properties Tab

Host Part 2

Port 10

Fibre: Chatinel Profile:
Requested Topology:
Actual Topology:

Requested Port Address:

Actual Port Address:

5000-1FE1-0000-04B2
PLD&,

LOORP_HARD

ztandby

72

72

Controller Properties |
General | Cache | Cormrmunications LUM | Contections | Battery |
Top cantroller: Battom controller:
Host Port 1: _— _—
Port 1D: B000-1FE 7 -0000-04E1 B000-1FE1 -0000-04E1
Fibre Channel Profile: PLDA FLDA
Fequested Topology: LOOP_HARD LOOFP_HARD
Actual Topaology: loop Lp ztandby
Fequested Port Address: 71 1
Actual Port Address: Fal il

5000-1FE-0000-04B 2
PLOA,

LOOP_HARD

loop up

72

72

(1] 4 I Cancel Apply

To set the controller loop_hard, at the CL1, type the following:

O setthisport_1 topology=loop_hard
O setthisport 1 apa=71
O setthisport_2 topology=loop_hard
O setthisport 2 apa=72

1-10 AA-RFBOA-TE
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3. Click the Cache tab to check cache sizein Figure 1-8.
Confirm the following:

¢ Cache flush_time: (seconds): is 10
» Respond to internal cache battery condition is selected

Figure 1-8 Cache Controller Properties Tab

Controller Properties

Top cantraller: Bottamn contraller:
Wiite cache size: 123 123
ersion: ooz ooz
Cache stabus: GOOD GOOD

Influzhed data in cache: Mo

Mo
Cache fluzh timer [zeconds]: I‘I ] I'I N

— Options

i\, Caution: Changing theze settings autamatically
restarts both cantrallers

¥ Reszpond to internal cache battery condition.
[Ma UPS iz connected ta this subspztem]

[ Enable mirored cache

k. I Cancel Apply
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4. Click the Communications LUN tab. (Figure 1-9)

The Communications LUN is not used with NetWare if the SCSI-2 version is

selected. It should be disabled (grayed out). If the Communications LUN is enabled,
disableit using the CLI window. First close the Storage Window, and establish a CLI
connection as described in Appendix A. To invoke a CLI window from the Command
Console Client's START menu, select Command Console V2.1, then the CLI
Window option.

The Connection Selection Window (Figure 1-3) appears. Select Serial. At the next
window Select 9600 baud rate and click Connect to invoke the CLI window. Type
this command to disable the Communication LUN:

set this_controller nocomrand_consol e_| un

Close the CLI window. Return to the Windows Start Menu and sele&iSB80
Sorage Window option to re-open the storage window.

1-12
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Figure 1-9 Communications LUN Controller Properties Tab

Controller Properties

" r|'_|-:f.lr|';|

I b=l

iy [
Appl

5. Click the Connections tab (Figure 1-10).
Confirm the following:
e UseaWINNT Operating System with Novell NetWare
e Unit Offset should be O for Port 1

AA-RFBOA-TE 1-13
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Figure 1-10 Connections Controller Properties Tab

Controller Properties |

Generall Huost F'u:urtsl Eachel Communications LUN — Connections I Batter_l,ll

Connection Mame

Dperating Syztern Port Address Status

Unit Offset

cPa_t [winwt =] 2 oo00004 OrineTep  [100]
Hast ID: 5008-05F1-FADE-81F0 Adapter ID:  5008-05F1-FADE-G1F0
[cPo_2 [wiunt =] 1 000004 Oriine Battom [0
Hast ID: 5008-05F1-FADE-S1F0 Adapter ID:  5008-05F1-FADE-81F0
|CPO_14 [winnT =] 2 000001 Online Top [100”
HostID: 5008-05F1-FADE-7617 Adapter ID:  5008-05F1-FADE-7617
|CPo_2e [winwt =] 1 000001 Online Bottar o
Host [0 5003-05F1-FADE-FE1 ¥ Adapter ID: 5002-05F1-FADB-FE17
|cPo_1C [winnt ™ =] 2 000002 OnineTop 100

Host ID: 5008-05F1-FADB-81FA

&dapter ID: 5003-05F1-FADE-21FA

IEF'DJD IWINNT j 1 000002 Orline Bottarn ||:|_
Host ID: BO02-05F1-FADE-21FA, Adapter D 5003-05F1-FADE-B1FA
[CPO_TE [WINNT =] 2 000008 OrineTop  [100
Host ID:  5003-05F1-FADE-7EE3 Adapter D 5O0S8-05F1-FADEB-7BE3
|CPO_1H [winnt =] 1 000008 OrlineBattom [0

Host 1D B008-05F1-FADE-7EES

Adapter ID: - 5008-05F1-FADE-7EE3

o |

Caricel Apply |

1-14

AA-RFBOA-TE
387376-001



Chapter 1. Installing Command Console Client and Creating Your First Virtual Disk

6. Click the Battery tab (Figure 1-11).

| NOTE |

‘ Confirm that the battery is fully charged. If not, wait until it is ‘
| fully charged before using the system. |

Figure 1-11 Battery Controller Properties Tab
Controller Properties |

Generall Host F'u:nrtsl Eachel Cormrmunications LUNI Connections

Top contraller:

Batterny Charge:  FULLY CHARGED
Expiration Date:  UMKNOwWMN EXFIRATION DATE!

Battam controller:

Battery Charge:  FULLY CHARGED
Expiration Date:  UMENOWH EXPIRATION DATE!

ok I Cancel Apply
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1.6 Creating Your First Virtual Disk

Command Console Client can create a number of different types of logical storage units,
called virtual disks, on your RA8000/ESA 12000 Fibre Channel Storage Subsystem. You
can create:

+ Single-device virtual disks (JBODs)

« Striped virtual disks (RAID 0)

+ Mirrored virtual disks (RAID 1)

« Striped mirrored virtual disks (RAID 0+1)

« Striped parity virtual diskswith floating parity disk (RAID 3/5)

Virtual disks are created using Command Console Client’s Virtual Disk Wizard.
Start the Wizard:

After you have established a serial connection to your RA8000/ESA 12000 Fibre Channel
Subsystem and have accessed the subsystem’s Storage WindowAdgklctual Disk
from the Storage menu to start the Virtual Disk Wizard.

Add Wirtual Dizk. ..

Update Contraller 5 afbware. ..

LContraller Configuration .
Wirtual Disk, b
Lrevice b
1-16 AA-RFB9A-TE
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Createthe Virtual Disk:

1. Click theradio button of the RAID level you want, then click Next.

Figure 1-12 Add Virtual Disk Wizard - Step 1 of 5

Add Virtual Disk Wizard - S5tep 1 of 5

AA-RFBOA-TE 1-17
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2. Select the devices you want to include in the virtual disk from alist of available
storage devices by clicking them in the Devices available to create a new virtual
disk: window in the dialog box. Asyou click them, they are listed in the Details of
selected devices: windowpane.

Figure 1-13 Add Virtual Disk Wizard - Step 2 of 5

Add Virtual Disk Wizard - S5tep 2 of 5

Select the available storage for creation of the new wirtual disk.
Available storage: 28

tame | Channel | Target 1D | Capacity :I
ElDiskeonon & n 18.20 GB —
EIDIsKs1ion 5 11 1820 GB
EDiskEo0n & 3 4.290GB
ElDISkE0200 & 2 429GR

MISKRONMN 5 M 1N RR -
il il

Select only 1 device to make a JBOD wirtual dizk.

Selected devices: 1

Name | Charinel | TagetiD [ Capaciy
EiDiskenson . 6 B 310 GB
4 I I _LI

< Back I Mewt > I Caricel
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3. Select the capacity for the virtual disk, then click Next. The wizard offers the option
of using only a portion of the capacity of the devices you have selected for your new
virtual disk. It displaysthe total, available capacity of the devices you have selected
in the capacity box. Enter the size of the virtual disk you want to create in the box,
then click Add. If you want to create multiple partitions, complete all stepsfor this
partition. Then access the wizard again, and enter the same choices to create another
partitioned disk. When finished, click Next.

Figure 1-14 Add Virtual Disk Wizard - Step of 3 of 5
Add Virtual Disk Wizard - Step 3 of 5 i

Set the capacity for the new wirtual disk.

Bazed on the RAID level and devices you have zelected, the capacity available for the new
wirtual disk. iz dizplayed below.

Selected RAID level JBOD [individual devize]

- Set virtual disk capacity
Specify a capacity within this range:

binimum capacity: 1MB
b4 aimunn capacity: 9057.82 MB

LCapacity for virtual dizk: ]909?.82 ME

Cancel i

AA-RFBOA-TE 1-19
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4. Enter the virtual disk name. Enter the maximum cache transfer blocks, then click
Next.

NOTE

Always assign all partitions of a storageset to the same host
port (do not split partitioned storagesets across host ports).

Figure 1-15 Add Virtual Disk Wizard -Step 4 of 5

Add Virtual Disk Whizard - Step 4 of 5
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5. Thefina Virtual Disk Wizard window reviews the choices you have made in steps 1
through 4. If you are satisfied with your choices, click Finish.

Figure 1-16 Add Virtual Disk Wizard -Step 5 of 5

Add ¥irtual Dizsk Wizard - Step 5 of 5 i

iy wirtual disk with the following characterniztics will be created on the subsystem;

—Characteristics

RalD level JBOD [individual device] Yirtual Digk. Mame: df
Capacity; 910 GE wiite-back cache: (]|
Host acceszID: ALL Readahead cache:  OM
Save configuration:  OFF Max cached transfer: 32

| Member devices: 1

Marme i Channel i Target ... i Capacity i
DISK.E0500 E 9 910 GR

I you are zatisfied with these charactenstics, select Finish to create the wirtual disk. .

< Back I Finish i Cancel

When you click Finish, the storageset will start initialization.

6. You can view the virtual disksyou have created by returning to the Storage Window
For additional information, see Chapter 1.4, “Establishing a Serial Connection to the

HSG80 Storage Window.” Figure 1-17 displays 8@ age Window-Virtual Disk
Window.

AA-RFBOA-TE
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Figure 1-17 Storage Window-Virtual Disk Window

= Storage Window for COM1, 3600

Filz ‘iew Storage Options Help
O el [ =
Wirtual digks [1]:
@J
oli]
Devices [48]:
TARGET ID
001 2 3 45 E 7 8 910 1112131415
1EEEA EEEE
L EEEE EEEE
g IEEEE EEEE
% {EEEA BEEEE
SEEEE EEEE
FEEEEA EEEE
Cantrolers 1 68 2 B8
1] [+
For Help, press F1 @WW_@_ v

| NOTE |

For more information, use the online HELP in the SWCC
| Storage and CLI windows. |
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Preparing Your Novell NetWare Host
for Use with the RAS0O00/ESA 12000

This chapter contains instructions for configuring your host adapter/host controller and installing
the appropriate device driver in your host system.

| NOTE |

To configure your RA8000 Fibre Channel subsystem for
| access from two hosts, perform the procedures below on |
| both host systems. |

2.1 Installing the Device Driver

You can install the Novell NetWare Driver on the server from either the SmartStart CD or
from the RAB000/ESA 12000 Solution Software V8.3 for the Novell NetWare CD. To
perform either of these procedures, follow the installation instructions below.

| NOTE |

Your adapter package and the RAS000/ESA 12000 Solution
| Software V8.3 for Novell NetWare both include the required |
| adapter-specific software. Use only the adapters and |
| drivers supplied, since these are tested and certified to |
| function with the RABOOO/ESA 12000 HSG80 controller. |

211 Installing the Novell NetWare Driver on the Server from the
SmartStart CD

1. From the NetWare 4.x console, type Load I nstall or from the NetWare 5.x console,
type Load NWconfig.

Select Product Options from the menu and press Enter .
Select Install a Product Not Listed and press Enter .
Press F3 to specify a different path.

Insert the Compaq SmartStart and Support Software CD-ROM V4.23 or later into the
server’s CD-ROM drive.

S
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6. Execute one of the following procedures:

« Either mount the CD-ROM as a NetWare volume and enter the path
CPQSM ST423:\CPQSUPSW\NSSD and press Enter. Volume name will vary
pending SmartStart version.

¢ Orif the DOS CD-ROM driver support isloaded, enter the path <CD-ROM drive
letter >:\CPQSUPSW\NSSD and press Enter.

7. PressEnter to proceed past the Welcome screen.

8. Select Compaqg NWPA Sorage Support from the menu by scrolling cursor to it and
press F5 to mark the selection.

9. To access the main menu, press Tab.
10.To select Install Selected Files, press Enter.
11. After reviewing the Install Results, press Enter.

12. Select To Reboot Server and follow the instructions displayed on the screen in order to
install the upgraded and/or new device drivers loaded on the server.

| NOTE |

The STARTUP.NCF file will automatically be updated with
| the appropriate driver load statements. |

212 Installing the Novell NetWare Driver from the RA8000/ESA 12000
to the RAB000/ESA 12000 Solution Software V8.3 for the Novell NetWare CD

1. Mount the RA8000_V83_NW CD as a NetWare volume.

2. TypeLoad Install from the NetWare 4.x console or type L oad NWCONFI G from
the NetWare 5.0 console.

Select Driver Options from the menu and press Enter .

Select Configure Disk and Storage Device Drivers from the menu and press Enter.
Select Additional Driversfrom the menu and press Enter.

Pressthe Insert key to Install and Unlist Driver.

Press F3 to specify an additional path.

Type the following path to the driver: RA8000_V83 NW:CPQFC\.

Select CPQFC.HAM and select Yes to copy the driver to the default server boot path
C:\NWSERVER.

10. Select Save the parameters and load the driver.
11. Select Load additional driver.

© © N o gk~ w
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12. Select CPQSHD.CDM and select Yesto copy the driver to the default server boot path
C:\NWSERVER.

13. Select Save the parameter and load the driver.

14.Type “Scan for new devices” from the NetWare 4.0 console or type “Scan all” from
the NetWare 5.0 console.

15.Type “List Devices” from the console.

16.1f you have a storageset configured on the RA8000, you should see it listed as
“Compaq StorageWorks FC Array Disk Idx LUNy,” where x is the ID number and y is
the lun number.

| NOTE |

The STARTUP.NCF file will automatically be updated with
| the appropriate driver loaded statements. |

2.2 Completing Your Configuration under Novell NetWare
Novell NetWare will recognize new RA8000/ESA 12000 Fibre Channel Storage
subsystem devices or changes to existing configurations. You do not need to restart the
NetWare server.
221 Configure A NetWare Volume on the Storageset for NetWare 5.0
1. From the NetWare 5.x console, tyjmad NWconfig.
2. SelectDisk Options.
3. SelectModify disk partitions and Hot Fix.
4. When theAvailable Disk Drives screen is displayed, sel&@ympaqg StorageWorks
FC Array Disk x Lunyy.
| NOTE |
X is a number that is created by the driver to signify the
| HSGB80 port and Y represents the Storageset Lun number. |
SelectCreate NetWare disk partition and pres§10.
To create the NetWare partition, sel¥es.
To continue to thévailable Installation Disk Options screen, press thesc key two
times.
8. SelectNetWare Volume Options from theAvailable Disk Options menu.
9. To add NetWare Volume, press thnsert key.
10. Select the newly created NetWare partition and fEeser.
AA-RFBOA-TE 2-3
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11.
12.
13.
14.
15.
16.
17.
18.

Select Make this segment a new volume or Add this segment to an existing volume.
Provide a NetWare volume name in the text box and pressEnter.

To save the volume name, press F10.

To exit the Volume creation menu, press F10, then the Esc key.

To save volume changes, select Yes.

Enter your administrator password.

Select Mount all volumes and press the Esc key.

To exit NWconfig, select Yes.

To delete NetWare volumes and partitions prior to deleting or reconfiguring Compag
StorageWorks virtual disks, type NWCONFIG.

| NOTE |

Prior to deleting or reconfiguring Compaq StorageWorks
| virtual disks, you must delete NetWare volumes and |
| partitions residing on them using INSTALL.NLM or |
| NWCONFIG.NLM. |

2-4
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Configuration Guides

This chapter contains general guidelines for configuring your host system.

31 General Configuration Guidelines

Fibre Channel storage technology offers more configuration flexibility than parallel
SCSI storage. This chapter describes typical RA8000/ESA 12000 FC configurations for
Netware. This document is not intended to describe all possible configurations. For
configurations not shown here, the configuration maximums listed should be used to
determine the viability of the proposed configuration. It is strongly recommended that
you hot exceed the maximums listed.

The maximums and notes listed apply to al configurations. Additional information
specific to particular configurationsis provided in each configuration section.

3.1.1 Configuration Maximums

500 meters per optical cable segment, 1 kilometer distance between server and
storage

For single path configurations, the number of FC HBAS per server, connected to
separate loops, is based on server capacity (Note: If configuring more than 1 FC
HBA in the same server, each HBA must be on a different loop)

Controller Transparent Failover Mode

Up to 4 servers on asingle loop with up to 2 storage systems - using 4 controllers
with 2 active controller host ports per controller pair

Up to 8 servers on two loops (4 servers per loop) with 1 storage system - using 2
controllers with 2 active controller host ports

The maximum storage capacity stated (1.3 TB) assumes 18 GB disks, increasesin
disk drive capacity will increase overall storage capacity for the same enclosure
footprint

AA-RFBYA-TE 3-1
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3.1.2 General Configuration Notes

e All single controller enclosure configurations can be upgraded to dual controller
configurations.

¢ Dual redundant controllers can be configured for Transparent Failover Mode or
Multiple-Bus Failover Mode. NetWare only supports Transparent Failover Mode.

e All configuration diagrams show afront view of the storage system. Controller A is
the top controller and Controller B is the bottom controller. Controller Host Port 1
isthe left port and Host Port 2 isthe right port.

e Each storage system can be configured using SWCC or the Command Line
Interface (CLI1) configured through either the HSG80 controller maintenance serial
port or a TCP/IP interface.

e All configurations use ACS V8.3 (Array Controller Software) configured for FC-
AL topology.

»  All configurations use short wavelength |asers and multi-mode fibre channel
optical cables.

»  All configurations require the Arbitrated Loop Physical Address (ALPA) for each
loop device be set to hard and be unique (refer to the product documentation for a
list of valid addresses).

< All configurations require the Connection Name Operating System parameter set to
“WINNT".

< For configurations with more than one server on the same loop

O Use theConnection Name Unit Offset value to set the range of unit numbers to
be visible from each server (using the CLI, “S&hnection-name
UNIT_OFFSET = n").

O Use theUnit Connection Name parameter to allow exclusive access to units
from each server (using the CLI, “Skihit-number
DISABLE_ACCESS PATH = ALL ENABLE_ACCESS PATH =
connection-name”).

0 For single controller configurations with two active controller host ports on the
same loop use théonnection Name Unit Offset value to set the range of unit
numbers to be visible from controller Host Port 2.

¢ Record the FC HBANorldwide ID (WWID) IEEE address shown on the back of
each FC HBA prior to installing into a server.

3-2 AA-RFBYA-TE
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¢ Usetherecorded WWID to identify the connection name displayed from the CL1 at
the controller using the SHOW CONNECTIONS command.

¢ Rename connection names. By default new connection names are automatically
added to the controller connection name table as “INEWCONNn” (where nn is a
number from 1 to 32). The controllers add a connection when a path to an adapter
from each active controller host port is detected. Once you have identified each
connection using the FC HBA WWID, rename the connections to a name
meaningful to the specific configuration, such as SERVER1P1, using the CLI,
“RENAME old-name new-name”. (Note: Connection names can be a maximum of
9 characters).

e Each active controller host port on a loop presents one SCSI Target ID with up to
eight LUNs toeach server (FC HBA) on the same loop)Ns (logcal units) can
consist of single disks (JBOD), a storageset of multiple disks, or a partition (up to
8), configured for a specific RAID level of 0, 0 + 1, or 3/5.

3.2 Configuration 1 - One Server, Single Controller

The single controller configuration is an entry-level RA8000 or ESA 12000 that can be
expanded to accommodate additional storage capacity or performance needs as required
(Figure 3-1). The configuration consists of an RA8000 or ESA 12000 storage enclosure
with a single HSG80 array controller on a single fibre channel loop. In the initial
configuration a single controller host port (Port 1) is active providing up to 8 LUNs

across up to 24 disks. An additional 48 disks can be added using two expansion
enclosures.

Figure 3-1 One Sever, Single Controller Configuration

| 24 Disks |

r---—-——"7"=7="7=7==°=7+7 [}

: 24 Disks D

RA8000 FC '

Single .

Server Controller -1
FC HBA 24 Disks L

ActlVe L pot1 Port2
Empty
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LUN capacity can be doubled by the use of athird fibre channel cable connected to the

second controller host port (Host Port 2, Figure 3-2), resulting in the configuration
shown below.

Figure 3-2 Single Server, Dual-port Configuration

: 24 Disks :

[=-—-—---------- 1

I 24 Disks D

RA8000 FC o

Single D

Server Controller !
[ Ferien | 24 Disks !

Active | Port 1 Port 2 Active
Empty

321 Configuration 1 Notes

Single Fibre Channel Loop

This configuration consists of a single HSG80 controller so controller failover is not
available

Up to 500 meters per cable segment
Up to 72 disks with 2 optional expansion enclosures

Up to 8 LUNswith 1 active controller host port (first diagram). Suggested controller
unit number assignment: Port 1 units DO — D7. In this configuration, 1 logical
connection is available.

Up to 16 LUNs with 2active controller host ports (second diagram). Suggested
controller unit number assignment: Port 1 units DO — D7, Port 2 units D100-D107. In
this configuration, 2 logical connections are available.

Use of controller Host Port 2 requires a third cable and enabling of the port through
the Command Line Interface (CLI) using the following commands:

0 SET THIS PORT_2_TOPOLOGY = LOOP_HARD
0O SET THIS PORT_2 AL_PA=72
Rename the connection names, for example, SERVER1P1, SERVER1P2

Set the connection name unit offset value for port 2:
SERVER1P2 UNIT_OFFSET = 100

34
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3.3

Configuration 2 - One Server, Dual Controller Transparent Failover

This two-controller configuration provides dual redundant controllers configured in
Transparent Failover mode (Figure 3-3). The configuration consists of an RA8000 or
ESA 12000 storage enclosure with two HSG80 array controllers on asingle loop. In
normal

operation Controller A provides the active path for al storagesets to the server through
Port 1. A second controller, Controller B, isahot standby. Controller B will
automatically become active in the event of afailurein Controller A. All units being
accessed through Port 1 of Controller A will become accessible through Port 1 of
Controller B. In the initial configuration a single controller host port (Port 1) is active
providing up to 8 LUNSs across up to 24 disks. An additional 48 disks can be added
using two expansion enclosures.

Figure 3-3 Single Server, Dual-controller Configuration

: 24 Disks

RA8000 or |
ESA12000 FC |

Server Dual Controller

FC HBA 24 Disks _

Active

— Portl Port 2

mememeEEe "= Portl Port 2

Controller B can be used as an active controller to increase performance, and double
LUN capacity can be accomplished without sacrificing redundancy. Two fibre channel
cables, one connected to Controller A Port 2, and one connected to Controller B Port 2,
result in the configuration shown below. This configuration provides full controller
redundancy in the event that Controller A or Controller B fails. In either failover
scenarios the surviving controller will transition a standby port to the active state
providing accessto all unitsto the server (Figure 3-4).
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Figure 3-4 Single Server, Dual port Configuration

: 24 Disks

RAB000 or | !
ESA12000 FC | !

Server Dual Controller

. 24 Disks .

Active

""""" = Portl Port2 —]

— Portl Port2 =-f-="=" a
I
|
|
]

331 Configuration 2 Notes

¢ Single Fibre Channel Loop

e Dual HSG80 controllers configured in Transparent Failover Mode
e Up to 500 meters per cable segment

e Upto 72 diskswith 2 optional expansion enclosures

e Upto8LUNswith 1 active controller host port (first diagram). Suggested controller
unit number assignment: Port 1 units DO — D7

e Up to 16 LUNSs with Zactive controller host ports (second diagram). Suggested
controller unit number assignment: Port 1 units DO — D7, Port 2 units D100 — D107

e Controller Host Port 2 requires two fibre channel cables

« By default, setting the controller pair in Transparent Failover mode will
automatically configure Port 1 and Port 2 of both controllers to the Active and
Standby state indicated, and set the unit offset values to O for Port 1 and 100 for Port
2

« In this configuration, 2 logical connections are available
* Rename the connections (for example, SERVER1P1, SERVER1P2)
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34 Configuration 3 — Two Servers, Single Controller,
Shared Storage Enclosure

Configuration 3 uses the second controller host port to provide storage to a second
separate (non-cooperating) server (Figure 3-5). The two servers share the storage
enclosure in that each server has exclusive access to its own LUNSs through the use of
mutually exclusive LUN numbering. This configuration utilizes two separate fibre
channel loops.

Figure 3-5 Two Servers, Single-controller Configuration

: 24 Disks |
r-———"">"~"~>"="="====77+7 1 I
! 24 Disks L
RA8000 or L Windows NT
Server ESA12000 FC | ! | Intel
! Single - Server 2
Controller '
FC HBA —s FC HBA
24 Disks
4@ Active Port 1 port2 —| Active
Hub ‘73 '
Empty

34.1 Configuration 3 Notes
¢ Two fibre channel loops
e Shared storage enclosure

e Thisconfiguration consists of a single HSG80 controller so controller failover is not
available

e Up to 500 meters per cable segment
e Upto 72 diskswith 2 optional expansion enclosures

e« Upto 16 LUNstotal, 8 available to each server with 2 active controller host ports.
Suggested controller unit number assignment: Server 1 Port 1 units DO — D7, Server
2 Port 2 units D100-D107

* In this configuration, 2 logical connections are available, 1 to each server

« Utilization of controller host Port 2 requires a third cable and enabling of the port
through the Command Line Interface (CLI) using the following commands:

» SET THIS PORT_2_TOPOLOGY = LOOP_HARD
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3.5

e SETTHISPORT 2 AL_PA =72
¢ Rename the connections, for example SERVER1P1, SERVER2P2

e Set the connection name unit offset value for port 2,
SERVER2P2 UNIT_OFFSET = 100

Configuration 4 — Two Servers, Dual Controller Transparent Failover,
Shared Storage Enclosure

This configuration utilizes adual controller pair to provide storage and controller
redundancy to a second, separate (non-cooperating) server (Figure 3-6). The two servers
share the storage enclosure in that each server has exclusive accessto itsown LUNS
through the use of mutually exclusive LUN numbering. This configuration utilizes two
separate fibre channel 1oops. Each server has access to its own dedicated controller. In
the event of a controller failover, the surviving controller will continue to provide full
accessto both servers.

In normal operation Controller A provides the active path for all storagesets assigned to
server 1 through Port 1. A second controller, Controller B, provides the active path for
all storagesets assigned to server 2 through Port 2. Each server also has a dedicated
standby port in the event that there is a controller failover.

Figure 3-6 Two Servers, Dual-controller Configuration

I 24 Disks

RA8000 or
Server ESA12000 FC
1 Dual Controller

[Fonen | 24 Disks _

Server 2

FC HBA

Acti Standb
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AN Standoy L bot1 Port 2 ctive
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351 Configuration 4 Notes

Two fibre channel loops

Shared storage enclosure

Dual HSG80 controllers configured in Transparent Failover Mode
Up to 500 meters per cable segment

Up to 72 disks with 2 optional expansion enclosures

Up to 16 LUNS, 8 available to each server with 2 active controller host ports.
Suggested controller unit number assignment: Server 1 Port 1 units DO — D7, Server 2
Port 2 units D100-D107

In this configuration, 2 logical connections are available, 1 to each server
Rename the connections, for example SERVER1P1, SERVER2P2

By default, setting the controller pair in Transparent Failover mode will

automatically configure Port 1 and Port 2 of both controllers to the Active and
Standby state indicated, and set the unit offset values to O for Port 1 and 100 for Port
2

The second controller host port requires a second Server, FC host bus adapter, hub
and cables

AA-RFBYA
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3.6 Configuration 5 — Up to Four Servers, Dual Controller Transparent
Failover, Shared Storage Enclosure

Up to four servers share the storage enclosure in that each server has exclusive access to
itsown set of LUNSs (Figure 3-7). This is made possible legtmg explicit “host access”

at the unit level and using connection name “unit offsets” to give each server an
accessible range of unit numbers. Additional levels of access control are necessary for
this configuration because all servers are sharing the single fibre channel loop. As with
all dual controller configurations, controller failover and performance benefits are
inherent.

Figure 3—-7 Four Servers, Dual-controller Configuration
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3.6.1 Configuration 5 Notes

¢ Single fibre channel loop

¢ Shared storage enclosure

« Dual HSG80 controllers configured in Transparent Failover Mode

e Up to 500 meters per cable segment

e Up to 72 disks with 2 optional expansion enclosures

e Upto 64 LUNSs ttal, 16 available to each server with 2 active controller host ports
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¢ Inthisconfiguration, 8 logical connections are available, 2 to each server
¢ Rename the connections, for example., SERVER1P1, SERVER1P2, SERVER2P1

e Set the connection name unit offset values. By default, setting the controller pair in
Transparent Failover Mode will automatically configure Port 1 and Port 2 of both
controllersto the Active and Standby state indicated, and set unit offset valuesto O
for Port 1 and 100 for Port 2. Use the default connection unit offset values for one of
the servers and set new unit offset values for connections to the other three servers as
shown below.

e Set exclusive unit access for each unit to a specific server connection name, such as
for unit DO “SET DO_DISABLE_ACCESS_PATH=ALL", then “SET DO
ENABLE_ACCESS PATH=SERVER1P1", then do the same for unit D100.

| NOTE |

If you are using SWCC to create units, default units are
| enabled on all known connections. |

¢ Set each FC HBA ALPA to a unique hard address, such as HBA 1 = 01, HBA2 = 02,
HBA3 = 03, HBA4 = 04.

¢ Suggested connection parameters and unit numbering would result in the units being
distributed equally across controller host ports as follows:

e Server 1: Port 1 units DO — D7, Port 2 units D100 — D107

« Connection name, unit offset value: SERVER1P1, 0. SERVER1P2, 100
e Server 2: Port 1 units D8 — D15, Port 2 units D108 — D115

e Connection name, unit offset value: SERVER2P1, 8. SERVER2P2 108

e Server 3: Port 1 units D16 — D23, Port 2 units D116 — D123

e Connection name, unit offset value: SERVER3P1, 16. SERVER3P2, 116
e Server 4: Port 1 units D24 — D31, Port 2 units D124 — D131

« Connection name, unit offset value: SERVER4P1, 24. SERVER4P2, 124

AA-RFBYA-TE 3-11
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3.7

Configuration 6 — Eight Servers, Dual Controller Transparent Failover,
Shared Storage Enclosure

This configuration utilizes adual controller pair on two fibre channel loops to provide

storage and controller redundancy to two groups of four separate (non-cooperating)

servers (Figure 3-8). The eight servers share the storage enclosure in that each server

has exclusive access to its own set of LUNS. Thisis made possible by the setting of

explicit “host access” at the unit level and using connection name “unit offsets” to give
each server an accessible range of unit numbers. Additional levels of access control are
necessary for this configuration because each group of four servers is sharing the same
loop.

Figure 3-8 Eight Servers, Dual-controller Configuration
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3.7.1 Configuration 6 Notes

Two fibre channel loops

Shared storage enclosure

Dual HSGB80 controllers configured in Transparent Failover Mode

Up to 500 meters per cable segment

Up to 72 disks with 2 optional expansion enclosures

Up to 64 LUNSs, 8 aailable to each server with 2 active controller host ports
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¢ Inthisconfiguration, 8 connections are available, 1 to each server.
¢ Rename the connections, for example SERVER1P1, SERVER2P1, SERVER5P, etc.

e Set the connection name unit offset values. By default, setting the controller pair in
Transparent Failover Mode will automatically configure Port 1 and Port 2 of both
controllersto the Active and Standby state indicated, and set unit offset valuesto O
for Port 1 and 100 for Port 2. Use the default connection unit offset values for one of
the servers on each loop and set new unit offset values for connections to the other six
servers as shown below.

e Set exclusive unit access for each unit to a specific server connection name, such as
“SET DO DISABLE_ACCESS_PATH=ALL" for unit DO, then “SET DO
ENABLE_ACCESS PATH=SERVER1P1", then do the same for unit D100

| NOTE |

When using SWCC to create units, by default units are
| enabled on all known connections. |

¢ Suggested connection parameters and unit numbering would result in the units being
distributed equally across enclosures and controller host ports as follows:

O Server 1: Port 1 units DO — D7

Connection name, unit offset value: SERVER1P1, 0
O Server 2: Port 1 units D8 — D15

Connection name, unit offset value: SERVER2P1, 8
O Server 3: Port 1 units D16 — D23

Connection name, unit offset value: SERVER3P1, 16
O Server 4 : Port 1 units D24 — D31

Connection name, unit offset value: SERVER4P1, 24
O Server 5: Port 2 units D100 — D107

Connection name, unit offset value: SERVER5P2, 100

AA-RFBYA-TE 3-13
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O Server 6: Port 2 units D108 — D115

Connection name, unit offset value: SERVER6P2 108
O Server 7: Port 2 units D116 — D123

Connection name, unit offset value: SERVER7P2, 116
O Server 8 : Port 2 units D124 — D131
Connection name, unit offset value: SERVER8P2, 124

3-14 AA-RFBYA-TE
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Creating Your Storage Configuration with the CLI

This chapter contains instructions for creating an initial storage configuration using the Command
Line Interpreter (CLI). It briefly describes the CLI and how to access it. The configuration steps
include: adding devices; creating and initializing RAIDsets, stripesets, mirrorsets, and striped
mirrorsets; identifying a storageset as a unit to the host; and verifying and recording the final
configuration.

| NOTE |

To create your storage configuration using the
|StorageWorks Command Console, refer to Chapter 1,|
| Installing SWCC Client and Creating Your First Virtual Disk. |

To configure the devicesin your subsystem into storagesets, you need to:
« Plan your configuration (see Appendix B)
+ Add disksto the controller
+ Create storagesets
+ Savethe configuration
+ Record the configuration

4.1 Configuration Guidelines

Use the following guidelines to configure the HSG80 controller and your host system to
optimize system performance.

4.1.1 Controller Device Configuration Guidelines

- The enclosure has six device ports (SCSI buses). Evenly distribute disk devices
across the separate six device ports. This permits parallel activities on the
controller’'s available device ports and the attached drives.

AA-RFBYA-TE 4-1
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+ Avoid configuring multiple mirrorsets with the first member being on the same
device port. Configure multiple mirrorsets similar to the following example:

ADD M RRORSET M RR_1 DI SK10000 DI SK20000
ADD M RRORSET M RR_2 DI SK20100 DI SK10100

4.1.2 Controller Host System Configuration Guidelines

Y ou must to assign a host logical unit number to each storageset or single disk unit that
you want your host to know about in your subsystem. The host uses these numbers to
indicate the source or destination for every 1/O regquest it sends to the controller.

Each logical unit number contains the following:

A letter that indicates the kind of devicesin the storage unit. For example, D for disk
drives

- A number from 0-99 or 100-199

Each HSGB80 controller has two host ports, Port 1 and Port 2, as shown in the following
figures. Unit numbers DO-D99 are assigned to Host Port 1, and unit numbers D100-D199
are assigned to Host Port 2. Y ou can specify a maximum of 32 host logical units per host
port, for atotal of 16 host units, when access is from two SCSI hosts adapter ports.

| NOTE |

Always assign all partitions of a storageset to the same host
| port (do not split partitioned storagesets across host ports). |

4-2
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Chapter 4. Creating Your Storage Configuration with the CLI

Figure 4-1. Single Controller/Single Host

Port 1 Port 2
Controller A Active |Unused
EMPTY
Cache A EMPTY

For single HSG80 controller configurations connected to a single host, configure up to

32 host logical units on Controller A - Host Port 1. Valid unit numbers are DO-D99.

Controller A - Host Port 2 is unused.

Figure 4-2. Dual Controller/Single Host

Port 1 Port 2
Controller A Active | Unused
Port 1 Port 2
Controller B Standby | Unused
Cache A Cache B

For dual-redundant HSGB80 controller configurations connected to a single host,
configure up to 32 host logical units on Controller A - Host Port 1. Valid unit
numbers are DO-D99. Controller B - Host Port 1 is automatically configured as a
standby port for these same 32 units. Controller A - Host Port 2 and Controller B -
Host Port 2 are unused.
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Figure 4-3. Mapping of Device Ports/Targets and Host Ports
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4.2 Accessing theCLI

The Command Line Interpreter (CLI) isacommand line user interface to the HSG80
controller. It provides a series of commands to configure the subsystem through the
controller’s firmware.

This chapter describes only the CLI commands required to create an initial configuration
on the controller.

See theCompaq StorageWorks HSG80 Array Controller ACS Version 8.3 User’'s Guide
for detailed descriptions of all CLI commands.

Make a serial connection to the HSG80 controller to access the CLI.

4.2.1 Connecting the Cable
To connect a maintenance terminal or PC to an HSG80 controller:

1. Locate the connecting cable that came with the RA8000 Fibre Channel subsystem. It
has an RJ12 connector (similar to standard telephone plug) on one end and a 9-pin
serial connector on the other end.

2. Plug the serial connector into the 9-pin serial port/com port 1 of the PC.

Plug the RJ12 connector from the PC or maintenance terminal into the maintenance
port on the HSG80 controller (see Figure 4-4).

Note which serial port you use; you will need that information if using a communications
program.

Figure 4-4. Making a Serial Connection to the HSG80 Controller

MAINTENANCE

710-45
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422 Establishing Connection with a Host

To establish a connection between your PC and controller, you must use a
communications program. Follow these steps to make the connection:

1
2.

Start a communications program on your PC.

Set the communi cations program to use the serial port that is connected to the
controller.

Set the communi cations parameters to:
+ 8hits
-+ 9600 baud
« 1-stop bit
+ No parity

From your communications program, issue a connect command to establish a
connection with the controller, and then press the Enter key. You should see the CLI
prompt, which looks similar to:

HSG80 >
To view the status of the controller, type:

HSG80 > SHOW THI S_CONTROLLER

4-6
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The controller displays information similar to the following example (dual-redundant
configuration shown):

HSG> sho this_controller

Controller:
HSGB0 7381000793 Software V83G 0, Hardware EO1
NODE_I D = 5000- 1FE1- 0000- 2370
ALLOCATI ON_CLASS = 0
SCSI _VERSI ON = SCSI -2
Configured for dual -redundancy with ZG31000729
I n dual -redundant configuration
Devi ce Port SCSI address 7
Ti me: 30- SEP-98 12: 03: 57
Conmmand Consol e LUN i s disabl ed
Host PORT_1:
Reported PORT_I D = 5000- 1FE1- 0000- 2371
PORT_1_PROFI LE = PLDA
PORT_1_TOPOLOGY = LOOP_SOFT (Il oop up)
PORT_1_AL_PA = 02 (negoti at ed)
Host PORT_2:
Reported PORT_I D = 5000- 1FE1- 0000- 2372
PORT_2_PROFI LE = PLDA
PORT_2_TOPOLOGY = LOOP_SOFT (standby)
PORT_2_AL_PA = 00 (negoti ated)
Cache:

64 negabyte wite cache, version 0012

Cache is GOOD

No Unflushed data in cache

CACHE_FLUSH_TI MER = DEFAULT (10 seconds)
M rrored Cache:
64 negabyte wite cache, version 0012

Cache is GOOD

No Unfl ushed data in cache

Battery:
FULLY CHARGED
Expi res: WARNI NG UNKNOAN EXPI RATI ON DATE!
NOCACHE_UPS
AA-RFBOA-TE 4-7
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NOTE

Verify that the output of the “SHOW THIS” command from
your subsystem is similar to that shown. If the controller
presents a NODE_ID of all zeros (0000-0000-0000-0000),
or the appropriate host port does not report a LOOP_UP
condition, refer to the HSG80 User's Guide controller
configuration chapter for more information.

The Communications LUN is not used with NetWare if the HSG80 is set in the SCSI-2
mode. It should be disabled or grayed. If the Communications LUN is enabled, disable it

by typing:
set this_controller noconmand_consol e_| un

4.3 Adding Disksto the Configuration
The CONFIG utility locates and adds disks to the controller. Run the CONFIG utility
whenever you add new disks to the controller. (See Chapter 1 regarding installing/adding
disksin the StorageWorks enclosure.) Enter the following command to start the
configuration utility. The disk numbers will correspond to the disk locations for your
subsystem.
HSGB0 > RUN CONFI G
The controller responds with a display similar to that shown below:
CONFI G LOCAL PROGRAM | NVOKED
CONFI G |'S BUILDI NG | TS TABLES AND DETERM NI NG WHAT DEVI CES EXI ST ON
THE SUBSYSTEM PLEASE BE PATI ENT.
ADD DI SK10000 1 0 0
ADD DI SK10100 1 1 0
ADD DI SK10200 1 2 0
ADD DI SK20000 2 0 0
ADD DI SK20100 2 1 0
ADD DI SK20200 2 2 0
ADD DI SK30000 3 0 0
ADD DI SK30100 3 1 0
ADD DI SK30200 3 2 0
ADD DI SK40000 4 0 0
ADD DI SK40100 4 1 0
ADD DI SK40200 4 2 0
ADD DI SK40300 4 3 0
ADD DI SK50000 5 0 0
ADD DI SK50100 5 1 0
ADD DI SK50200 5 2 0
ADD DI SK50300 5 3 0
ADD DI SK60000 6 0 0
4-8 AA-RFB9A-TE
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4.4

ADD DI SK60100 6 1 0
ADD DI SK60200 6 2 0
ADD DI SK60300 6 3 0

CONFIG — NORMAL TERMINATION
In this example, the controller has located 21 new disks. The 5-digit number associated
with each disk corresponds to Device Port Number, Target Number and Controller
Logical Unit Number. The Controller Logical Unit Number will always be 0.
DISK 40000, in this example, corresponds to the disk located on Device Port 4, on
controller Target 0, and Controller Logical Unit 0. DISK50100 corresponds to the disk
located on Device Port 5, controller Target 1, and Controller Logical Unit 0. Figure 4-3
shows the mapping of Device Ports, Targets and Host Ports.

Creating a RAI Dset
RAIDsets stripe user data over multiple drives and calculate parity information for data
redundancy. Create RAIDsets to use redundant stripesetsin your array. RAIDsets must
have at |east three members and can have as many as 14. This example creates two
3-member RAIDsets using the ADD RAIDSET command:
HSG30 > ADD RAI DSET DVGRPRO DI SK10000 DI SK20000 DI SK30000
HSG30 > ADD RAI DSET DVGRPR1 DI SK40000 DI SK50000 DI SK60000

In this example, DVGRPR0O” and “DVGRPR1” are the names of the RAIDsets, and they
are followed by a list of disks to be included in each RAIDset. The names of the
RAIDsets are user selectable. Performance of your RAIDsets will be optimized if each
RAIDset includes disks from different ports as shown in the example.

441 Initializing a RAIDset

Prior to putting a RAIDset(s) into service as a logical unit, you must initialize it. The
INITIALIZE command copies controller metadata onto a small amount of disk space
available on the RAIDset and makes this space inaccessible to the host.
When you initialize a RAIDset, you can specify a chunksize. A chunksize is the number
of blocks of data that is transferred at one time. By using the default chunksize, the
controller will optimize the chunksize by selecting a number equal to the number of
blocks in one track of disk data. We recommend using the default chunksize.

HSG30 > | NI TI ALI ZE DVGRPRO CHUNKSI ZE=DEFAULT

HSG30 > | NI TI ALI ZE DVGRPR1 CHUNKSI ZE=DEFAULT

AA-RFBYA-TE 4-9
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4.5

442 Adding a RAIDset asa Logical Unit

To make a RAIDset available to the host computer, you must identify it as a host logical
unit. For single or dual controllers on asingle host, the unit numbers may range from DO
through D99 with a maximum of 32 units. For dual controllers/two hosts, the unit
numbers may range from DO through D99 for the first host and from D100 through D199
for the second host with a maximum of 32 units per host. Add units by using the ADD
UNIT command:

HSG80 > ADD UNIT D1 DVGRPRO
HSGS0 > ADD UNIT D2 DVGRPRL

This example uses D1 and D2, as the first and second units identified on the controller.

443 Setting Writeback Cache
Thisfeature is enabled by default; but if it is necessary, asingle CLI command enables
that feature for the entire RAIDset:

HSG30 > SET D1 WRI TEBACK_CACHE

HSG30 > SET D2 WRI TEBACK_CACHE

Where D1 and D2 represent the host logical units of the RAIDsets described above.

4.4.4 Setting Read Ahead Cache
Thisfeature is enabled by default; but if it is necessary, asingle CLI command enables
that feature for the entire RAIDset:

HSG30 > SET D1 READAHEAD_CACHE

Where D1 represent the host logical unit of the RAIDsets described above.

Creating a Stripeset

Use stripesets to stripe data across multiple disks. Striping data across multiple disks
increases 1/0 performance compared with the performance of a single disk. Stripsets must
have at least 2 members and can have as many as 14. All members must be single disks.
This example creates a 3-member stripeset using the ADD STRIPESET command.

HSG30 > ADD STRI PESET DVGRPSO DI SK10100 DI SK20100 DI SK30100
In this example, DVGRPS0” is the name of the stripeset, and it is followed by a list of the
disks to be included in the stripeset. The names of the stripesets are user selectable.

Performance of your stripesets will be optimized if each stripeset includes disks from
different device ports as shown in Figure 4-5.

4-10
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451 Initializing a Stripeset

Prior to putting a stripeset into service asalogical unit, you must initialize it. The
INITIALIZE command copies controller metadata onto a small amount of disk space
available on the stripeset and makes this space inaccessible to the host.

When you initialize a stripeset, you can specify a chunksize. A chunksize is the number of
blocks of datathat istransferred at one time. By using the default chunksize, the
controller will optimize the chunksize by selecting a number egual to the number of
blocksin one track of disk data. We recommend using the default chunksize.

HSGS0 > | NI TI ALI ZE DVGRPSO CHUNKSI ZE=DEFAULT

452 Adding a Stripeset asa L ogical Unit

To make a stripeset available to the host computer, you must identify it as a host logical
unit. For single or dual controllers on asingle hogt, the unit numbers may range from DO
through D99 with a maximum of 32 units. For dual controllers/two hosts, the unit
numbers may range from DO through D99 for the first host and from D100 through D199
for the second host with a maximum of 32 units per host. Add units by using the ADD
UNIT command:

HSG30 > ADD UNI T D3 DVGRPSO
This example uses D3, since the stripeset is the third unit identified on the controller.

453 Setting Writeback Cache

Thisfeature is enabled by default; but if it is necessary, asingle CLI command enables
that feature for the entire stripeset:

HSG30 > SET D3 WRI TEBACK_CACHE
Where D3 represents the host logical unit of the stripeset described above.
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4.6

Creating a Mirrorset

Create mirrorsets to increase data availability and achieve data redundancy by
maintaining at least two drives that have exactly the same data. Mirrorsets must have at
least two members and can have as many as six. This example creates a two member
mirrorset using the ADD MIRRORSET command.

HSG80 > ADD M RRORSET DVGRPM) DI SK10200 DI SK20200

In this example, DVGRPMO is the name of the mirrorset, and it is followed by alist of the
disks to be included in the mirrorset. The names of the mirrorsets are user selectable.
Performance of your mirror setswill be optimized if each mirrorset includes disks from
different ports as shown in the example.

46.1 Initializing a Mirrorset

Prior to putting amirrorset into service asalogical unit, you must initialize it. The
INITIALIZE command copies controller metadata onto a small amount of disk space
available on the mirrorset and makes this space inaccessible to the host.

When you initialize a mirrorset you can specify a chunksize. A chunksize is the number
of blocks of datathat istransferred at one time. By using the default chunksize, the
controller will optimize the chunksize by selecting a number equal to the number of
blocksin one track of disk data. We recommend using the default chunksize.

HSG80 > | NI TI ALI ZE DVGRPMD

4.6.2 Adding aMirrorset asa L ogical Unit

To make amirrorset available to the host computer, you must identify it as a host logical
unit. For single or dual controllers on asingle hogt, the unit numbers may range from DO
through D99 with a maximum of 32 units. For dual controllers/two hosts, the unit
numbers may range from DO through D99 for the first host and from D100 through D199
for the second host with a maximum of 32 units per host. Add units by using the ADD
UNIT command:

HSG80 > ADD UNIT D4 DVGRPM)

4-12
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4.6.3 Setting Writeback Cache
Thisfeature is enabled by default; but if it is necessary, asingle CLI command enables
that feature for the entire mirrorset:

HSG30 > SET D4 WRI TEBACK_CACHE

Where D4 represents the host logical unit of the mirrorset described above.

4.7 Creating a Striped Mirrorset

Create a striped mirrorset to achieve high 1/O performance and maximum data
availability. striped mirrorsets must have at least 2 mirrorset members, and can have as
many as 14. All members must be mirrorsets. To create striped mirrorsets, first create
mirrorsets and then create stripesets with those mirrorsets.

4.7.1 Creating Mirrorsets

These exampl es create two, 2-member mirrorsets for the striped mirrorset.
HSG80 > ADD M RRORSET M RR_O DI SK30200 DI SK40200
HSG80 > ADD M RRORSET M RR_1 DI SK50200 DI SK60200

In these examples, MIRR_0 and MIRR_1 are the names of the mirrorsets. Each is followed
by the list of disksto beincludediniit.

4.7.2 Striping the Mirror sets

Striped mirrorsets must have at least 2 members, and can have as many as 14. This
example uses the ADD STRIPESET command to create a 2-member stripeset with the
mirrorsets just created.

HSG80 > ADD STRI PESET DVGRPSM) M RR 0 MRR 1

In this example, DVGRPSMO is the name of the striped mirrorset, and it is followed by a
list of mirrorsetsto include in it. The name of the stripeset is user selectable. Performance
of your striped mirrorset will be optimized if each mirrorset includes disks from different
device ports as shown in Figure 4-4.
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4.7.3 Initializing the Striped Mirror set

Prior to putting a striped mirrorsets into service asalogical unit, you must initialize it.
The INITIALIZE command copies controller metadata onto a small amount of disk space
available on the striped mirrorset and makes this space inaccessible to the host.

When you initialize a striped mirrorset you can specify a chunksize. A chunksize isthe
number of blocks of datathat istransferred at one time. By using the default chunksize,
the controller will optimize the chunksize by selecting a number equal to the number of
blocksin one track of disk data. We recommend using the default chunksize.

HSGS0 > | NI TI ALI ZE DVGRPSM) CHUNKSI ZE=DEFAULT

4.7.4 Adding a Striped Mirrorset asa Logical Unit

To make a striped mirrorset available to the host computer, you must identify it as a host
logical unit. For single or dual controllers on a single host, the unit numbers may range
from DO through D99 with a maximum of 32 units. For dual controllers/two hosts, the
unit numbers may range from DO through D99 for the first host and from D100 through
D199 for the second host with a maximum of 32 units per host. Add units by using the
ADD UNIT command:

HSGS0 > ADD UNIT D5 DVGRPSMD

4.7.5 Setting Writeback Cache

Thisfeature is enabled by default; but if it is necessary, asingle CLI command enables
that feature for the entire striped mirrorset:

HSG30 > SET D5 WRI TEBACK_CACHE
Where D5 represents the host logical units of the striped mirrorset described above.
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4.8 Adding Individual Disksas L ogical Units

To use an individual disk in a RA8000 Fibre Channel subsystem, you must initialize it
and then add it as alogical unit.

48.1 Initializing Individual Disks

Prior to putting an individual disk into service asalogical unit, you must initialize it. The
INITIALIZE command copies controller metadata onto a small amount of disk space
available on the disk and makes this space inaccessible to the host.

When you initialize a disk, you can specify a chunksize. A chunksize is the number of
blocks of datathat istransferred at one time. By using the default chunksize, the
controller will optimize the chunksize by selecting a number equal to the number of
blocksin one track of disk data. We recommend using the default chunksize.

HSG30 > | NI TI ALI ZE DI SK40100 CHUNKSI ZE=DEFAULT

HSG30 > | NI TI ALI ZE DI SK50100 CHUNKSI ZE=DEFAULT

4.8.2 Adding as L ogical Units

To make an individual disk available to the host computer, you must identify it as a host
logical unit. For single or dual controllers on a single host, the unit numbers may range
from DO through D99 with a maximum of 32 units. For dual controllers/two hosts, the
unit numbers may range from DO through D99 for the first host and from D100 through
D199 for the second host with a maximum of 32 units per host. Add units by using the
ADD UNIT command:

HSG30 > ADD UNIT D4 DI SK40100

HSGS0 > ADD UNIT D5 DI SK50100

4.9 Adding Devicesto the Spareset

It is advisable to add devices to the spareset to create a pool of devicesfor the controller

to use as replacements for devicesin a RAIDset, mirrorset or striped mirrorset that fail. If

no spareset exists, these redundant types of storagesets will run “reduced,” and you should
replace the disabled disk as soon as possible. To create the spareset, identify the drive
using the ADD SPARESET aomand:

HSG30 > ADD SPARESET DI SK60100
In this example, DISK60100 was identified to the controller as a spareset.
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| NOTE |

Any disk member added to the spareset must have the
| same storage capacity as the largest existing individual disk |
| member of your logical storagesets. |

Saving Copies of the Configuration

Use the following INITIALIZE command to save a copy of the entire controller
configuration on a device or storageset in the subsystem. Save a copy of the controller
configuration on a device or storageset so that in the event of a controller failure, you will
not need to create a new controller configuration.

The controller automatically updates the saved copy of the configuration whenever the
configuration changes.
We recommend keeping a copy of the configuration on at least two devices or storagesets.

To save a copy of the configuration on disk, use the INITIALIZE command:
HSG30 > | NI TI ALI ZE DI SK10000 SAVE_CONFI GURATI ON

| NOTE |

This command applies to single controller configurations.
| For dual controller configurations use the “SET FAILOVER |
| COPY” command to save the configuration. Refer to the |
| HSG8O User's Guide for more information. |

Recording your Configuration

Y ou have now completed all the steps required to create an initial configuration for your
controller. The following steps, verify and record your configuration for future reference.
Additional worksheets are provided in this chapter for recording future new or modified
configurations.

First, verify the Logical Units you have configured:
HSGB0 > SHOW UNI TS

4-16
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The controller responds with a display similar to that shown below:

LUN USES
D1 DVGRPRO
D2 DVGRPR1
D3 DVGRPSO
D4 DI SK40100
D5 DI SK50100
Record the information in the following table:
Date
LUN Uses
AA-RFBYA-TE 4-17
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Next, verify the storagesets you have configured:
HSGB0 > SHOW STORAGESETS

The controller responds with a display similar to that shown below:

Narme St or ageSet Uses Used by
DVGRPSO stripeset DI SK10100 D3
DI SK20100
DI SK30100
DVGRPSMD stripeset MRR O D5
MRR 1
DVGRPMD m rrorset DI SK10200 >4
DI SK20200
M RR_O m rrorset DI SK30200 DVGRPSM)
DI SK40200
MRR_1 m rrorset DI SK50200 DVGRPSM)
DI SK60200
DVGRPRO rai dset DI SK10000 D1
DI SK20000
DI SK30000
DVGRPR1 rai dset DI SK40000 D2
DI SK50000
DI SK60000
SPARESET spar eset Dl SK60100
FAI LEDSET fail edset
4-18 AA-RFBYA-TE
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Individual devices are not displayed in thisreport. To display individual devices, enter the
following:
HSG30 > SHOW DEVI CES

Record the above information in the following table. In the event of a controller failure,
the information that is recorded here will assist you in reconstructing the storageset on
your RA8000 Fibre Channel subsystem.
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Dat e

St or ageSet

Uses

Used by
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Planning Your Storage Configuration

This appendix describes the RAID configuration options and RAID concepts which you need to
know to create your storage configuration.

A.1 Planning Your Configuration

RAID stands for Redundant Array of Independent Disks. It isaway of configuring
multiple physical disk drivesto achieve high data availability and/or larger virtual disk
devices. RAID isimplemented as a set of multiple storage devices (disks, tapes, and
solid-state disks), called an array, and a specialized array controller, which manages the
distribution of data acrossthe array.

A RAID array, whether it contains two, five, or seven physical drives, can be configured
to look like one or more large virtual disk drives. Use a RAID array virtual drive just as
you would a physical drive. You can partition it if you want, and you do not need to make
any application changesto realize the benefits of RAID. A RAID array provides higher
levels of data availability and performance than a single physical disk drive of similar
capacity.

Datafor agiven file isdivided into chunks that is then written across multiple drives. A
chunk is agroup of contiguous data blocks that are stored on asingle physical disk drive.
By using more than one physical drive, the datais transferred in chunks to multiple
physical devices simultaneously, achieving transfer rates greater than each physical disk.
Depending on the RAID level used, arrays also provide redundancy to protect the data
availahility. Arrays provide redundancy in two main ways: by mirroring and by
generating parity.

The storage configuration options available depend upon your storage needs and the
number of disksthat you purchased for your RAID array. Table A-1 describes the storage
options available and the minimum number of physical disks required to implement each.

You can use avariety of storageset containers within a single subsystem, providing you
have the disk device resources to support them.

AA-RFBOA-TE A-1
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Table A-1 Configuration Options

Storage Method Storageset Number of | Offers
Type Devices
RAID 3/5 RAIDset 3-14 Good throughput and
A redundant-stripeset L?a: bandwidth forfa
combining the optimized igh request _rate 0
data transfers of RAID 3 smallfto medium
with the striping of parity transfers.
of RAID 5. High Data Availability.
RAID 0 Stripeset 2-14 Good performance for
both read and write
requests. Provides load
balancing with each
request requiring a
single data operation.
Data availability
equivalent to that of an
individual disk device.
RAID 1 Mirrorset 2 - 6 devices | Good performance for
per read requests.
MITOrSet, Up | High Data Availability.
to 12
mirrorsets
per RAID
array
RAIDO +1 Striped 2-12 Performance for read
mirrorsets mirrorsets requests surpassing that
of an unstriped mirrorset
since it can achieve load
balancing.
High Data Availability.
Individual Devices Disk Drive 1 Provides the storage

(JBOD)

capacity and access
speed of the disk used.

If device fails, data is
lost.

Once you select the type of storagesets to be used in your subsystem, create them using an

appropriate configuration manager.
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Valid ALPA Settings

This appendix provides a table of the valid arbitrated loop physical address (ALPA) settings
available for hard addressing the Fibre Channel Arbitrated Loop.

B.1 Valid ALPA Settings

Table B-1 liststhe valid ALPA settings for hard addressing the fibre channel arbitrated
loop.

Table B—1 Valid Arbitrated Loop Physical Address (ALPA) Settings

0x01 0x02 0x04 0x08 OxOF 0x10 0x17 0x18 0x1B

0x1D Ox1E Ox1F 0x23 0x25 0x26 0x27 0x29 0x2A

0x2B 0x2C 0x2D 0x2E 0x31 0x32 0x33 0x34 0x35

0x36 0x39 O0x3A 0x3C 0x43 0x45 0x46 0x47 0x49

Ox4A 0x4B 0x4C 0x4D Ox4E 0x51 0x52 0x53 0x54

0x55 0x56 0x59 O0x5A 0x5C 0x63 0x65 0x66 0x67

0x69 Ox6A 0x6B 0x6C 0x6D Ox6E 0x71 0x72 0x73

0x74 0x75 0x76 0x79 Ox7A 0x7C 0x80 0x81 0x82

0x84 0x88 Ox8F 0x90 0x97 0x98 0x9B 0x9D O0x9E

Ox9F O0xA3 O0xA5 O0xA6 OxA7 0xA9 OxAA OxAB OxAC

O0xAD OxAE 0xB1 0xB2 0xB3 0xB4 0xB5 0xB6 0xB9

OxBA 0xBC 0xC3 0xC5 0xC6 0xC7 0xC9 O0xCA 0xCB

0xCC 0xCD O0xCE 0xD1 0xD2 0xD3 0xD4 0xD5 0xD6

0xD9 OxDA 0xDC OxEO OxE1 OxE2 OxE4 OxE8 OxEF
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Regulatory Compliance Notices

This appendix describes the compliances required for the operation of your system.

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to Part 15 of the FCC Rules. These limits are designed to provide
reasonabl e protection against harmful interference when the equipment is operated in a
commercia environment. This equipment generates, uses and can radiate radio frequency
energy and, if not installed and used in accordance with the manuals, may cause harmful
interference to radio communications. Operation of this equipment in aresidential areais
likely to cause harmful interference in which case the user will be required to correct the
interference at his own expense. Restrictions apply to the use of the local-connection port
on this series of controllers; failure to observe these restrictions may result in harmful
interference. Always disconnect this port as soon as possible after completing the setup
operation. Any changes or modifications made to this equipment may void the user's
authority to operate the equipment.

Warning!
ThisisaClass A product. In adomestic environment this product may cause radio
interference in which case the user may be required to take adequate measures.

Achtung!

Dieses ist ein Gerat der Funkstdrgrenzwertklasse A. In Wohnbereichen kénnen bei
Betrieb dieses Gerates Rundfunkstérungen auftreten, in welchen Féllen der Benutzer fir
entsprechende Gegenmafinahmen verant-wortlich ist.

Avertissement!

Cet appareil est un appareil de Classe A. Dans un environnement résidentiel cet appareil
peut provoquer des brouillages radioélectriques. Dans ce cas, il peut étre demandé a I’
utilisateur de prendre les mesures appro-priées.

IR, HROAEBEEBSEFEED THAERS (VCC 1) O
BTS2 I ZABRBEWREBETY. —ORBSEERETHEHT S SN
hFEslERITIEMENET, ZOPECHEHEEU KA #/T
BEIEREINS MBHEDET.
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This equipment generates, uses, and may emit radio frequency energy. The equipment has been type
tested and found to comply with the limits for a Class A digital device pursuant to Part 15 of FCC
rules, which are designed to provide reasonabl e protection against such radio frequency
interference. Operation of this equipment in aresidential areamay cause interference in which case
the user at his own expense will be required to take whatever measures may be required to correct
the interference. Any modifications to this device, unless expressly approved by the manufacturer,
can void the user’s authority to operate this equipment under part 15 of the FCC rules.
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