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General Safety Guidelines

DO NOT placethe SurfRAID DO NOT placeor drop objectsontop
LC16 on uneven or unstablework of the urfRAID LC16 and do not shove

surfaces. Seek servicing if thecasing any foreign ojectsintoit.
has been damaged.

DO NOT exposethe SurfRAID DO NOT exposethe SurfRAID
LC16toliquids, rain or moisture. LC16 todirty or dusty environments.

DO NOT expose the Sur- DO NOT exposethe SUrfRAID LC16to
fRAID LC16 to magneticfields. extremetemperaturesor to direct sunlight.
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About your User’s Guide

Welcometo your SurfRAID LC16 Redundant Array of Independent Disks System User’ sGuide. This
manual coverseverything you need to know inlearning how toingtal or configureyour RAID system.
Thismanual aso assumesthat you know the basic concepts of RAID technol ogy.

This manud is divided into five chapters and three appendixes.

Chapter 1.

Chapter 2.

Chapter 3.

Chapter 4.

Chapter 5.

Appendix A.
Appendix B.
Appendix C.
Appendix D.
Appendix E.
Appendix F.

INTRODUCTION

Givesintroduction on RAID technology and SurfRAID LC16festures.
GETTING STARTED

Helpsuser to identify parts of the SurfRAID L C16 and prepare the hardware for
configuration.

CONFIGURING YOUR RAID

Quick Setup

Providesasimpleway to setup your SurfRAID LC16.

Customizing Setup

Provides step-by-step instructions to help you to do setup or re-configure your
SUrfRAID LC16.

HOT SWAP COMPONENTS

Describesall hot swap modules on SurfRAID LC16 and providesthe detailed proce-
dure to replace them.

ADVANCED SETUP

Updating Firmware

Provides step-by-step instructionsto help you to update thefirmwareto the latest
verson.

TROUBLE SHOOTINGAND ERROR MESSAGES

TECHNICAL SPECIFICATION

CONNECTORS

GLOSSARY

CREATING TWO LUNSs

FIBRETOHOST CONNECTIVITY
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CHAPTER 1. INTRODUCTION
RAID CONCEPTS

The need to ensure continuous access to critical computer data is essential today in such a highly
competitive business environment. Data loss and server downtime caused by drive failure often
results in lost productivity, decreased profitability, and can differentiate between success and
faillure in a competitive business environment. RAID (Redundant Array of Independent Drives)
addresses this problem. The Benefits of RAID include:

Availability
Provides fault-tolerance by mirroring or parity operation. If any single disk drive in the RAID
fails, the RAID still continues to function without loss of data

Capacity
Provides disk spanning by weaving all connected drives into one single volume.

Performance
I ncreases disk access speed by breaking datainto several blockswhen reading / writing to severa
drivesin parallel. With RAID, storage speed increases as more drives are added.

1.1.1RAID LEVELS

The SUrfRAID LC16 supportsRAID Levels0, 1, 3,5& 0+1. EachRAID level offersadifferent
performance, functionality and fault tolerance, depending on the application that will be used.
Thefollowingisabrief explanation of each RAID level. Before configuring theSurfRAID LC16, be
sure to know which RAID level is best suited for your application.

1.1.1.1 Striping (RAID 0)

Striping refers to the storing of data across multiple drives in adrive group. If there are three
drives in adrive group then the subsequent data will be stored across all three drives. This cre-
ates a very high performance virtual disk with the capacity equal to the combined capacity of the
installed disks. RAID Level 0 provides high availability and very high performances for both
read and write operations. However, no redundant parity is generated for protection against disk

failure.
Data RAID O
Block1
Block3
Block1 Block2
Block4
Block3 Block4
Block5
Block5 Block6
Block6
Block7 Block8
Block7
Block8 DiSk 1 DiSk 2
UrfRAID LC16 SeriesUser’s 7
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1.1.1.2 Mirroring (RAID 1)

Mirroring refers to the replication of data on two or more drives. Each drive contains a mirror
image of the data on the primary drive. Virtua disk space equals to capacity of the smallest
installed disk drive. Mirroring causes operational overhead resulting in lower performance for
write operations, however it does provide the highest data reliability among RAID Levels0to 5
with very high performance for read intensive operations.

.. RAID1

Blockl Blockl Mirrorl
Block2 Block2 Mirror2
Block3 Block3 Mirror3
Block4 Block4 Mirror4
Block5 ﬂ[ Block5 Mirror5
Block6 Block6 Mirror6
Block7 Block7 Mirror7
Block8 Block8 Mirror8

Disk 1 Disk 2

1.1.1.3 Striping with Dedicated Parity (RAID 3)

Performs Block Striping with Dedicated Parity. One drive member is dedicated to storing the
parity data. When a drive member fails, the controller can recover / regenerate the lost data of the
falled drive from the dedicated parity drive.

RAID 3

Data
Blockl
Striping with Dedicated Parity

Block2
Block3 \J~

Blockl Block2 Parity1,2
Block4

Block3 Block4 Parity3,4
Block5

Block5 Block6 Parity5,6
Block6

Block7 Block8 Parity 7,8
Block7
Blocks Disk 1 Disk 2 Disk 3

8 SUrfRAID LC16 SeriesUser’s
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1.1.1.4 Striping with Inter spersed Parity (RAID 5)

Striping with Parity is a method of storing data striped across multiple drives like RAID 0 but
with parity (redundant data calculated by XOR logic used to reproduce data in case of lost data)
also striped across the drives. RAID Level 5, which offers a very high data redundancy, avail-
ability and performance.

RAID 5

Data

Blockl
Block2 (‘ Striping with Parity ’>
Block3

Blockl \r Block2 l’ Parity1,2
Block4

Parity 3,4 Block3 Block4
Block5

Block6 Parity 5,6 Block5
Block6

Block7 Block8 Parity 7,8
Block7
Blocks Disk 1 Disk 2

1.1.1.5 Striping with Mirroring (RAID 0+1)

This RAID level is a combination of RAID O (Striping) and RAID 1 ( mirroring), it contains both
features of these arrays-security and sequentia performance. Sometimes it is referred to as RAID
10.

RAID 0+1

Disk 1 Disk 3
Data Striping
Block1 Block2
Block1
Block3 Block4
Block2
Block5 P Block6
Block3
Block7 Block8
Block4 §
Block5 ﬂ[ Mirrorl < Mirror2
Block6 Mirror3 ] Mirror4
Block7 Mirror5 Mirror6
Block8 Mirror7 Mirror8
Striping
Disk 2 Disk 4
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1.1.2. RAID LEVEL COMPARISON TABLE

RAID |Name Description Minimum [Available [Data
Level Drives disk Availability
Required [Number.
0 Data Striping * The Data is broken down into strips |2 [N] Low
and striped across the member disks
of the array.
* Provides no redundancy.
1 Mirrored Disks * Provides redundancy by writing 2 [1] Very High
identical datato each member disk of
the array.
3 Striping with * Provides redundancy by writing parity |3 [N-1] High
dedicated parity to a dedicated Disk.
disk
5 Independent Drives |* Provides redundancy by distributing |3 [N-1] High
With Spread Parity parity across some or all of an array’s
member disks.
0+1 |Data Striping with |* ThisRAID Level isacombination of |4 [N/2] Very High
Mirroring RAID 0 (striping) & RAID 1
(Mirrored).
10 SUrfRAID LC16 SeriesUser’s
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1.2FEATUREHIGHLIGHTS

The QUrfRAID LC16 isdesigned to meet today’ sdemand of higher storage solutionsfor theemerging
needs of databases, e-mail, web serversand imaging systems. It providesamaximum data protection

and exceptiona performancein astorage subsystem. Target usage rangesare set from small businessto
departmental and corporate server needs. TheSurfRAID LC16 isdesigned for easy integration, smooth

dataexpanson and server migration.

The SurfRAID L C16 supportsthefollowing features:
* Host System independence

* Operating System independence

* High performance processor

* Superior Array Management Firmware

* Multiple RAID function support, upto 4 Arrays.
* Advanced PCI busarchitecture

* 512MB of cache

* Support for RAID LevelsO, 1,3, 5and 0+1

* Dual Ultra-160 SCSI Host Interconnect Support - SurfRAID LC16.160S
* Dual Loop of 2Gb/sec Fibre Channel - SurfRAID LC16.200F
* Redundant and Hot Swappable Fan, Power and Drives.

* Hot Swap, Hot Spare and Automatic Drive Rebuild Support
* Programmable Page and FAX event notification

UrfRAID LC16 SeriesUser’s
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CHAPTER 2. GETTING STARTED

2.1 UNPACKING & CHECKING THE EQUIPMENT

Before unpacking the SUrfRAID L C16, prepare aclean, stable surface to put the contents of your
urfRAID L C16 shipping container. Altogether, you should find thefollowing itemsin the package:

Removeadl theitemsfrom the container. If anythingismissing or broken, pleaseinformusASAPR Itis
advisableto keep the packaging, asyou might need to ship your SurfRAID LC16 or senditinfor
sarvice. You will need the shipping container.

2.2IDENTIFYING PARTSOF THE SurfRAID LC16

Theillustrationsbelow identify the variousfeatures of the SurfRAID LC16. Get yoursdlf familiar with
thesetermsasit will help you when you read further in thefollowing sections.

221 FRONT VIEW

SurfRAID LC16
8
2 17 9
A A —> 10
sl | [[0__106) [T =00 |
> “l |& ] .“l i “I l*l '“' B L ﬁ| I " L l&l r-
3. 6 5 a.
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1. LCD Display Pandl.

Thefront panel LCD continuoudy displaysthe status of the urfRAID LC16. Thefollowingisan
example of the urfRAID LC16.

Field Description
SurfRAID LC16 The model of SurfRAID LC16S
SurfRAID LC16 The model of SurfRAID LC16F
JJJJJIIIIIIIII Total sixteen disks channel status. Other symbols are:
Symbol Description
X Disk is not Installed
A Disk is being Added
| Identifying Disk.
1 Disk is a member of Array 1
2 Disk is a member of Array 2
3 Disk is a member of Array 3
4 Disk is a member of Array 4
J Disk is on line, but does not
belong to any existing Array.
S Disk is a Spare Disk

UrfRAID LC16 SeriesUser’s
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Whenthe“[Enter]” button ispressed in operation mode, the SurfRAID LC16 will enter Configuration
Mode. Note: During Configuration Modeif no buttonis pressed within 3 minutes (180 seconds), the
SUrfRAID LC16 will automatically switch back to Operation Mode.

2. Disk Cartridge (Total 16 pcs.)
3. Cartridge Handle
4. Release-Button
5. Latch
LOCK 0]
UNLOCK o
6. HDD status LED Indicator
LED Colors |Indicate
Green |HDD OnLine
Amber |HDD Access
? Red HDD Error
7. Function keys. (ENT , ESC, T, fD
Keys Decriptions
4 UpArrow To soroll upward through the menu items
V¥ Down Arrow To stroll downward through the menu
items
(ENT) Enter To confirm a sdlected item
(ESC) ESC To exit asub-menu and return to
previous menu.

A

8. i} Power On Indicator (green).
9. ﬁ Power Fail Indicator (Red)
10. Ej Host System AccessIndicator (Yellow).

14 UrfRAID LC16 SeriesUser’s
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222 REAR VIEW

3 & 4 SCSI

or [ ][ ]
5 & 6 Fibre 7 8

O

10

12

2

1 RS232 Port (For Terminal)
2. Modem Port
3. Host SCSI Channel Port
4 Second Host SCSI Channel Port

OR
5 1st FibreChannel L oop
6. 2nd FibreChannel L oop
7. System Cooling M odule 1.
8 System Cooling M odule 2.
9. System Cooling M odule 3.
10. Power Switch
11. AC Inlet with theL atch
12. Power Supply “ Alarm” Reset Button.
13. Power Module 1.
14. Power Module 2.
15. Power Module 3.
SUrfRAID LC16 SeriesUser'’s 15

Manual



23 SPACEREQUIREMENT

When sdlecting a location for your system, be sure to allow space for the system. The system has
vents that require a minimum of 3 inches of unobstructed space for airflow. Openings in the
equipment should not be blocked; or there may be areliability problem with your system. A system
product should never be place around aradiator or heat register.

24  SYSTEM CONNECTING

Connect al cables and power cord as shown below:

Server

Terminal iR olle il m
=
\ ;—:
L . /

[ —
|
L]

Modem
Power

WARNING: Makesurethat all the devicesare powered off before connecting or removing cablesto
prevent power spikeswhich can damagetechnica components.

2.5 Installing Disk Cartridge

The SurfRAID LC16 includes sixteen removable disk cartridges. Thefollowing sections describe how
toingtall disksinto QurfRAID L C16 subsystems.

2.5.1 Removing thedisk cartridge

1. Slide the latch to the unlocked position.

2. Release the cartridge handle by diding the release-button.
NOTE: If theSurfRAID LC16isonline, thedisk LED will turnfromgreento
Red to indicate the disk is powered down.

3. Lift the handle to disengage the disk cartridge from the dot.

4. Gently pull the disk cartridge out of the dlot.

16 UrfRAID LC16 SeriesUser’s
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2.5.2 Installing the disk

3 |
1. Insert HDD into the cartridge.
2. Connect theflat cable to the disk. Verify pin 1 (also designated by the color strip) of the
cable is aligned with pin 1 of the disk connector.
3. Connect the power cord to the disk drives power connector.
4 Fasten the screws to mount the drive in the disk cartridge. Make sure the drive is prop-
erly tightened

253 Installingthedisk cartridge

1. Make sure the handle is up and the latch is in the unlocked position.

2. Gently dide the disk cartridge to the end of the dot then firmly push until the face plate
of thedisk cartridgeisflush with thefront panel of theSurfRAID LC16.

3. Push down the handle to secure the disk cartridgeinto the SurfRAID LC16.
NOTE: If the SurfRAID LC16 ispowered up, thedisk LED will turn fromred to greento
indicate that power has been applied to the disk drawer.

4. Slide latch to the locked position.

UrfRAID LC16 SeriesUser’s 17
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26 POWERONAND SELF-DIAGNOSTIC

Before you start, the system should be at room temperature before you power it up. If the equip-
ment was shipped when outdoor temperature were significantly above or below room tempera-
ture, it is best to wait severa hours before powering on the system.

2.6.1 Poweringon the system
Turn on the power switch from real panel.

2.6.2 Sdf-Diagnostic Mode

To ensureflawless operation, SurfRAID LC16 hasabuilt-in self-diagnostic utility. Self-diagnostic Mode
occursautomatically upon power up or after reset. During thismode, all componentsaretested, and
any potentia problemswill be reported.

The Sdlf-Diagnostic Mode runs three magjor diagnostic tests. The first diagnostic includes testing
of the CPU and supporting core logic chips, the internal bus, memory, SCSI controller, enhanced
IDE controllers, and RS-232 controllers. The second diagnostic test is for the presence of disks
on each individual disk channel. It also checks the functionality of the disk found. The final
diagnostic tests the functionality of the RAID.

18 UrfRAID LC16 SeriesUser’s
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CHAPTER 3. CONFIGURING YOUR RAID

3.1 From control panel on Front

The Control Panel

The SurfRAID LC16 Control Panel consists of two lineby 16-character LCD display, two LED
indicators, four push button switches, and areset button. It provides away to configure and
monitor the operation of theSurfRAID LC16

A. Function Keys Definitions

Keys Descriptions

(1T) UpArrow To scroll upward through the menu items

({1) DownArrow |To scroll downward through the menu items
(ENT) Enter To confirm a sdlected item

(ESC) ESC To exit a sub-menu and return to previous menu.

B. LCD Display (Configuring Mode)

Change to Configuration mode by following steps :

LCD Display Control Panel|Description

SurfRAID LC16 Enter Go to Configuration mode
000000000000

PASSWORD Press“Enter” |Defaults Password is

O (IOl 8 times * 00000000

Main Menu Enter Go to “main menu’

0 Quick Setup

3.2From ANSI Terminal ViaMonitor Utility

3.2.1 Monitor Utility

The SUrfRAID L C16 control panel allowsexploration of al configurablefeatures. However, thesmall
form factor of the control pand only alowsasmall LCD display output. A limited amount of information
can bedisplayed at agiventimeonthe LCD display.

The monitor utility displays all information on a larger terminal screen via a seria interface. The
monitor utility isidentical to the LCD display, where it displays the basic self-diagnostic, opera-
tion, and configuration information. However, it alows the Configuration Menu to be displayed
using a graphical user interface. Additionally, it displays more detailed error, warning, and status
messages, impractical to display on the front control panel LCD.

NOTE: The Monitor Utility viathe RS-232 interface and the front control panel cannot be used
at the same time. When one is active, access to the other is disabled.

UrfRAID LC16 SeriesUser’s 19
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3.2.2Key Definitionsunder ANSI/VT-100 Ter minal

The SUrfRAID LC16 supportsVT100 termina and standard ANSI Terminal emulation. Thefollowing
keysare supported:

A - useto scroll upward through the menu items

Z - useto scroll downward through the menu items

Enter - use to select a menu item, open a sub-menu, and use to select a value

ESC - useto exit a sub-menu and return to the previous menu
The rest of the aphanumeric keys are also supported for password and when prompted for input.

3.2.3 Connecting Terminals

The monitor utility may be accessed viathe RS-232 connector |ocated at the back of the SurfRAID
LC16. Thefollowing sections describe how to configure the SurfRAID L C16 to accessthe monitor
utility viathe RS-232 port.

3.2.3.1 Communication Ports Settings

To configure the RS-232 communication ports, the following settings must be configured at the
remoteterminal (or termina emulation program) and at the SurfRAID LC16.

Parameter |Vaue Default Value
Baud Rate {2400, 4800, 9600, 14400, 19200, {19200
28800, 38400, 57600, 115200

Stop bits 1,2 1

DaaBits 7,8 8

Parity None, Odd, Even None

Flow Control | Software Flow Control Endbled
(XON/XOFF)

3.2.3.2 Terminal Access

To access the monitor utility, connect (a standard female DB-9 to female DB-9 cable is included)
the remote ANSI/VT-100 terminal or termina emulation program to the RS-232 port located at
the back of the SUrfRAID LC16 subsystem. UsingaPC for Termina Emulation. 1f you do not havea
dedicated ANSI/VT-100 terminal, you can still useaPC with third-party communication software that
supportsANSI/VT-100 termina emulation. Most operating systems provide ANSI/VV T-100 terminal
emulation programs.

For example: Microsoft Windows. Terminal or Hyper Terminal (Set up as Model VT-100)

20 UrfRAID LC16 SeriesUser’s
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3.2.3.3UsingtheMonitor Utility

To start the monitor utility, from the remote terminal (or terminal emulation program), press the
[Ctrl]+[D] keys. This will invoke the Monitory Utility. Below is a sample of the Monitor Utility.

At the top is the “ Monitor Utility” title, which contains the model number and firmware version
of the SUrfRAID LC16. At theleftisthe”LCD” window. The contents displayed a so appear hereon
the front Panel LCD screen. Below is the “Menu” window with the Main Menu options. To the
rightisthe*OUTPUT” window that showsmore detailed information about theSurfRAID LC16. At
the bottom are the instructions on how to navigate using the Monitor Utility

T e

DISK: #1 IBM-DTLA-307015
1 (C, H, S, M) = (29765, 16, 63, 16)
I DMA Mode = 0x85 5
d DISK: #4 IBM-DTLA-307015
i (C, H, S, M) = (29765, 16, 63, 16)
! DMA Mode = 0x85 5
| DISK: #6 WDC AC28400R

(C, H, S, M) = (16383, 16, 63, 16)

| DMA Mode = 0x84 4
| DISK: #10 IBM-DJINA-371350

(C, H, S, M) = (26310, 16, 63, 16)
MA Mode = 0x84 4
ISK: #7 IMB-DTLA-307030

(C, H, S, M) = (59560, 16, 63, 16)
| DMA Mode = 0x85 5
| Disk config info found.
| Use NVRAM config info.
| SurfRAID LC12 (RAIDS): Stripe = 12

——=— Main Menu ===+
0 Quick Setup

1 RAID Params

2 SCSI| Params

3 RS232 Params
4 System Params
5 NVRAM

e ———m

1
1
iD
D
I
1
1

| RAID Member: Disk (12345678A)
| Hot-Plug function ready.

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

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

2l |
00:04:34 [ANSW  1152008N-1 ~ [CAPS NUM [ | T
V||| @ <A P OE ™ || dgostierasisane |[@y I il e B G Py 0736

3.2.3.4 Running Configuration Mode

Configuration Mode through the monitor utility is similar to the LCD display. However, it has a
graphical interface that allows for easier navigation through the menu system. Refer to section
3.3THE SurfRAID LC16 CONFIGURATION MENU for adetailed listing of the hierarchy of the
menu system.

UrfRAID LC16 SeriesUser’s 21
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3.3CONFIGURING RAID
3.3.1 Quick Setup

Thisisthe easiest way to configure your SurfRAID LC16, but al parameterswill be setup asdefaults. If
you want to changethe default value, you have to go to customizing setup to changeit.

To configure your SurfRAID L C16 viaQuick setup perform thefollowing steps:

Display Control Panel Terminal Description
Ctl-D Invoke the Monitor Utility
SurfRAID LC16 ENT Tab Go to Configuration mode
XXXXXXXXX XXX
PASSWORD Press“ ENT ” 8times Press’0” 8times Defaults Password is
opaanomm *00000000"
Main Menu ENT Enter Select item 0 “ Quick Setup”
0 Quick Setup
0 Quick Setup 1ir A Moving the cursor to “Yes”
No
0 Quick Setup ENT Enter Select“ Yes*”
Yes
Re-Confirm 1T A Moving the cursor to “Yes”
No
Re-Confirm ENT Enter Select “Yes”
Yes
® The SUrfRAID LC16 will automatically restart and processthe RAID as RAID level 5.

3.3.1.1 Defaultsvalue of Quick setup:

The RAID’ s parameters will be set to defaults value (as the following table) after processing the
“Quick setup” function. If you want to change any setting, refer to 3.3.2 Customizing Setup to
set it manudly.

Parameter Value Description

RAID Level 5

Disk Number N System will auto scan the disk numbersin RAID.

Hot Spare No You can add a DISK into the system as Hot Spare
Disk after completing the quick setup procedure.

SCS ID 0

Password 0

Termination Enable

3.3.2 Customizing Setup

The Configuration Menuis provided to help facilitate and assist configuring theSurfRAID LC16 RAID
subsystem. The SurfRAID L C16 hasto disconnect from the host system when running the Configura:
tionMenu.

The main menu consists of seven categories. Each category is used to configure a different part
of the SUrfRAID L C16 subsystem. Thefollowing showsthe main menu categories. Each category has
sub-menusand options. In thefollowing sections, the menu hierarchy will be described in detall.
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Main Menu

0 QUICK SETUP

1 RAID Params

2 Host Interface Params

3 RS232 Params

4 System Params

5 NVRAM

6 RAID Funcs

3.3.2.1RAID ParamsMENU

RAID Params menu configuresthe urfRAID L C16 for the different supported RAID levels. Toavoid
accidentdly erasing an existing configuration you must specify, using the“Re-Conf RAID” option, if you
want to changethe configuration.

NOTE: Any changes made to Re-Conf RAID, RAID Level, Disk Number, Slice & Stripe Size
will cause data on the drives to be permanently erased.

Sub-menu option | Sub-Option Settings Default setting
21 Array 1 21. Re-Conf RAID Yes, No No.
22 Array 2 Description Using to change an existing RAID configuration. Only
23 Array 3 use to change the RAID level and Disk Number
24 Array 4 _ _ i
Sub-Option Settings Default setting
22.RAID Levd 0,1,3,5,0+1, None 5.
Description Use to specify the RAID Level. Refer to section for a
description of each RAID level
Sub-Option Settings Default setting
2 3. Disk Number 16,14,12,10,8, 6,4, 2, | 2
Description : Use to specify the number of disks in the array. The
number is based on the number of physical disks
installed
Sub-menu Sub-Options | Setting Default
24.Slice 41 Slice0 MB Same as RAID Capacity
42 Slicel MB 0
21 Array 1 43 Slice2 MB 0
22 Array 2 44 Slice3 MB 0
23 Array 3 45 Sliced MB 0
24 Array 4 46 Sliceb MB 0
47 Slice6 MB 0
48 Slice7 MB 0
Description : Use to divide the RAID capacity to several separated
Slices. Maximum 8 of Slices can be set at same time.
Description : SurfRAID LC16 supports Multiple RAID function, 4 of individual Arrays can
be configured.
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Sub-menu Sdtings Default siting

2583ripeSze 128,64, 32,16, 8,4 64

Description : Useto gpedify the Sze of the Sripein blocks (1 block = 512 bytes).

Sub-menu Sdtings Default siting

26 WriteBuffer | Enable, Disable Engble

Description : Use to buffer write operations usng memory.  This hdps improve the write
performancefor RAID 5 configuration.

27 Paformance | Setting Default Setting
Random, Sequentiad Random

Description : Useto et the mode of Data Access

3.3.2.2SCSl / FibreParams M ENU

The SCSI / Fibre Params menu configuresthe SCSI portion of the SurfRAID LC16 subsystem. The
SCSl 1D and the termination must be set to avoid causing aconflict with the SCSI adapter or other
SCSl device daisy chained with theSurfRAID LC16. Command Tag Queuing isafunctionthat alowsa
SCSl deviceto queue multiple requestswithout having to seridize the operations. Thisfreesthe control-
ler to processrequestsin whatever order isconvenient, instead of blindly processing and acknowledging
each disk operation before starting the next. ThisallowstheSurfRAID LC16 to efficiently handle multi-
threaded applicationsthat issue multiple disk commands.

A. SurfRAID LC16.160S

The “SCSI Params’ consists of two categories. Each category is used to configure an indepen-
dent SCSI channel of theSurfRAID L C16 subsystem. Thefollowing shows both categories. Each
category has sub-menus and options.

3. SCY Paam
31 Pimay SCY
32 Sscondary SCS
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B. SurfRAID L C16.200F

Sub-menu option Settings Default setting
311 & 322 0,1,2,3,4,3,4,56, | 0
Se SCS 1D 7,89, 10, 11, 12,
13,14, Multiple
Description: Use to specify the SCSI ID for the SurfRAID LC16
Sub-menu option Settings Default setting
312 & 322 Enable, Disable Enable
Termination
Description: Use to enable the SCSI termination of the UrfRAID LC16
Sub-menu option Settings Default setting
313 & 323 Enable, Disable Enable
TAG Queuing
Description: Use to enable the SCSI Tag Queuing feature. This feature alows the

handling of more I/O requests from the host improving the performance of

the UrfRAID LC16

Sub-menu option Setting Default Setting

314 & 324 Ultra3, Ultra2, Ultra- | Ultra3

Speed Fast

Description: Use to enable the Ultra-SCSI feature. This feature allows to increasing the

1/0 speed on host Interface from Fast-SCSI to Ultra-SCSI.

Sub-menu option Setting Default Setting
315& 325 Enable, Disable Enable
Wide
Description: Use to enable the UltralFast Wide SCSI feature. This feature alows to
increasing the 1/0 speed on host Interface from SCS| to Wide SCSI.
Sub-menu Sub-Menu Sub-Option Setting Default
316 & 326 3161Lun0 | Array 1 Slice Slice0
Lun Map Aray2 0,1,2,;3,4,5,6,
3162 Lunl | Array3 7& Dissble  "qjice 0
3163 Lun 2 Array 4 Slice0
3164 Lun 3 Slice 0
3165Lun4 Slice0
3166 Lun5 Slice0
3167 Lun6 Slice0
3168 Lun7 Slice0
Description: Use to setup each Slice to map alogical Lun Number.

The “Host Interface Params’ consists of two categories. Each category is used to configure an
independent FC-AL of the SurfRAID LC16 subsystem. Thefollowing showsthe both categories. Each
category has sub-menus and options.

3. HbrePaam

31 Pimary FGAL

3 Ssoonday FGAL
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Sub-menu option Settings Default setting

311& 321 Enable, Disable Disable

EnableHard Loop ID

Description : “ Disable’ isautomatically FC-AL ID assignment.
“ Enable" is manually FC-AL ID assignment via Sub-manu 312 & 322

Sub-menu option Settings Default setting

312 & 322 0to 125 0

Setup Hard Loop ID

Description: To assign the FC-AL ID # when “Hard Loop” is enable.

Sub-menu option Settings Default setting

313 & 323 Arbitration Loop Arbitration Mode

Setup Connection Mode | Point to point

Description: To select the connection mode of FC-AL

Sub-menu option Settings Default setting

314 & 324 1 GigaBits Auto Negotiated

Setup Data Rate 2 GigaBits
Auto Negotiated

Description: To select the transfer rate of FC-AL

Sub-menu option Sun-options | Setting Default

316 & 326 3161 Lun0 Array 1 Slice Slice0

Lun Map Array 2 0,1,2,_3,4,5,6,
3162Lun1 | Array 3 7& Dissble  ["gjice0
3163 Lun2 Array 4 Slice0
3164 Lun 3 Slice0
3165Lun4 Slice0
3166 Lun 5 Slice0
3167 Lun 6 Slice0
3168 Lun 7 Slice0

Description: Use to setup each Slice to map alogical Lun Number.

3.3.2.3RS232 Params MENU

The RS232 Params menu configuresthe external portsof the SurfRAID LC16. The SurfRAID LC16
can communicate with aremote terminal and modem. TheSurfRAID LC16 and theremotetermina
must be set to the same communication settings (baud rate, stop bit, databit, and parity).

Sub-menu options Sub options | Settings Default setting
41 Modem Port 411 Baud | 2400, 4800, 9600, 14400, 19200, | 38400
Rate 28800, 38400, 57600, 115200
412 Stop bit | 1,2 1
413 Databit | 7,8 8
414 Par ity None, Odd, Even None
Description: Use to specify the communication protocol between the SurfRAID LC16

and external modem.

Sub-menu options Sub options | Settings Default setting
42 Terminal Port 421  Baud | 2400, 4800, 9600, 14400, 19200, | 19200
Rate 28800, 38400, 57600, 115200
422 Stop bit | 1,2 1
423 Databit | 7,8 8
424 Parity None, Odd, Even None
Description: Use to specify the communication protocol between the SurfRAID LC16

and remote terminal or terminal emulation software SurfRAID LC16. The
settings on the remote terminal must match the settings of the SurfRAID
LC16.
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3.3.24SYSTEM ParamsMENU

The System Params menu configurestheinterna operation of theSUrfRAID LC16. Toavoid havingthe
configuration atered by unauthorized personnel, you can enable password protection to enter Configu-

ration Mode. Also, to have theSurfRAID LC16 providefailure event notification use the Pager Info.,

FAX Info, and Company Info options. The Pager and FAX features require amodem to be attached to

themodem port.
Sub-menu options Sub options Settings Default setting
51 Passwd Info 511 Passwd Check Disable, Enable Disable
512 Set Passwd up to 8 characters 00000000
Description: Use to enable requiring a password when entering Configuration Mode. Use

Set Passwd to change the default password.

Sub-menu options Sub options Settings Default setting
52 Pager Info 521 Paging Disable, Enable Disable
522 Pager1 No. Enter the pager number to notify
5221 Tel No. 16 characters
5222 Pin No. 16 characters
523 Pager 2 No. Enter the pager number to notify
5231 Tel No. 16 characters
5232 Tel No. 16 characters
524 Code Enter the code displayed on the pager
5241 Part 1. 16 characters
5242 Part 2. 12 characters
525 Repeat # 20,15,10,5 5
526 Interval 20, 15,10, 5 5
527 Page NOW None none
Description: Use to enable paging notification when a failure occurs. One or two pagers

can be notified with a unique code that can be up to 28 characters. For each
pager you can enter the telephone number and pin number (if required). The
pager(s) can be notified up to 20 times at intervals (in minutes) of up to 20
minutes. Use the Page NOW option to immediately send a page.

Sub-menu options Sub options Settings Default setting
53 FAX Info 531 FAX Disable, Enable Disable
532 FAX Class 2,1 1
533 FAX1 No. up to 16 numbers
534 FAX2 No. up to 16 numbers
535 Retry # 20,15,10,5 5
536 FAX NOW None none
Description: Use to enable fax notification when a failure occurs. One or two fax stations

can be notified. Use the FAX Class to specify the fax class support of the
modem. The fax can be sent up to 20 times at intervals (in minutes) of up to

20 minutes. Usethe FAX Now option to immediately send a fax.

Sub-menu options Sub options Settings

54 Company Info: String 1 up to 16 alphanumeric characters
String 2 up to 16 alphanumeric characters

Description: Thisinformation will appear at the top of the fax document.

Sub-menu options Sub options Settings

55 Modem Init St AT&DO0& K4ED Default initialization string for modem.

Description:

Use to change the initialization command for the modem. Change this

option if the default string does not work with your modem.
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3.3.2.5 NVRAM

The NVRAM menu options control the configuration information. When using this menu option,
the SUrfRAID LC16 should be off-line. NOTE: Any changesmadein thisgroup will cause dataon the
drivesto be permanently erased.

Once a configuration change has been made, the NVRAM (where the settings are stored) must be
updated. If a change causes an error or if the subsystem fails, use the “Er ase NVRAM' option to
clear the contents of NVRAM restoring the default values. In order for a change to take effect,
the SUrfRAID L C16, subsystem must be restarted. Use the Restart option to automatically reset the
UrfRAID LC16 subsystem.

Sub-menu options Settings Default setting
61 Update NVRAM | No, Yes No
Description: Use to store the settings for all the options. When a change is made in order

for it to take effect, it must be saved in NVRAM

Sub-menu options Settings Default setting

62 Erase NVRAM No, Yes No

Description: Use to clear the contents of NVRAM and restore the default settings
Sub-menu options Settings Default setting

63 Restart No, Yes No

Description: Use to reset the SUrfRAID LC16. Use this option after changing any settings

to allow them to take effect
3.3.2.6 RAID FuncsMENU

The RAID Funcsmenu alows different functionsto be performed on the SurfRAID L C16.

NOTE: Any changes madeto 71. Init RAID 5, 72. R5 Check will cause data to be permanently
erased on the disks.

Sub-menu options Sub-options setting Default setting
71 Init R5/R3 Array 1 Stop, Start Stop
Array 2
Array 3
Array 4
Description: Use when configuring a disk group for RAID Level 5. During an initial
RAID 5 configuration, thisis automatically executed.

Sub-menu options Sub-options Setting Default setting
72 R5/R3 Check Array 1 Stop, Start Stop
Array 2
Array 3
Array 4
Description: Use to verify the RAID 5 configuration. This option should be executed
when initialy configuring for RAID 5.
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Sub-menu options Settings Default setting
73 Beeper Clean, Enable, Disable Enable
Description: Use to turn on or off the audible alarm when an error occurs or during an

Init RAID 5, R5 Check.

Sub-menu options Settings Default setting
74 Stop Modem No, Yes No
Description: Use to stop a Page or FAX natification from being sent. Use to stop

receiving the same Page or FAX notification after the initial one has been
acknowledged.

Sub-menu options

Settings

75 Add Disk

Disk 1

Disk 2

Disk 3

Disk 4

Disk 5

Disk 6

Disk 7

Disk 8

Disk 9

Disk 10

Disk 11

Disk 12

Disk 13

Disk 14

Disk 15

Disk 16

Description:

Use this option to add a disk to an existing configuration. Thisis only valid
when an existing disk was removed using the 76 Remove Disk option.

Sub-menu options

Settings

76 Remove Disk

Disk 1

Disk 2

Disk 3

Disk 4

Disk 5

Disk 6

Disk 7

Disk 8

Disk 9

Disk 10

Disk 11

Disk 12

Disk 13

Disk 14

Disk 15

Disk 16

Description:

Use this option to remove a disk from an existing configuration. This allows
the safe shutdown of a potential faulty disk. The drive will be removed from
the configuration and the spare drive (if available) will automatically be
added. Once the drive has been removed, use the Add Disk option to add
the new drive to the configuration.

Sub-menu options Settings Default setting
77 Statistic None None
Description: Use this to view the current settings saved in NVRAM, get a dtatistical

analysis of the read and write operations, plus the percentage of cache hits.
This information is only viewable using the Monitor Utility via the RS-232
port.
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Sub-menu Sub options Settings
78 IDE DMA Mode [ 781 Disk 1 0,1,23,45
782 Disk 2 0,1,2,3,4,5
783 Disk 3 0,1,23,4,5
784 Disk 4 0,1,23,4,5
785 Disk 5 0,1,2,34,5
786 Disk 6 0,1,2,3,4,5
787 Disk 7 0,1,23,4,5
788 Disk 8 0,1,23,4,5
789 Disk 9 0,1,2,3,4,5
78A Disk 10 0,1,2,34,5
78B Disk 11 0,1,23,4,5
78C Disk 12 0,1,23,4,5
78D Disk 13 0,1,2,34,5
78E Disk 14 0,1,2,3,4,5
78F Disk 15 0,1,23,4,5
78G Disk 16 0,1,23,4,5
78H ALL 0,1,2,3,4,5
Sub-menu options Sub options Settings
79 1DE UltraDMA | Setting Default Setting
Enable, Disable Enable
Description: Use to enable the Ultra DMA data transfer mode of the SurfRAID LC16
with the installed disks during initialization.
Sub-menu Sub-menu Setting
7A Expand Array 7A1Array 1 11Disk
7A2 Array 2 2.2 Disks
7A3Array 3 j-jg:iz
7A4 Array 4 5 5 Disks
6. 6 Disks
7.7Disks
8. 8 Disks
9. 9 Disks
A. 10 Disks
B. 11 Disks
C. 12 Disks
D. 13 Disks
E. 14 Disks
F. 15 Disks

Description: Use this option to increase the disk numbers to an existing configuration.
This feature can increase the array’ s capacity without backup and restore the
database.

Sub-menu options Settings Default setting

7B Update ROM none None

Description:

Use this option to update the firmware of the SurfRAID LC16. This option
should only be executed when the SurfRAID LC16 is off-line.
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34SAMPLES

3.4.1 Sample 1. RAID 5 with hot spare disk

Following below stepsto configure your SurfRAID LC16 assingle RAID Level 5with oneof Hot

Spare Disk.
LCD Display Control Panel |Termind Description
Ctl-D Invoke the Monitor Utility
SurfRAID LC16 ENT Tab Go to Configuration mode
XX XXX XXX XXXX]]
PASSWORD Press* ENT ” 8 |Press’0” for |Defaults Password is
ofgnoanaoa times 8times “00000000"
Main Menu @ VA Moving cursor to “1 RAID
0 Quick Setup Params’
Main Menu ENT Enter Enter to “1 RAID Params’ Menu
1 RAID Params
1 RAID Params ENT Enter Select “Re-Conf RAID” tore
11 Re-Conf RAID configurethe RAID.
11 Re-Conf RAID ﬁ A Moving the cursor to “ Yes”
No
11 Re-Conf RAID ENT Enter Yes. To re-configure the RAID
Yes
1 RAID Params VA Moving the cursor to “12 RAID
11 Re-Conf RAID Leve”
1 RAID Params ENT Enter Select “12 RAID Level” to setup
12 RAID Level RAID Levd.
12RAID Leve VA Moving the cursor to “5”
None
12RAID Leve ENT Enter To confirm RAID Level isRAID 5.
5
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1 RAID Params @ VA Moving the cursor to “13 Disk

12 RAID Leve Number”

1 RAID Params ENT Enter Select “13 Disk Number” to setup

13 Disk Number Disk Number inthe RAID .

13 Disk Number Q VA Moving the cursor to “n”.

12 “n”= the numbersof disk in

13 Disk Number ENT Enter To confirm the numbers of disk in
“n” RAID.

1 RAID Number ESC ESC Exit to Main Menu
13 Disk Number

Main Menu @ VA Moving the cursor to * 2 Interf

0 Quick Setup Params’

Main Menu ENT Enter Enter to “ 2 Interf Params” Menu

2 Interf Params

2 Interf Params ENT Enter Select * 21 Primary SCSI ” to

21 Primary SCSl configure the Primary SCSI

21 Primary SCSl ENT Enter Select “ 211 Set SCSI ID “ to set

211 Set SCSI ID SCSI number of Primary SCSI

211 Set SCSI ID @ VA Moving the cursor to “n” .

0 “n” = The SCSI ID what you want

211 Set SCSI ID ENT Enter To confirm the SCSI ID number.
oy

2 Interf Params ESC ESC Exit to Main Menu

21 Set SCSI ID

Main Menu @ VA Moving the cursor to “* NVRAM”

0 Quick Setup Menu

Main Menu ENT Enter Enter to “NVRAM” Menu.

5NVRAM

5NVRAM ENT Enter To select “51 Update NVRAM” to

51 Update NVRAM update the configuration data.

51 Update NVRAM @ Z Moving the cursor to “Yes”.
No

51 Update NVRAM ENT Enter Confirm to write configuration
Yes datainto NVRAM.

3.4.2 Sample 2. Change the password of your RAID

Y ou may change some of the parameters after the RAID has successfully installed the data. To
avoid data loss, please do not make any change to “Re-Conf RAID”, “RAID Leve”, “Disk
Number”, “Slice”, “Stripe Size”, “Erase NVRAM”, “ Init RAID 5" & “R5 Check”, dl of
them will cause data on the drives to be permanently erased.

The following is the procedure for changing the password
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LCD Display Control Panel | Terminal Description
Ctl-D Invoke the Monitor Utility
SurfRAID LC16 ENT Tab Go to Configuration mode
00000000S
PASSWORD Press“ ENT ” 8|Press’0” 8 |Default Password is
opannoona times times *00000000"
Main Menu @ VA Moving cursor to “ 3 System
0 Quick Setup Params’
Main Menu ENT Enter Enter to “3 System Params’ Menu
3 System Params
3 System Menu ENT Enter Enter to “ 41 Passwd Info” sub-
41 Passwd Info menu
41 Passwd Info ENT Enter Select “411 Passwd Check”
411 Passwd Check
411 Passwd Check ﬁ Z Moving the cursor to “Enable’
Disable
411 Passwd Check ENT Enter Confirm to setup “411 Passwd
Enable Check” function as Enable.
41 Passwd Info @ VA Moving the cursor to 412 Set
411 Passwd Check Passwd”
41 Passwd Info ENT Enter Select “412 Set Passwd” to setup
412 Set Passwd new Password.
412 Sep Passwd 1L 8digita Enter your new password, 8
onnonnon & Enter, 8 numbers digital numbers.
digital numbers Default is “00000000"
41 Passwd Info ESC ESC Exit “412 Set Passwd” to “41
412 Set Passwd Passwd”
4 System Params ESC ESC Exit “41 Passwd Info” to Main
41Passwd Info Menu.
Main Menu @ VA Moving the cursor to “ 5 NVRAM
4 System Params
Main Menu ENT Enter Enter to “NVRAM” Menu.
5NVRAM
5NVRAM ENT Enter To select “51 Update NVRAM” to
51 Update NVRAM update the configuration data.
51 Update NVRAM @ VA Moving the cursor to “Yes”.
No
51 Update NVRAM ENT Enter Confirm to write configuration
Yes datainto NVRAM.
5NVRAM @ VA Moving the cursor to “ 53
51 Update NVRAM Restart”
5NVRAM ENT Enter Torestart the RAID with new
53 Restart configuration.

* If you want to enter to configuration mode after RAID start up, you have to use the

new password.

SUrfRAID LC16 SeriesUser’s

Manual

33



CHAPTER 4. Hot Swap Components

The SurfRAID L C16 supports hot-swappable disk cartridges, power supply modulesand cooling fan
unit. The following sections describe how to use the hot swap feature.

4.1 Swapping the Disk
To hot swap a disk, perform the following steps (Refer to 2.5.2 Installing the disk).

NP

oukw

® N

Slide the latch to the unlocked position.

Open the cartridge handle by diding the release button and wait for the drive to spin
down (The disk LED on the drive bay will turn from green to red indicate the disk is
powered down.).

Lift the handle to disengage the disk cartridge from the dot.

Gently pull the disk cartridge out of the dlot.

Replace the HDD.

Holding the cartridge handle, insert the cartridge into the bay along the plastic guides
until the handle begins to close.

Push down the handle to securethe cartridge into the SurfRAID LC16 system.

Slide the latch to the locked position.

The drive is now replaced. Once the drive has powered on, it will be added to the RAID configu-
ration automatically.

4.2 Swapping the Power Supply Module

Once the power supply fails, the LED on the front panel will turn from green to Red and an
audible alarm will sound.

To hot swap a power supply module perform the following steps.

agrwpNPE

IS

Push the reset button to stop the audible alarm on the rear panel.

Unscrew the defective power module unit.

Pull the handle to disengage the module from the power supply base.

Slide the module out completely from the power supply base.

Insert the new power supply module.

NOTE: Use the handle to dide the module into the base until it engages to the base.
The LED will turn bright green to indicate it has powered on.

[=]
Egg i BQ “I o e

Alarm 1 i ) R @ .LI
Reset
Button

Screw
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4.3SWAPPING THE COOLING FANS

4.3.1 System Cooling Fans

When a system cooling fan module fails, the LCD on front panel will display “Fail Fan” and
audible alarm will sound.

To hot swap a system cooling fan module perform the following steps.

1. Release the thumbscrews on the fan module; the Fan fail LED on the module should
turn bright red.
2. Slide the module out completely from the cooling Fan module base.
3. Replace with a new Fan module and insert it into the cooling fan module base.
4. The error message on LCD will return to normal and the audible alarm will stop
automatically after the above process is completed.
5. Fasten the thumbscrews.
Thumb
Screw
Fan
Fail
LED
Thumb
Screw
SQUrfRAID LC16 SeriesUser’s 35

Manual



CHAPTER 5. ADVANCED SETUP

5.1 Updating Firmware

The embedded firmware of the SurfRAID LC16 can be updated through the RS-232 port using a
terminal or PC interminal emulation mode. When updating the firmware, make surethe SurfRAID
LC16 isdisconnected from the system to avoid any dataloss. Verify theterminal, or termind emulation

software, settings (Baud rate, Stop bit, Databit, Parity & etc.) to the value as shown bel ow:

Baud Rate 19200

Data bits 8

Stop bit 1

Parity 0

File trangfer protocol Send ASCII text file

Flename File name of new reverson Firmware

To update the firmware, perform the following steps.
NOTE: Refer to section 3.2 Monitor Utility for more information

Message Pressing Description

Ctrl-D Invoke the Monitor utility
SURFRAID LC16 U3  |Tab Go to “Configuration mode’
Monitor Utility
Password Enter

Password Your Password 8 Password Control

== XXXXXXXX-- Numbers. (Default is

“00000000")
7. RAID Params “A” or “Z" and Enter Tosdect “7. RAID Params’
7B Update ROM “A” or “Z” and Enter To select “ 7B Update ROM”
Areyou ready to ‘y” Yes. Be sure the host computer
download the firmware? is disconnected from the RAID
Areyou sure? “y” Yes. * download the firmware

to RAM
Begin firmware transfer Display the current status
now
File transfer complete Display the current status
Checksum=xxxx :OK.
New firmware transfer
complete
Enter ‘Go’ to update the |Go Update firmware from RAM to
firmware ROM
Enter ‘Go’ to reconfirm |Go Reconfirm to update the
firmware from RAM to ROM

Programming........ Display the current status
Done
Verifying..........
Done

SURFRAID LC16 will auto restart with new revision firmware.
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APPENDIX A. TROUBLESHOOTING AND ERROR MESSAGES
1. Troubleshooting
A. SurfRAID LC16.160S

Problem: SUrfRAID LC16isnot properly identified by the SCSI adapter during theinitialization of you
computer system.

Possible Cause: The SCSI ID set for the SurfRAID LC16 isused by another SCSI device attached
tothe same SCS| adapter.

Fix: Through the Configuration Mode select SCSI Params, then Set SCSI 1D, and specify a
different SCSI ID. Also, most SCSI host adapters provide an on-board ROM BIOS, or software
utility, that displaysthe devices attached and their SCSI ID. Disconnect theSurfRAID LC16fromthe
SCSI host adapter and during the system boot, or by running the utility, notethe SCSI ID’sdready in
use. Thiswill select aSCSI ID for the SurfRAID LC16.

Problem: The urfRAID LCl16isidentifiedat all SCSl ID’s.

Possible Cause: The SCSI ID set for the SUrfRAID LC16isidentical tothereserved SCSI ID used
by the SCSI adapter in your computer system.

Fix: Usethe Configuration Modeto configuretheSurfRAID LC16 for adifferent SCSI ID. Remember
themgjority of SCSI host adapter reserves SCSI 1D 7 for the adapter ID.

Problem: The SurfRAID LC16isnot detected by the SCSI host adapter.

Possible Cause: Incorrect termination in a daisy chain configuration or a loose cable in a stand-
alone configuration.

Fix: In adaisy chain configuration verify only the SCS| host adapter and the last SCSI deviceis
terminated. To change the termination settings of the SurfRAID LC16 usethe SCSI Params menu and
SCSI Termination option to enable or disabletermination.

A. SurfRAID LC16.200F

Problem: SurfRAID LC16isnot properly identified by the FC-AL adapter during theinitialization of
your computer System.

Possible Cause: The FC-AL 1D set for the SurfRAID LC16 isused by another device attached to the
same FC-AL adapter.

Fix: Through the Configuration Mode select Interf Params, then Set FC-AL ID, and specify a
different FC-AL ID. Also, most FC-AL host adapters provide an on-board ROM BIOS, or software
utility, that displaysthe devices attached and their FC-AL ID. Disconnect theSurfRAID LC16 fromthe
FC-AL adapter and during the system boot, or by running the utility, notethe FC-AL 1D’ sdready in
use. Thiswill select alD for the SurfRAID LC16.

Problem: The QurfRAID LC16isidentified at all FC-AL ID’s.
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Possible Cause: TheID set for the SUrfRAID LC16isidentica to thereserved ID used by the FC-AL
adapter in your computer system.

Fix: Usethe Configuration Mode to configure the SurfRAID LC16for adifferent FC-AL ID.
A. SurfRAID LC16.160S & SurfRAID L C16.200F

Problem: Unableto accessthe SUrfRAID L C16 after the operating system boots up.
Possible Cause: The SurfRAID LC16 isnot configured.

Fix: Make surethe SurfRAID LC16 isconfigured for aRAID level. If no RAID level isconfigured the
operating system will not detect the SUrfRAID LC16 asadisk drive.

Problem: Unable to access the Configuration Mode using the remote terminal interface.

Possible Cause: Theterminal communications settings are not matching the settings of the SurfRAID
LC16 RS-232 interface.

Fix: The default settings for the RS-232 port are 19200 Baud rate, 8 Data bits, 1 Stop bit, No
Parity, and XON/XOFF Flow control. Make sure the terminal is configured for these settings. If
the settings were changed during Configuration Mode verify the settings of the SUrfRAID LC16 inthe
RS-232 Params, Terminal option and changetheterminal settingsaccordingly.

Problem: The front panel LCD displays alternating “Zz" characters.

Cause: These characters are displayed when the cache is full with write request’s data that have
not been processed. It will halt requests from the host to flush the data in the cache.

Fix: None needed.

Problem: The front panel LCD displays alternating “Ww” characters.

Cause: These characters are displayed to indicate the write requests in the cache are being
processed. When these characters are displayed, the SurfRAID LC16 will halt requestsfrom the host
(see above).

Fix: Make sure the “WRITE BUFFER” option of the “RAID Params’ menu is enabled. In
addition, more cache memory may be required. By increasing the cache memory the write buffer
spaceincreasesand will be ableto handlethe higher writerequests.

Problem: Unableto send aPage or FAX using the modem port.

Possible Cause: The Page and Fax options are not enabled.

Fix: Go to the Configuration Mode and enable Page and FAX notification via the System Params
menu option.
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Problem: Memory test faillsduring Self-Test.
Possible Cause: Memory SIMM module may not be properly seated or may be defective.

Fix: Re-seat the memory modulein to the socket and retry. If it continuestofail try movingittothe
other memory socket. Replace the memory SIMM with another single or double-sided 144-pin SIMM.

Problem: Newly installed memory SIMM fails during Self-Test or is not detected.

Possible Cause: Memory SIMM module may not be properly seated or may not be supported by
the particular SUrfRAID LC16 model.

Fix: Re-seat the memory moduleinto the socket and retry. If it continuestofail try movingit to the

other memory socket. M ake surethe correct memory typeisbeing installed. The SurfRAID LC16
supports SDRAM.

2. Error Messages

Thefollowingisalisting of the error messages generated by the SurfRAID LC16 and their meaning.

Legend: x= Number of disk channdl (1, 2, 3,4,5, 6, 7, 8,9, 10, 11,
12, 13, 14, 15, 16)

= Total number of disks detected by the controller

= Number of disks specified in 1 RAID Params, 3 Disk
Number menu option
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Error M essage

Explanation

Number of disks found =y,
needed = z

The number of disks found (y) does not match the number of
disks configured for. The number of disks needed (2) is
required.

D sk x not install ed!

A disk drive (x) isnot installed or is unable to be accessed.

Di sk x previously renoved!

A disk (x ) was removed due to afailed disk or by the
operator.

Too many RAID menbers fail ed!

The minimum number of disks required for the RAID
configuration failed to initialize.

RAI D not confi gured!

RAID can not be configured due to too few good disks
available or no RAID configuration has been performed.

Disk x is too snall!

A disk capacity being added to an existing RAID
configuration is less than the configured disks. To add adisk
to an existing configuration the disk must be the equal size or
grester.

D sk x format ERROR!

Disk (x) failed during the format. Possible bad disk.

Init RAID5 ERROR

The RAID 5initialization failed. Possible bad disk. Use
Disk Check to identify faulty disk.

D sk x add ERROR!

Disk (X) being added failed. Possible bad disk. Use Disk
Check to identify faulty disk.

Parity ERROR blk ? !

A parity byte was unable to be read/write. Blk ?isthe block
(sector) on the disks that failed. Possible bad disk.

RAID 5 Check ERROR!

The R5 Check function failed. Possible wrong RAID
configuration or not initialized (Init RAID5).

Par am vendor | D ERROR!

Theinformation in NVRAM has been erased. The
configuration islost.

Par am checksum ERRCOR!

Theinformation in NVRAM has been erased. The
configuration islost.

SCSI chip ERRCR

The SCSl interface of the QUrfRAID LC12 controller is
faulty.

Testing Serial Connection...

Fai |

The RS-232, M odem, or UPS port is faulty.

Do_TDE Cnd: wai T DRQ

The IDE interface is waiting for DRQ signal to go off in
command phase.

Do_T DE_Cnd ERROR 72 |

An error (?) occurred in IDE interface. Use Disk Check to
identify faulty disk channel.

IDE ISR wait Master Int IDE interface is waiting for an interrupt from a disk.

IDE ISR wait |DE Busy off IDE interface is waiting for disk to be free.

IDE_ISR status ? IDE disk drive current status (?)

IDE ISR wait DRQ To wait for disk driveto turn off DRQ in Interrupt phase.

IDE_I SR DRQ ON Indicates DRQ is not free in Interrupt phase.

DI SK: status ?, error: ? ! The status (status ?) and error (error: ?) returned by the disk
based on the ATA-2 Specification.

D SK: #X type=?, bl kno=?, The disk (x) failed to respond to arequest by the controller

resi d=? (type=?). The block number (blkno="?) where the request
failed. The remaining sectors (resid="?)
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APPENDIX B. TECHNICAL SPECIFICATION

SurfRAID LClG.lGOSDl SurfRAID LC16.160SR | SurfRAID L C16.200FD | SurfRAID LC16.200FR

MODEL
RAID Engine Intel 180303 64bit RISC CPU
RAID Levels 0,1,3,50r0+1

Cache Support (Write back)

512 Mbytes - standard ECC 144pins SDRAM Memory

System Type

Desktop 4U Rackmount Desktop 4U Rackmount

Host Interface

Dual Ultral60 SCSI channels Dual loops of 2Gbit Fibre channels

Host Transfer Rate

160M B/sec per channel

Disk Interface

EIDE, ATA-133.

Disk Transfer Rate

Up to 133Mbyte/disk.

Disk Channel

Sixteen of UltraDMA 133 Disk Channel

LCD Display

2 Linesby 16 Characters

Hot Swap and redundant

Y es (Power Supply, Drive and Fan).

Error Recovery

Hot Spare Yes(Drive).
Array Management Support |[Yes.
Automatic Bad-Sector & Yes.

Automatic Drive Rebuilds

Y es. Automatic Datarebuilds.

Audible Alarm, Pager and

Fax Notification

Y es. The Pager and Fax Notification have to connect a external nodem.

Remote Terminal

Configuration

Y es. Through RS-232 emulation terminal .

Operating Systems

O/S Independent and Transparent

Power Supply Redundant of three of 300W Power modules with PFC function, Load Sharing type. Hi quality power
AC Voltage 100-240 VAC

Electrical
Ac Frequency 47-63Hz
Operating Temperature : 5 to 40 degree C.

Temperature

Non Operating Tenperature : -40 to 60 degree C.

Relative Humidity

20% to 80% non-condensing

195(W) x 495(D) x 450(H)
Dimensions

19" (W) x 495(D) x 4U
Weight 28.0Kg(W/O Disk Drives)

Ecitication Subj ect to change Without notice. AlT trademarks or registered trajemarks are properties of their respec-

tive owners.
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APPENDIX C. CONNECTORS

* SCSI Connector

35

63

Pin# Signal Name Pin# Signal Name

1 SCSI_AC _DAT<12>+ |35 SCI_AC_DAT<12>-
2 SCSI_AC _DAT<13>+ |36 SCY_AC_DAT<13>-
3 SCSI_AC _DAT<14>+ |37 SCY_AC_DAT<14>-
4 SCSI_AC _DAT<15>+ |38 SCY_AC_DAT<15>-
5 SCSI_AC_PAR<1>+ [39 SCY_AC_PAR<1>-
6 SCSI_AC _DAT<0>+ [40 SC9_AC_DAT<0>-
7 SCSI_AC DAT<1>+ |41 SCI_AC_DAT<1>-
8 SCSI_AC _DAT<2>+ |42 SCI_AC_DAT<2>-
9 SCSI_AC DAT<3>+ [43 SCI_AC_DAT<3>-
10 SCSI_AC DAT<4>+ |44 SCI_AC_DAT<4>-
11 SCSI_AC _DAT<5>+ [45 SC9_AC_DAT<5>-
12 SCSI_AC _DAT<6>+ |46 SC9_AC_DAT<6>-
13 SCSI_AC _DAT<7>+ |47 SCI_AC_DAT<7>-
14 SCSI_AC_PAR<0>+ |48 SCY_AC_PAR<0>-
15 GND 49 GND

16 GND 50 GND

17 TERMPWRA 51 TERMPWRA

18 TERMPWRA 52 TERMPWRA

19 GND 53 GND

20 GND 54 GND

21 SCSI_AC_ATN_L+ |55 SCI_AC_ATN_L-
22 GND 56 GND

23 SCSI_AC_BSY_L+ 57 SCI_AC BSY_L-
24 SCSI_AC_ACK_L+ |58 SCI_AC_ACK_L-
25 SCSI_AC_RST_L+ 59 SCI_AC RST_L-
26 SCSI_AC_MSG L+ |60 LI _AC_ MG L-
27 SCSI_AC_SEL_L+ 61 SCI_AC_SEL_L-

28 SCSI_AC-_CD_L+ 62 C9_AC-_CD_L-

29 SCSI_AC REQ L+ |63 SC9_AC_REQ_L-
30 SCSI_AC_|O_L+ 64 L9_AC 10 L-

31 SCSI_AC _DAT<0>+ |65 SC9_AC_DAT<0>-
32 SCSI_AC _DAT<9>+ |66 SC9_AC_DAT<9>-
33 SCSI_AC_DAT<10>+ |67 SCY_AC_DAT<10>-
34 SCSI_AC _DAT<11>+ |68 SCY_AC_DAT<11>-
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* FC-AL HSSDC. Connector

* RS-232 & Modem Male Connector

O Neosoes,/ O

Ping Sional Name

1 TX+

2 CGiround

3 TX-

- Fault-

5 ODIS

6 RX-

7 +SVDC

8 RX+
Pin  [Sknal  [Pind Signal
| iDCh £ SR
1 [RxD |7 RTS
3 TXI} b CTS
4 TR G TXC
5 JGND
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APPENDIX D. GLOSSARY

Array Management Software, Firmware

The body of software that provides common control and management for adisk array. Array
Management Software most often executes in a disk controller or intelligent host bus adapter, but
may also execute in a host computer. When it executesin a disk controller or adapter, Array
Management Software is often referred to as Firmware.

Disk Array

A collection of disks from one or more commonly accessible disk subsystems, combined with a
body of Array Management Software. Array Management Software controls the disks and pre-
sents them to the array’ s operating environment as one or more virtual disks.

Disk Striping
Data distributed across all the disksin the array. There is no redundant information generated or
stored.

Disk Mirroring
Data is duplicated on different sets of disksin the array.

FC-AL
Fibre Channel Arbitrated Loop

Host Computer

Any computer system to which disks are directly attached and accessible for 1/0. Mainframes,
and servers, as well as workstations and personal computers, can al be considered host comput-
ersin the context of this book, aslong as they have disks attached to them.

Hot Spare
The substitution of a replacement unit in adisk system for defective one, where the substitution
can be performed while the subsystem is running.

Hot Swap

The substitution of a replacement unit in a disk subsystem for a defective one, where the substi-
tution can be performed by the subsystem itself while it continues to perform its normal function.
Hot Swaps do not require human intervention (i.e., hot spare)

Member Disks
Disk channdsconfigured for aparticular RAID Level. Member disksareidentified by astatusof “0”
displayed onthefront panel LCD.

Mirroring
A form of RAID in which Array Management Software maintains two or more identical copies
of data on separate disks.

MTBF
An abbreviation for Mean Time Between Failure, the average time from start of use to failure in
alarge population of identical components or devices.
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RAID

A Redundant Array of I ndependent Disks (RAID or RAID array) isadisk array in which part
of the storage capacity is used to store redundant information about user data stored on the
remainder of the storage capacity. The redundant information enables regeneration of user datain
the event that one of the array’s member disks or the access path to it fails.

RAID levels

The origina RAID level 1 through 5 was outlined in a research paper entitled A Case for Redun-
dant Arrays of Inexpensive Disks. This paper was published in 1988 by David A. Patterson,
Garth Gibson, and Randy H. Katz of the University of California at Berkley. Counting the term
RAID 0 that refersto disk striping and later defined RAID 6, there are 7 levels of RAID.

SCSl
Small Computer System Interface.

SCSI 1D
Also caled SCSI ID#, is an octal representation of the unique address assigned to a SCSI device.

Spare, Spare Disk
A disk reserved for substitution of a like entity in case of the failure of that entity.

Swap
The replacement of a defective unit with a new unit. Units are parts of a disk subsystem that may
either be field replaceable by a vendor service representative or consumer replaceable.
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Appendix E. Creating Two LUN’s on the SurfRAID LC16

1) BuildRAID asrequired (RAID 1, 3,5...)
2) Enter Main Menu, First Select: RAID Parameters, Second Select: Array (1,2,3/4, etc), Third Select: Slice,
Fourth Select: Slice0. Y ouwill now seethewhole size of your RAID systemin (MB)
3) Enterdisk sizefor Slice0 (for example 100000 MB)
4) Enter disk sizefor Slicel (for example 33622 MB, then press Enter)
5) Whenyou aredoneentering the disk sizefor the Slice, you will need to updatethe NVRAM. Go
toMain Menuand NVRAM and select Update NVRAM, Select YES.
6) ReturntotheManMenu, Sdect: SCSI/FC Parameters, Select Primary SCSI/FC and then LUN Map.
7) Sdect Lun0mappingto SliceO.
8) ReturntotheMain Menu, Select: SCSI/FC Parameters, Select Secondary SCSI/FC and then Lun Map.
9) SedectLunOmappingtoSicel.
10) After Lun mapping you will need to updatethe NVRAM again, Goto Main Menuand NVRAM
and select Update NVRAM, Select YES.
11) Youwill now needto restart the system. Go to Main Menu, Select NVRAM, then Restart, then
Yes
12) After restarting, you will get Primary SCSI/FC mapping to Slice0, Secondary SCSI/FC mappingto Slice 1
a) Primary SCSI/FC (Slice0=100000 MB) example.
b) Secondary SCSI/FC (Slice 1 = 33622 MB) example.
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APPENDIXF. HBRE RAID TOHOST CONNECTIVITY

QUrfRAID LC16 QLAZ300
ST 2x1Enddle Hard Loop ID to ENABLE St same DataRate on UfRAID LC16
SET 2x2 St Hard Loop ID to (0~125) Do not st to Auto SHect
St Data Rate 2x4 DaaRate
1GB/S 0—1GB/S
2GB/S 1-2GB/S
2- Auto SHet
A---udng Auto Sdect may be
undeble
Bios Windows 2000
UrfRAID LC16 QLAZ300 Primary | Secondary | Primary | Secondary
FC FC FC FC
DaaRae | Connedion Mode | DataRae Connection Mode
1GB Arbitrated Loop 1GB/S | Dud Loop prefered, oK oK oK oK
otherwise Point to Point
1GB Point-to-Point 1GB/S | Dud Loop prefered, oK oK oK oK
otherwise Point to Point
2GB Arbitrated Loop 2GB/S | Dud Loop prefered, oK oK oK oK
otherwise Point to Point
2GB Point-to-Point 2GB/S | Dud Loop prefered, oK oK oK oK
otherwise Point to Point
If the SUfRAID LC16 isst to Auto-Sdett and the QLA2300 issat to Auto Sdect the
olution will beungable
UrfRAID LC16 SB1000/2000-5-280R on Board Fibre OBP Solaris8
DataRete | ConnecionMode | DataRate | Comnection Mode P”F”(‘:ay Seoo'ngay H'gc‘ay Seogc‘day
1GB Arbitrated Loop 1GB/S | Arbitrated Loop only. X oK oK oK
1GB Point-to-Point 2GB/S | Donot st Point-to-Point oK oK oK oK

If you add an HBA to a Sun Blade 2000/2000 or Sun FHre 280R, you will nead to st the
Daa Rate and Connection Mode dike under the BIOS. Reference the Fibre Channd Host
Adepter Inddlation Guide under the sitings prompt.
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