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DO NOT placethe SurfRAID DO NOT placeor drop objectsontop
LC12 on uneven or unstablework of the urfRAID LC12 and do not shove

surfaces. Seek servicing if thecasing any foreignolyectsintolt.
has been damaged.

DO NOT exposethe SurfRAID DO NOT exposethe SurfRAID
LC12toliquids, rain or moisture. LC12todirty or dusty environments.

DO NOT expose the Sur- DO NOT exposethe SurfRAID LC12to
fRAID LC12 to magneticfields. extremetemperaturesor to direct sunlight.
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About your User’s Manual

Welcometo your SurfRAID LC12 Redundant Array of Independent Disks System User’ sManudl. This
manua coverseverything you need to know inlearning how toingtal or configureyour RAID system. This
manual aso assumesthat you know the basi ¢ concepts of RAID technology.

Thismanud isdivided into five chapters and three gppendixes.

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 LC12features.

GETTING STARTED

Helpsuser to identify parts of the SurfRAID LC12 and prepare the Hardware for con-
figuration.

CONFIGURING YOURRAID

Quick Setup

Provides an easy way to setup your SurfRAID LC12.

Customizing Setup

Provides step-by-step instructions to help you to setup or re-configure your SurfRAID
LC12.

HOT SWAPCOMPONENTS

Describesall hot swap modules on SurfRAID LC12 and providesadetailed procedureto
replacethem.

ADVANCED SETUP

Updating Firmware

Provides step-by-step instructionsto hel p you to update the firmware to the latest version.

TROUBLE SHOOTING AND ERROR MESSAGES
TECHNICAL SPECIFICATION

CONNECTORS

GLOSHARY

CREATING TWO LUNs

FIBRETOHOST CONNECTIVITY
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CHAPTER 1. INTRODUCTION

RAID CONCEPTS

The need to ensure continuous access to critical computer datais essential today in such ahighly
competitive businessenvironment. Datal oss and server downtime caused by drivefailure often results
inlost productivity and decreased profitability, and can differentiate between successand failureina
competitive business environment. RAID (Redundant Array of Independent Drives) addressesthis
problem. The Benefitsof RAID include:

Availability
Providesfault-tolerance by mirroring or parity operation. If any singledisk driveinthe RAID fails, the
RAID 4till continuesto function without lossof data

Capacity
Providesdisk spanning by weaving al connected drivesinto onesinglevolume.

Performance
Increases disk access speed by breaking datainto severa blockswhen reading/writing to severa
drivesinparale. With RAID, storage speed increases asmoredrives are added.

1.1.1RAIDLEVELS
The SUrfRAID LC12 supportsRAID LevelsO, 1, 3,5 & 0+1. Each RAID level offersadifferent
performance, functionality and fault tolerance, depending on the application that will be used. The
followingisabrief explanation of each RAID level. Before configuring theSurfRAID LC12 besureto
know which RAID level isbest suited for your application.

1.1.1.1 Striping (RAID 0)

Striping refersto the storing of dataacross multipledrivesinadrivegroup. If therearethreedrivesin
adrive group then the subsequent datawill be stored acrossal three drives. Thiscreatesavery high
performancevirtua disk with the capacity equal to the combined capacity of theingtaled disks. RAID
Level O provideshigh availability and very high performancesfor both read and write operations.
However, no redundant parity isgenerated for protection againgt disk failure.

QUrfRAID LC12 SeriesUser’s 7
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Data RAI D O

Blockl
Block2 Striping
Block3

Block1 Block2
Block4

Block3 Block4
Block5

Block5 Block6
Block6

Block7 Block8
Block7
Block8 Disk 1 Disk 2

1.1.1.2Mirroring(RAID 1)

Mirroring refersto thereplication of dataon two or moredrives. Each drive containsamirror image
of thedataon the primary drive. Virtual disk space equalsto capacity of the smallest installed disk
drive. Mirroring causes operational overhead resulting in lower performancefor write operations,
however it does providethe highest datardiability among RAID LevelsOto 5 with very high perfor-
mancefor read intensive operations.

. RAID 1

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

1.1.1.3Stripingwith Dedicated Parity (RAID 3)

Performs Block Striping with Dedicated Parity. One drive member isdedicated to storing the parity
data. When adrive member fails, the controller can recover /regenerate thelost data of thefailed
drivefrom the dedicated parity drive.

8 QUrfRAID LC12 SeriesUser’s
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Data

Block1

Block2

Block3

Block4

Block5

Block6

Block7

Block8

RAID 3

Striping with Dedicated Parity

Block1 ¢

Block2 Parity1,2

Block3 Block4 Parity3,4
Block5 Block6 Pearity5,6
Block7 Block8 Parity 7,8
Disk 1 Disk 2 Disk 3

1.1.1.4 Stripingwith Inter spersed Parity (RAID 5)

Striping with Parity isamethod of storing data striped across multipledriveslike RAID 0 but with
parity (redundant data cal culated by X OR logic used to reproduce datain case of lost data) also
striped acrossthe drives. RAID Leve 5, which offersavery high dataredundancy, availability and

performance.
Data
Block1
Block2 Striping with Parity
Block3 J L
Blockl Block2 Parity1,2
Block4
Perity 3,4 Block3 Block4
Block5
Block6 Perity 5,6 Block5
Block6
Block7 Block8 Parity 7,8
Block7
Block8 Disk 1 Disk 2 Disk 3

1.1.1.5 Strippingwith Mirroring (RAID 0+1)

ThisRAID level isacombination of RAID 0 (Striping) and RAID 1 ( mirroring), it contains both
features of these arrays-security and sequential performance. SometimesitisreferredtoasRAID
10.
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RAID 0+1

Dislc 1 Disk 3
Data Striping

Block 1 Block 2
E:ﬁ; Block 3 Block 4
= Block 5 Block 6

Block 7
Blockd % Block 8
Block 5 ﬂ[ Mirror 1 Q Mirror 2
Block 6 Mirror 3 ™1 Mirror4
Block 7 Mirror 5 Mirror 6
Block 8 Mirror 7 . Mirror8

¢ Striping
Dislc 2 Disl 4

1.1.2. RAIDLEVEL COMPARISON TABLE

RAID |Name Description Minimum [Available |Data
Level Drives disk Availability
Required |Number.
0 Data Striping |* The Datais broken down into strips and |2 [N] Low
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 tof3 [N-1] High
dedicated a dedicated Disk.
parity disk
5 Independent * Provides redundancy by distributing 3 [N-1] High
Drives With parity across some or all of an array’s
. member disks.
Spread Parity
10 UrfRAID LC12 SeriesUser’s
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1.2 FEATUREHIGHLIGHTS

The SurfRAID LC12isdesigned to meet today’ sdemand of higher storage solutionsfor theemerg-
ing needs of databases, e-mail, web servers and imaging systems. It provides a maximum data
protection and exceptional performancein astorage subsystem. Target usagerangesare set from
small businessto departmental and corporate server needs. The SUrfRAID LC12 isdesigned for
essy integration, smooth dataexpans on and server migration. Itisavailablein Desktop and Rackmount
versons (SCSI ModelsL C12.160SD/160SR) and (Fibre Models L C12.200FD/200FR).

The SUrfRAID LC12 supportsthefollowing features:
* Host System independence

* Operating System independence

* High performance processor

* Superior Array Management Firmware

* Advanced PCI busarchitecture

* 512MB of cache

* Support for RAID Levels0, 1,3, 5and 0+1

* Dual Ultra-160 SCSI Host Interconnect Support - SurfRAID LC12.160S
* Dual Loop of 2Gb/sec Fibre Channel - SurfRAID LC12.200F
* Redundant and Hot Swappable Fans, Power Suppliesand Drives.

* Hot Swap, Hot Spare and Automatic Drive Rebuild Support

* Programmable Page and FAX event notification

* Remote monitoring through terminal

* Threeload-sharing hot swappabl e redundant power modul eswhich support the PFC function

QUrfRAID LC12 SeriesUser’s 11
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CHAPTER 2. GETTING STARTED

21  UNPACKING & CHECKING THE EQUIPMENT

Before unpacking the SurfRAID LC12, prepare aclean, stable surfaceto put the contents of your
rfRAID LC12 shipping container . Altogether, you should find thefollowing itemsin the package :

Removeadl theitemsfrom the container. If anythingismissing or broken, pleaseinformyour dedler.
Itisadvisablethat you keep the packaging, asyou might need to ship your SurfRAID LC12 or send
itinfor service. Y ouwill need the shipping container.

2.2 IDENTIFYING PARTSOF THE SurfRAID LC12

Theillugtrationsbel ow identify the variousfeatures of the SUrfRAID LC12. Get yoursdlf familiar with
thesetermsasit will help you when you read further in thefollowing sections.

221 FRONT VIEW

SurfRAID LC12

b |

10

Cm
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1. LCD Display Panel.

The front panel LCD continuoudly displays the status of SurfRAID LC12 . Thefollowingisan
example of the urfRAID LC12

SurfRAID LC12

000000000000

Field Description

Surf RAID LC12 The model of SurfRAID
LC12.160S

Surf RAID LC12 The model of SurfRAID
LC12.200F

000000000000 Total twelve disks channel

Symbol [Description

Disk isnot ingaled
Disk is being Added
|dentifying Disk.
Disk isOn-line
Disk isa Spare disk
Disk is Removed

T|INO|—[P|X

Whenthe“[ Ent er ] ” buttonis pressed in operation mode, the SurfRAID LC12 will enter Con-
figuration Mode. Note: During Configuration Modeif no button is pressed within 3 minutes (180
seconds), the SurfRAID LC12 will automatically switch back to Operation Mode.

QUrfRAID LC12 SeriesUser’s 13
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CartridgeHandle
Release-Button
Latch

o~ w0 DN

Disk Cartridge ( Total 12 pcs.)

LOCK 0]

UNLOCK Eﬂ

6. HDD statusL ED Indicator

LED Colors |Indicate

Green HDD On Line

Ambe |HDD Access

? Red HDD Error

7. Functionkeys.( ENT ,ESC, ¢ , 1T )

Keys

Descriptions

“  UpArrow

To scroll upward through the menu items

VW Down Arrow

To scroll downward through the menu
items

(ENT) Enter

To confirm a sdected item

(ESC) ESC

To exit a sub-menu and return to
previous menul.

A
8. “X} Power On Indicator (green).
9. AN Power Fail Indicator (Red)
10. Ej Host System Access| ndicator (Yellow).

14
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222 REARVIEW

3 & 4 SCSI

or [ ][ ]
5 & 6 Fibre 7 8

O

10

12

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 Module 1.

8. System Cooling M odule 2.

9. System Cooling Module 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.

QUrfRAID LC12 SeriesUser’s
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2.3

24

25

SPACE REQUIREMENTS

When selecting alocation for your system, be sureto allow space for the system. The system has
ventsaround system that requireaminimum of 3inchesof unobstructed spacefor airflow. Openings
in the equipment should not be blocked, or there could be reliability problemswith your system. A
system product should never be placed around aradiator or heat register.

SYSTEM CONNECTING

Connect all cablesand power cord asshown below :

Server

Terminal e=—|.=—2_|[- L
\ ;—:
= o o ||® = |2 -]
[mll g} = = o =)
Modem T
Power

WARNING : Makesurethat al the devicesare powered off before connecting or removing cables
to prevent power spikeswhich can damagetechnical components.

Installing Disks

The SUrfRAID LC12 includestwel ve removable disk cartridges. The following sections describe

how toinstall disksinto SurfRAID LC12 subsystems.

16
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25.1 Removingthedisk cartridge
1. Slidethelatchto theunlocked position.
2. Rdeasethecartridge handle by diding therel ease-button.
NOTE: If theSurfRAID LC12isonline, thedisk LED will turnfrom greento
Red toindicatethedisk is powered down.
3. Liftthehandleto disengagethedisk cartridgefromthedot.
4. Gently pull thedisk cartridge out of thed ot

2.5.2 Installingthedisk
1. Insert HDD intothecartridge.
2. Connect theflat cableto thedisk. Verify pin 1 (also designated by the color strip) of the cable
isaligned with pin 1 of the disk connector.
3. Connect the power cord to the disk drives power connector.
4. Fastenthescrewsto mount thedriveinthedisk cartridge. Make surethedriveisproperly
tightened

Power Connector

QUrfRAID LC12 SeriesUser’s 17
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253 Installingthedisk cartridge

1. Makesurethehandleisupandthelatchisintheunlocked position.

2. Gently didethedisk cartridgeto theend of thed ot then firmly push until theface plate of thedisk
cartridgeisflush with thefront panel of theSurfRAID LC12.

3. Pushdown the handleto securethedisk cartridgeinto the SurfRAID LC12

NOTE: If the SurfRAID LC12 is powered up, the disk LED will turn from red to green to
indicatethat

power has been applied to the disk drawer.
4. Slidethelatchtothelocked position.

26 POWERONAND SELF-DIAGNOSTIC

Before you start, The system should be at a room temperature before you power it up. If the
equi pment was shipped when outdoor temperatures were significantly above or below room tem-
perature, it isbest to wait severa hours before powering up the system.

2.6.1 Poweringonthesystem
Turn onthe power switch from rear pandl.

2.6.2 Sdf-Diagnostic Mode

To ensure flawless operation SUrfRAID LC12 hasabuilt-in salf-diagnostic utility. Self-diagnostic
M ode occurs automatically upon power up or after reset. During thismode, all componentsare
tested, and any potential problemswill be reported.

The Sdlf-Diagnostic Mode runsthree mgjor diagnostic tests. Thefirst diagnostic includestesting of
the CPU and supporting corelogic chips, theinterna bus, memory, SCSI controller, enhanced IDE
controllers, and RS-232 controllers. The second diagnostic testsfor the presence of diskson each
individua disk channdl. It dso checksthefunctiondity of thedisk found. Thefinal diagnogtic teststhe
functiondity of the RAID.

18 QUrfRAID LC12 SeriesUser’s
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3.1  From control pand on Front

TheControl Pand

The SUrfRAID LC12 Control Pandl consistsof two line by 16-character LCD display, two LED indi-
cators, four push button switches, and areset button. It providesaway to configure and monitor the

operation of the urfRAID LC12

A. Function KeysDefinitions

Keys

Descriptions

(11) Up Arrow

To scroll upward through the menu items

({1) Down Arrow

To scroll downward through the menu items

(ENT) Enter

To confirm a sdected item

(ESC) ESC

To exit a sub-menu and return to previous menu.

B. LCD Display (Configuring Mode)

Changeto Configuration mode by following steps:

LCD Display Control Panel|Description

SurfRAID LC12 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

3.2  FromANSl Terminal ViaMonitor Utility

3.2.1 Monitor Utility

The SUrfRAID LC12 control panel allowsexploration of all configurablefeatures. However, the
smdl form factor of the control panel only adlowsasmall LCD display output. A limited amount of
information can be displayed at agiventimeonthe LCD display.
Themonitor utility displaysall information on alarger terminal screen viaaserid interface. The
monitor utility isidentica tothe LCD display, whereit displaysthe bas ¢ self-diagnostic, operation,
and configuration information. However, it dlowsthe Configuration Menuto bedisplayed usinga
graphicd user interface. Additiondly, it displaysamore detailed error, warning, and status messages,

impractical to display on thefront control panel LCD.

NOTE: TheMonitor Utility viathe RS-232 interface and the front control panel cannot be used at
thesametime. When oneisactive, accessto the other isdisabled.

QUrfRAID LC12 SeriesUser’s
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3.2.2 KeyDefinitionsunder ANSI/VT-100 Terminal

The SUrfRAID LC12 supportsV T100 terminal and standard ANSI Terminal emulation. Thefollow-
ing keysare supported:

A - useto scroll upward through the menuitems

Z - useto scroll downward through the menuitems

Enter - useto select amenu item, open asub-menu, and useto select avalue

ESC - useto exit asub-menu and return to the previous menu

Therest of the aphanumeric keys are also used for passwords and when prompted for inpuit.

3.2.3 Connecting Terminals

The monitor utility may be accessed viathe RS-232 connector located at the back of SurfRAID
LC12. Thefollowing sections describe how to configure the SurfRAID LC12 to accessthe monitor
utility viathe RS-232 port.

3.2.3.1 Communication Ports Settings

To configure the RS-232 communi cation ports, the following settings must be configured at the
remoteterminal (or termina emulation program) and at theSurfRAID LC12.

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

Stop bits 1,2 1

Data Bits 7,8 8

Parity None, Odd, Even None

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

3.2.3.2 Terminal Access

Toaccessthe monitor utility, connect (astandard femae DB-9 to femae DB-9 cableisincluded) the
remote ANSI/VT-100 terminal or termina emulation program to the RS-232 port located at the
back of the SurfRAID LC12 subsystem.

20 QUrfRAID LC12 SeriesUser’s
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UsingaPCfor Terminad Emulation.

If you do not have a dedicated ANSI/VT-100 terminal, you can still use a PC with third-party
communication software that supports ANSI/V T-100 terminal emulation. Most operating systems
provide ANSI/V T-100 termina emulation programs.

For example: Microsoft Windows: Terminal or Hyper terminal
(SetupasModel VT-100)

3.2.3.3UsingtheMonitor Utility

Tostart themonitor utility, from theremoteterminal (or terminal emulation program) press
the[Ctrl]+[D] keys. Thiswill accessthe Monitory Utility. Below isasample of the Monitor Utility.

Atthetopisthe® Moni tor Uil i ty” tittlewhich containsthe model number and firmware
verson of the SUrfRAID LC12. Attheleftisthe” LCD’ window. The contents displayed a so appear
hereonthefront Panel LCD screen. Below isthe“Menu” window withtheMan Menu options. To
theright isthe* QUTPUT” window that shows more detail ed information about the SUrfRAID LC12.
At the bottom are theinstructions on how to navigate using the Monitor Utility.

T e

DISK: #1 IBM-DTLA-307015
i (C,H, S, M) = (29765, 16, 63, 16)
DMA Mode=0x855

1

1

E DISK: #41BM-DTLA-307015

i (C,H, S, M) = (29765, 16, 63, 16)
{ DMA Mode=0x855

| DISK: #6WDC AC28400R

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

|

1

1

1

1

1

1

1

1

——— Main Menu ———+
Quick Setup
RAID Params
SCSI Params
RS232 Params
System Params
NVRAM

DMA Mode=0x84 4
DISK:#101BM-DJINA-371350
(C, H, S, M) = (26310, 16, 63, 16)
DMA Mode=0x84 4
DISK:#7 IMB-DTLA-307030
(C, H, S, M) = (59560, 16, 63, 16)
| DMA Mode=0x855
| Disk configinfofound.
| Use NVRAM config info.
| SurfRAID LC12 (RAIDS): Stripe = 12
{ RAID Member: Disk (12345678A)
| Hot-Plug function ready.

oo ———m

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

4] ! 1 B
00:04:34  |[ANGW  1152008N-1  [CABS NV || Sl
V||| @ a0 P OE ™ || fgosterasisant |[@y I il e B G re g PV 0736

3.2.3.4 Running Configuration Mode

Configuration Mode through the monitor utility issimilar to the LCD display. However, it hasa
graphical interfacethat allowsfor eas er navigation through the menu system. Refer to section 3.3
THE SurfRAID LC12 CONFIGURATION MENU for adetailed listing of the hierarchy of the
menu system.

QUrfRAID LC12 SeriesUser’s 21
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3.3 CONFIGURING RAID
3.3.1 Quick Setup

Thisisthe easiest way to configure your SUrfRAID LC12, but all parameterswill be setup asde-
faults. If you want to change the default val ue, you haveto go to the customizing setup to changeit.

To Configure your SurfRAID LC12 viaQuick setup perform thefollowing steps:

Display Control Panel Termina Description
Ctl-D Invoke the Monitor Utility
SUrfRAID LC12 ENT Tab Go to Configuration mode
HXXXXKXXXXXX
PASSWORD Press” ENT ” 8times Press’0” 8times Defaults Password is
ofgnoanaoa “00000000"
Main Menu ENT Enter Select item 0 “ Quick Setup”
0 Quick Setup
0 Quick Setup 1T 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 LC12 will automatically restart and processthe RAID as RAID level 5.

3.3.1.1 Defaults value of Quick setup :

TheRAID’ sparameterswill be set to default values (asin thefollowing table) after processing the
“Quick setup” function. If you want to change any setting, refer to 3.3.2 Customizing Setup to set

itmanudly.
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 1D 0

Password 0

Termination Enable

22 UrfRAID LC12 SeriesUser’s
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3.3.2 Customizing Setup

The Configuration Menu is provided to help facilitate and assist configuring the SurfRAID LC12
RAID subsystem. The SurfRAID LC12 must be disconnected from the host system when running
the Configuration Menu.

Themain menu cons sts of seven categories. Each category isused to configurea

different part of the SurfRAID LC12 subsystem. Thefollowing showsthe main menu categories.
Each category has sub-menus and options. In the following sections, the menu hierarchy will be
0 QUICK SETUP

1 RAID Params

2 Host Interface Params
3 RS232 Params

4 System Params
5NVRAM

6 RAID Funcs

3.3.2.1 RAID ParamsMENU

RAID Params menu configuresthe SurfRAID LC12 for the different supported RAID levels. To
avoid accidentally erasing an existing configuration you must specify, usingthe“11 Re- Conf
RAI D’ option, if youwant to changethe configuration.

NOTE: Any changesmadeto 11 Re-Conf RAID, 12 RAID Level, 13 Disk Number, 14
Slice& 15 Stripe Sizewill causedata on thedrivesto be permanently erased.

Sub-menu Sdtings Default setting
11 Re-Conf RAID |No, Yes No
Description : Use to change an existing RAID configuration. Only use to change RAID
Level & Disk Number. Destroys All Data on Drives!
Sub-menu SHtings Default setting
12 RAID Leve 0,1, 3,5, 0+1, None None
Description : Useto specify the RAID Level. Refer to section for adescription of each
RAID level. Destroys All Data on Drives!
Sub-menu Sdtings Default setting
13 Disk Number 12,11,10,9,8,7,6,5,4,3,2,1 |8
Description : Use to specify the number of disksin the array. The number is based on
the number of physical disksinstalled. DestroysAll Data on Drives!
Sub-menu Sub-Options Sdting Defaults
14 Slice 141 Sliced MB Same as RAID Capacity
142 Slicel MB 0
143 Slice2 MB 0
144 Slice3 MB 0
145 Sliced MB 0
146 Sices MB 0
147 Sliceb MB 0
148 Slice? MB 0
Description : Useto divide the RAID capacity to several separated Slices. Maximum 8 of
Slices can be set at same time. Destroys All Data on Drives!
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Sub-menu

Settings

D efault setting

15 Stripe Size

128,64,32,16, 8, 4 64

D escription :

U se to specify the size of the stripe in blocks (1 block = 512

bvtes). Destrovs All Data on Drives!
Sub-menu Sdtings Default setting
16 Write Buffer Enable, Disable Enable
Description : Use to buffer write operations using memory. This helpsimprove the

write performance for RAID 5 configuration.
Sub-menu Sub options Sdtings Default setting
17 IDE DMA Mode |171Disk 1 0,1,2345|5

172 Disk 2 0,1,2345|5

173 Disk 3 0,1,2345|5

174 Disk 4 0,1,2345|5

175 Disk 5 0,1,2345|5

176 Disk 6 0,1,2345|5

177 Disk 7 0,1,2345|5

178 Disk 8 0,1,2345|5

179 Disk 9 0,1,2345|5

17A Disk 10 0,1,2345|5

17B Disk 11 0,1,2345|5

17C Disk 12 0,1,2345|5

179 ALL 0,1,2345|5

Description :

Use to negotiate the highest DMA data transfer mode with the installed

disks during initialization.

18 IDE LBA Mode |Setting Defaults Setting
Enable, Disable Enable

Description : Use to enable the LBA feature. The feature allows SurfRAIDLC12 to
manage large size disk.

191DE UltraDMA |Setting Defaults Setting
Enable, Disable Enable

Description : Use to enable the Ultra DMA data transfer mode of the SurfRAIDLC12
with the installed disks during initialization.

1A Performance Setting Defaults Setting
Random, Sequential Random

Description :

Use to select the mode of Data Access.

3.3.2.2 SCSI/FIBRE ParamsMENU

The SCSI/FIBRE Params menu configures the SCSI/Fibre portion of the SurfRAID LC12 sub-

system. The SCSI ID and the termination must be set to avoid causing a conflict with the SCSI

adapter or other SCSI device daisy chained to the SurfRAID LC12. Command Tag Queuingisa
function that allowsaSCSI deviceto queue multiple requestswithout having to seridize the opera
tions. Thisfreesthe controller to processrequestsin whatever order isconvenient, instead of blindly
processing and acknowledging each disk operation before starting the next. Thisallowsthe Sur-

fRAID LC12 to efficiently handle multithreaded applications that issue multiple disk commands.
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A. SurfRAID LC12.160

The“SCSl Params’ consists of two categories. Each category isused to configure an independent
SCSI channel of the SUrfRAID LC12 subsystem. Thefollowing showsboth categories. Each cat-
egory has sub-menusand options.

2. SCS| Param

21 Primery SCSI

22 Secondary SCS|

Sub-menu option SAtings Default setting

211 & 222 0,1,23,4,34,56,7,809, |0

Set SCSI ID 10, 11, 12, 13,14, Multiple

Description : Use to specify the SCSI ID for the SurfRAID LC12.160S

Sub-menu option Sdtings Default setting

212 & 222 Enable, Disable Enable

Termination

Description : Use to enable the SCSI termination of the SurfRAID LC12.160S.

Sub-menu option Sdtings Default setting

213 & 223 Enable, Disable Enable

TAG Queuing

Description : Use to enable the SCSI Tag Queuing feature. This feature allows the
handling of more 1/0 requests from the host improving the performance of
the SUrfRAID LC12.160S.

Sub-menu option Setting Defaults Setting

214 & 224 Ultra3, Ultra2, Ultra-Fast Ultra3

Speed

Description : Useto enable the Ultra-SCS| feature . This feature allowsto increasingthe
1/0 speed on host Interface from Fast-SCS| to Ultra-SCSI.

Sub-menu option Setting Defaults Setting

215 & 225 Enable, Disable Enable

Wide

Description : Use to enable the Ultra/Fast Wide SCSI feature . This feature allows increasing
the I/O speed on host Interface from SCSI to Wide SCSI.

Sub-menu option Sub-options | Setting Defaults

216 & 226 2161 Lun0 |Slice0, 1,2, 3,4,5, 6, 7& Disable Sice0

Lun Map
2162Lunl |Slice0,1,2,3,4,5,6,7& Disable Sice0
2163 Lun2 |Slice0,1,2,3,4,5,6,7& Disable Sice0
2164 Lun3 |Slice0,1,2,3,4,5,6,7& Disable Sice0
2165Lun4 |Slice0,1,2,3,4,5,6,7& Disable Sice0
2166 Lun5 |Slice0,1,2,3,4,5,6,7& Disable Sice0
2167 Lun6 |Slice0,1,2,3,4,5,6,7& Disable Sice0
2168 Lun7 |Slice0,1,2,3,4,5,6,7& Disable Sice0

Description : Use to setup each Slice to map alogical Lun Number.
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B. SurfRAID LC12.200

The"FIBRE Params’ conssts of two categories. Each category isused to configure an independent
FC-AL channel of the SurfRAID LC12 subsystem. The following shows both categories. Each
category has sub-menusand options.

2. FIBRE Param
21 Primary FC-AL
22 Secondary FC-AL
Sub-menu option Sdtings Default setting
211 & 221 Enable, Disable Disable
Hard Loop
Description : “ Disable” isautomatically FC-AL ID assigned

“ Enable“ ismanually FC-AL ID assigned via Sun-manu 212 & 222

Sub-menu option Sdtings Default setting
212 & 222 0to 125 0
ID Setup

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

Sub-menu option Sun-options | Setting Defaults

216 & 226 2161 Lun0 |[Slice0,1,2,3,4,5,6,7& Disable Slice0

Lun Map
2162Lun1l |Sice0,1,2,34,56,7& Disable Slice0
2163Lun2 |Sice0,1,2,34,5,6,7& Disable Sice0
2164Lun3 |Sice0,1,2,34,5,6,7& Disable Slice0
2165Lun4 |Sice0,1,2,34,5,6,7& Disable Slice0
2166Lun5 |Sice0,1,2,3,4,5,6,7& Disable Slice0
2167Lun6 |Sice0,1,2,34,5,6,7& Disable Slice0
2168Lun7 |Sice0,1,2,34,56,7& Disable Slice0

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

3.3.2.3RS232 Params MENU

The RS232 Params menu configures the external ports of the SurfRAID LC12. The SurfRAID
LC12 can communicate with aremote terminal and modem. The SurfRAID LC12 and theremote
termina must be set to the same communi cation settings (baud rate, stop bit, databit, and parity).

Sub-menu options  [Sub options | Settings Default setting
31 Modem Port 311 Baud 2400, 4800, 9600, 14400, 19200, |38400

Rate 28800, 38400, 57600, 115200

312 Stop bit 1,2 1

313 Data bit |7,8 8

314 Parity None, Odd, Even None
Description : Use to specify the communication protocol between the SurfRAID

LC12.160S and externa modem.
Sb-mauoptions | Suboptions SHtings Default setting
41 Passad Info 411 Passivd Chek | Dishle, Encble Dissble

412 S¢ Passnd upto 8 charadters 0
Degiption:: Useto engble repuiring apasavord when entering Corfiguration Mode. Use

Set Passwd tochangethe defalt password.
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3.3.24SYSTEM ParamsM ENU

The System Params menu configuresthe internal operation of the SurfRAID LC12. Toavoid having
the configuration atered by unauthorized personnel, you can enable password protection to enter
Configuration Mode. Also, to havethe SurfRAID LC12 providefailure event notification usethe
Pager | nfo., FAX | nfo, and Conpany | nfo options. The Pager and FAX features
regquire amodem to be attached to the modem port.

Sub-menu options  [Sub options Sdtings Default setting
42 Pager Info 421 Paging Disable, Enable Disable
422 Pager 1 No. Enter the pager number to notify
4221 Tel No. 16 characters
4222 Pin No. 16 characters
423 Pager 2 No. Enter the pager number to notify
4231 Tel No. 16 characters
4232 Tel No. 16 characters
424 Code Enter the code displayed on the pager
4241 Part 1. 16 characters
4242 Part 2. 12 characters
425 Repeat # 20, 15,10,5 5
426 Interval 20, 15,10,5 5
427 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
43 FAX Info 43LFAX Disable, Enable Dissble
432 FAX Class 2,1 1
433 FAX1 No. up to 16 numbers
434 FAX2 No. up to 16 numbers
435 Retry # 20, 15,10, 5 5
436 FAX NOW None none
Description Use to endble fax natification when afailure occurs. One or two fax detions
can benatified. Usethe FAX Classto specify thefax dass support of the
modem. Thefax can be sent up to 20 times at intervas (in minutes) of up to 20
minutes. Use the FAX NOW option to immediatdy send afax.
Sub-menu options Sub options Settings
44 Company Info: [String 1 up to 16 alphanumeric characters
String 2 up to 16 alphanumeric characters
Description : This information will appear at the top of the fax document.
Sub-menu options Sub options Settings
45 Modem Init St |AT&DO&KAEOQ 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

TheNVRAM menu optionscontrol the configuration information. WWhen using thismenu option, the
SUrfRAID LC12 should be off-line. NOTE: Any changesmadein thisgroup will causedataon
thedrivesto be per manently erased.

Onceaconfiguration change has been made, the NVRAM (wherethe settings are stored) must be
updated. If achange causesan error or if the subsystemfails, usethe“ Er ase NVRAM optionto
clear the contents of NVRAM restoring the default values. In order for achangeto take effect, the
SUrfRAID LC12, subsystem must be restarted. Use the Restart option to automatically reset the
UrfRAID LC12 subsystem.

Sub-menu options Settings Default setting
51 Update N\VRAM |No, Yes No
Description : Use to store the settings for all the options. When achangeis madein

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

Sub-menu options Settings Default setting

52 Erase NVRAM No, Yes No

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

53 Restart No, Yes No

Description : Use to reset the SurfRAID LC12. Use this option after changing any

settings to allow them to take effect.

3.3.2.6 RAID FuncsMENU

The RAID Funcs menu dlowsdifferent functionsto be performed on the SUrfRAID LC12. NOTE:
Any changesmadeto 61 Format Disk, 62 Init RAID 5, 63 R5 Check will cause datato be
permanently erased on thedisks.

Sub-menu Sub options Sdtings Default setting
61 Format Disk 611 Format Disk1 Sop, Sart Sop
612 Format Disk?2 Sop, Sart Sop
613 Format Disk3 Sop, Sart Sop
614 Format Disk4 Sop, Sart Sop
615 Format Disk5 Sop, Sart Sop
616 Format Disk6 Sop, Sart Sop
617 Format Disk7 Sop, Sart Sop
618 Format Disk8 Sop, Sart Sop
619 Format Disk9 Sop, Sart Sop
61A Format Disk10 Sop, Sart Sop
61B Format Disk11 Sop, Sart Sop
61C Format Disk12 Sop, Sart Sop
619 Format ALL Sop, Sart Sop
Description : Use to low-level format the disks. This option is only available when the
SurfRAID LC12 is not configured. This option is not mandatory but optional.
Most new disks do not require alow-level format. Use only if drive is exhibiting
problems. Destroys All Data on Drives!
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Sub-menu options Settings Default setting
62 Init R5/R3 Stop, Start Stop
Description : Use when configuring a disk group for RAID Level 5. During an initial

RAID 5 configuration, this is automatically executed.

Sub-menu options

Settings

Default setting

63 R5/R3 Check

Stop, Start

Stop

Description :

Use to verify the RAID 5 confi

guration. This option should be executed

when initially configuring for RAID 5.

Sub-menu options Settings Default setting
64 Beeper Clear, Enable, Disable Enable
Description : Use to turn on or off the audible alarm when an error occurs or during an

Sub-menu options

Settings

Default setting

65 Stop Modem

No, Yes

No

Description : Use to stop a Page or FAX notification from being sent. Use to stop
receiving the same Page or FAX notification after the initial one has been
acknowledged.

Sub-menu options Settings Default setting

66 Add Disk Disk 1 none
Disk 2 none
Disk 3 none
Disk 4 none
Disk 5 none
Disk 6 none
Disk 7 none
Disk 8 none
Disk 9 none
Disk 10 none
Disk 11 none
Disk 12 none

Description : Use this option to add a disk to an existing configuration. Thisis only valid

when an existing disk was removed using the 67 Remove Disk option.

Sub-menu options Settings Default setting

67 Remove Disk Disk 1 None
Disk 2 None
Disk 3 None
Disk 4 none
Disk 5 none
Disk 6 none
Disk 7 none
Disk 8 none
Disk 9 none
Disk 10 none
Disk 11 none
Disk 12 none

Description :

Use this option to remove a disk from an existing configuration. This
allows the safe shutdown of a potentially faulty disk. The drive will be
removed from the configuration and the spare drive (if available) will
automatically be added. Once the drive
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Description : Use this option to update the firmware of the SUrfRAID LC12. This
option should only be executed when the SurfRAID LC12 is off-line.
34 -341 SAMPLES

Follow the steps bel ow to configure your SUrfRAID LC12 asRAID Level Swith oneHot Spare Disk.

Sub-menu options | Settings Default setting
68 Statistic None None
Description : Use thisto view the current settings saved in NVRAM, get a statistical

analysis of the read and write operations, plus the percentage of cache hits.
Thisinformation is only viewable using the Monitor Utility viathe RS-232

port.
Sub-menu options | Sub options Settings
69 Expand Array 691 1 Disk No, Yes
692 2 Disks No, Yes
693 3 Disks No, Yes
694 4 Disks No, Yes
695 5 Disks No, Yes
696 6 Disks No, Yes
697 7 Disks No, Yes
Description : Use this option to increase the disk numbersto an existing configuration.
This feature can increase the array’ s capacity without backup and restore
the database.
Sub-menu options | Settings Default setting
6A Update ROM none None

LCD Display Control Panel [Termina Description
Ctl-D Invoke the Monitor Utility
SurfRAID LC12 ENT Tab Go to Configuration mode
XX XXX XXX XXXX]]
PASSWORD Press* ENT ” 8 |Press’0” for |Defaults Password is
ofgnoanmoa 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
1RAID Params ENT Enter Select “Re-Conf RAID” tore
11 Re-Conf RAID configure the 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 Level”
1 RAID Params ENT Enter Select “12 RAID Level” to setup
12 RAID Leve 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”= thenumbersof 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.
SNVRAM — z Moving thecursor to“ 53
51 UpdaeNVRAM Restart”
5NVRAM BENT Enter To restart the RAID with new
53 Redart configuration.

The SUfRAID LC12 will auto restart and proceed configuring the RAID. It may takefrom
30 minutesto a couple hours (depending on the number of disks and capacity) to

conpletethe process.
SUrfRAID LC12 The LCD will dsplay the status a5
00000000000 “0’ : Diskison-ling, “s’ : Disk is
pare
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3.4.2 Sample. Changethepassword of your RAID
You may change some parameters after the RAID has successfully installed the data.

To avoid thedata loss, please do not make any changeto 11 Re-Conf RAID, 12 RAID
Level, 13 Disk Number, 14 Slice, 15 Stripe Size, 52 Erase NVRAM, 61 Format Disk, 62
Init RAID 5 & 63 R5 Check, all of them will cause data on thedrivesto be permanently

erased. ...Followingisthe procedurefor changing the password

digital numbers

LCD Display Control Panel |Termind Description
Ctl-D Invoke the Monitor Utility

SurfRaid LC12 ENT Tab Go to Configuration mode
0O0000000000S
PASSWORD Press“ ENT ” 8(Press’0” 8 |Defaults Password is
opgQouonnonn times times “00000000"
Main Menu @ Z 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 ﬂ 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 @ Z 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 4L 8 digital Enter your new password, 8
onnonnon & Enter, 8 numbers digital numbers.

Defaults is “ 00000000

41 Passwd Info ESC ESC Bxit “412 Set Passwd” to “41
412 Set Passwd Passwd”
4 System Params ESC ESC Bxit “41 Passwd Info” to Main
41Passwd Info Menu.
Main Menu @ Z 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 @ Z Moving the cursor to “ Yes’.
No
51 Update NVRAM ENT Enter Confirm to write configuration
Yes datainto NVRAM.
5NVRAM @ Z Moving the cursor to “ 53
51 Update NVRAM Restart”
5NVRAM ENT Enter To restart the RAID with new
53 Restart configuration.

new password.

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

32

SUrfRAID LC12 SeriesUser’s

Manual




CHAPTER 4. Hot Swap Components

The SUrfRAID L C12 supports hot-swappabl e disk cartridges, power supply modulesand acooling
fan unit. Thefollowing sections describe how to usethe hot swap feature.

41  SwappingtheDisk
To hot swap adisk, perform thefollowing steps ( Refer to 2.5.2 Installing the disk ):
1. Slidethelatchtothe unlocked position.
2. Openthe cartridge handle by diding the release button and wait for the driveto spin down (The
disk LED onthedrivebay will turn from green to red indicate the disk is powered down.).
3. Liftthehandleto disengagethedisk cartridgefromthedot.
4. Gently pull thedisk cartridge out of thedot.
5. ReplacetheHDD.
6. Holding the cartridge handle, insert the cartridge into the bay a ong the plastic guidesuntil the
handlebeginsto close.
7. Push down the handleto securethe cartridgeinto theSurfRAID LC12 system.
8. Slidethelatchtothelocked position.
Thedriveisnow replaced. Oncethedrive has powered on, it will be added tothe RAID configura-
tionautometicaly.
4.2  SwappingthePower Supply Module
When apower supply fails, the LED on front panel will turn from greento Red and an audibleadarm
will sound.
To hot swap apower supply module perform thefollowing steps:
1. Pushthereset button to stop the audible darm ontherear pand.
2. Unscrew the defective power moduleunit.
3. Pull the handleto disengage the modul e from the power supply base.
4. Sidethemoduleout completely from the power supply base.
5. Insert thenew power supply module.
NOTE: Usethe handleto didethe moduleinto the base until it engagesto the base.
6. TheLED will turnbright greentoindicateit has powered on.
EIE‘=:| "'ﬁ Ga “E {}n '7':. {}D
=
—]
| o—="1l'o e i
Alarm/ 1] (O DO
Reset
Button
Screw
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4.3 SWAPPING THE COOLING FANS

4.3.1 System Cooling Fans

When acooling fan modulefails, the LCD on front panel will display “Fail Fan” and anaudibledarm
will sound.

To hot swap asystem cooling fan modul e perform thefollowing steps:

1.

2.
3.
4

Releasethethumb screwsonthefan module, the Fan fail LED on themodule should turn bright
red.

Sidethe module out completely from the cooling Fan module base.

Replace with anew Fan moduleand insert it into the cooling fan module base.

Theerror message on LCD will turn to normal and the audible darm will stop automatically
after thisprocessiscompleted.

Fasten the thumb screws.

Thumb
Screw
Fan
Fail
LED
Thumb
Screw
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CHAPTER 5. ADVANCED SETUP
5.1  UpdatingFirmware

The embedded firmware of the SurfRAID L C12 can be updated through the RS-232 port using a
termina or PC in terminal emulation mode. When updating the firmware, make sure the
SurfRAID LC12isdisconnected from the system to avoid any dataloss. Verify theterminal
software settings (Baud rate, Stop bit, Databit, Parity & etc.) to thevalueasshown below :

Baud Rate 19200

Data bits 8

Stop bit 1

Paritvy 0]

File transfer protocol Send ASCII text file

File name File name of new revision of Firmware

To update thefirmware, perform thefollowing steps.
NOTE: Refer to section3.2 Monitor Utility for moreinformation

download the firmware ?

Message Pressing Description
Ctrl-D Access the Monitor utility

LC12 Monitor Utility Tab Go to “Configuration mode’
Password Enter

Password Y our Password, 8 Password Control
== XXXXXXXX == digital Numbers.
6 RAID Params “A” or “Z” and Enter [To select “6 RAID Params’
6A Update ROM “A” or “Z” and Enter |To select “6A Update ROM”
Are you ready to “y’ Y es. Be sure the host computer

is disconnected from the RAID.

Areyou sure ? y Yes. * download the firmware
to RAM.

Begin firmware transfer Display the current status.

now

Fle 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 updating the

firmware from RAM to ROM.

Programming........
Done
Verifying..........

Done

Display the current status.

SurfRAID LC12 will auto restart with new reversion firmware.
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APPENDIX A. Troubleshooting and Error Messages

1. Troubleshooting
A. SurfRAID LC12.160S

Problem: SUrfRAID LC12isnot properly identified by the SCSI adapter during theinitialization of
your computer system.

Possible Cause: The SCSI ID set for the SurfRAID LC12 isbeing used by another SCSI device
attached to the same SCS| adapter.

Fix: Throughthe Configuration Mode sdect SCSI Params, then Set SCSI ID, and specify adifferent
SCSI ID. Also, most SCSI host adapters provide an onboard ROM BIOS, or software utility, that
displaysthe devices attached and their SCSI ID. Disconnect the SurfRAID LC12 from the SCSI
host adapter and during the system boot, or by running theutility. Notethe SCSI ID’ saready inuse.
Thiswill select aSCSI ID for the SurfRAID LC12.

Problem: The urfRAID LC12isidentifiedat all SCSl ID’s.

PossibleCause: The SCSI ID set for theSurfRAID LC12isidentica tothereserved SCSI ID used
by the SCS| adapter in your computer system.

Fix: Usethe Configuration Modeto configurethe SurfRAID LC12for adifferent SCSI ID. Remem-
ber the majority of SCSI host adaptersreserve SCSI ID 7 for the adapter ID.

Problem: The SurfRAID LC12isnot detected by the SCSI host adapter.

Possible Cause: Incorrect termination in adaisy chain configuration or aloose cablein a stand-
aoneconfiguration.

Fix: Inadaisy chain configuration verify only the SCS| host adapter and the last SCSI deviceis
terminated. To changethe termination settings of the SurfRAID L C12 usethe SCSI Params menu
and SCSl Termination option to enable or disabletermination.

A. SurfRAID L C12.200F
Problem: SurfRAID LC12.200F isnot properly identified by the FC-AL adapter duringtheinitial-
ization of your computer system.

Possible Cause: The FC-AL ID set for the SurfRAID LC12.200F is used by another device
attached to the same FC-AL adapter.

Fix: Through the Configuration M ode select Interf Params, then Set FC-AL 1D, and specify adiffer-
ent FC-AL ID. Also, most FC-AL host adapters provide an onboard ROM BIOS, or software
utility, that displaysthe devices attached and their FC-AL ID. Disconnect the urfRAID LC12.200F
from the FC-AL adapter and during the system boot, or by running the utility, notethe FC-AL ID’s
aready inuse. Thiswill select alD for the SurfRAID LC12.200F.
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Problem: The SurfRAID LC12.200F isidentified et all FC-AL ID’s.

Possible Cause: ThelD set for the SurfRAID LC12.200F isidentical to thereserved ID used by
the FC-AL adapter in your computer system.

Fix: Usethe Configuration Modeto configurethe SurfRAID LC12.200F for adifferent FC-AL ID.
A. SurfRAID LC12.160S & SurfRAID L C12.200F

Problem: Unableto accessthe SUrfRAID L C12 after the operating system boots up.

Possible Cause: The SurfRAID LC12 isnot configured.

Fix: Make surethe urfRAID LC12isconfigured for aRAID level. If no RAID level isconfigured
the operating system will not detect the SUrfRAID LC12 asadisk drive.

Problem: Unableto accessthe Configuration Mode using theremotetermina interface.

Possble Cause: Theterminal communications settingsare not matching the settings of the SurfRAID
LC12 RS-232interface.

Fix: Thedefault settingsfor the RS-232 port are 19200 Baud rate, 8 Databits, 1 Stop bit, No Parity,
and XON/XOFF Flow control. Make sure the terminal is configured for these settings. If the
settingswere changed during Configuration Mode verify the settings of theSurfRAID LC12inthe
RS-232 Params, Termina option and changetheterminal settingsaccordingly.

Problem: Thefront pand LCD displaysdternating“Zz” characters.

Cause Thesecharactersare displayed when the cacheisfull with write requeststhat have not been
processed. It will halt requestsfrom the host to flush the datain the cache.

Fix: None needed.

Problem: Thefront pandl LCD displaysdternating “VW’ characters.

Cause: These characters are displayed to indicate the write requestsin the cache are being pro-
cessed. When these characters are displayed, the SurfRAID LC12 will halt requestsfrom the host
(seeabove).

Fix: Make sure the “\\RI TE BUFFER’ option of the “RAI D Par ans” menu is enabled. In
addition, more cache memory may berequired. By increasing the cache memory, thewrite buffer
gpaceincreasesand will be ableto handlethe higher write requests

Problem: Unableto send aPageor FAX using the modem port.

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

Fix: Goto the Configuration Mode and enable Page and FAX natification viathe 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-sit the memory moduleinto the socket and retry. If it continuestofail try moving it to the
other memory socket. Replace the memory SIMM with another single or double-sided 144-pin
SIMM.

Problem: Newly installed memory SIMM failsduring Self-Test or isnot detected.

Possible Cause: Memory SIMM module may not be properly seated or may not be supported by
the particular SUrfRAID LC12 modd.

Fix: Re-sit thememory modulein to the socket and retry. If it continuesto fail, try moving it to the
other memory socket. Make sure the correct memory typeisbeinginstaled. The SurfRAID LC12
supports SDRAM.
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2. Error Messages

Thefollowing isalisting of the error messages generated by the SurfRAID LC12.

|Legend: |x= Number of disk channel (1, 2,3, 4,5,6,7,8,9, 10, 11, 12)
y= Total number of disks detected by the controller
z= Number of disks specifiedinl RAI D Par ans, 3 Di sk
Nunmber menu option.

Error M essage

Explanation

Nunmber 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 (z) is
required.

Di sk x not install ed!

A disk drive (x) isnotinstalled 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 nenbers 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 small!

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

Di sk x format ERROR!

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

Init RAID5 ERROR!

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

Di sk x add ERROR!

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

Parity ERROR DIk 2 1!

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 ERRCR!

Theinformation in NVRAM has been erased. The
configuration islost.

SCSI chi p ERROR!

The SCSI interface of the SUrfRAID LC12 controller is
faulty.

Testing Serial Connection...
Fai |

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

Do_IDE_Cnd: wai t DRQ

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

Do_I DE_Cnd ERROR 2 !

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 I SR wait |DE Busy off

IDE interface is waiting for disk to be free.

IDE | SR status ?

IDE disk drive current status (?)

TDE ISR wait DRQ

To wait for disk drive to turn off DRQ in Interrupt phase.

[DE ISR 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.

DI SK: #X type=?, bl kno=?,
resi d=?

The disk (x) failed to respond to arequest by the controller
(type=?). The block number (blkno=?) where the request
failed. The remaining sectors (resid=?)
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DISK: Initialize #? ERROR

The disk (x) was unable to beinitialized by the controller.
Possible bad disk.

D SK: #x is off-line! Disk number (x) failed and was removed from the RAID
configuration.

DI SK: #x not installed! The disk (x) is not detected by the controller. Possible bad
disk.

DI SK: #x ERRCR status ? ! The disk (x) caused an error. The status (?) returned by the
disk per ATA-2 Specification.

ERROR Not a hard di sk! The controller does not recognize the device installed.

ERROR Di sk paraneters ERROR |The controller was unable to read the disks parameters
(Cylinder, Heads, Sectors, M ulti-Sector). Possible bad disk.

ERROR No nulti-sector nmode! [Thedisk does not support the ATA-2 multi-sector transfer
function. Thedisk isan older IDE disk.

ERROR | ORDY not support! Disk does not support IORDY . Possible older IDE disk that
does not support ATA-2 Specification. M ust replace disk.

D SK: #? Remap area overflow ! Theareaused to re-map bad sectorsisfull.

DISK: #? Blk no: ?is Block number (?) is detected as a bad sector and has been re-

r emapped. mapped.

D SK: #? Remap area is enpty!

No re-map sectors are available while the controller detected
bad sectors.

Modem ti me- out !

The modem did not respond to the page or FAX notification
request. Modem may be turned off or not connected.

Al nmodem operations are
cancel ed!

User stopped the modem from sending a page or FAX
notification.

Trai ni ng FAIL!

Fax Class 1 support -- modem failsin training phase.

Page transfers FAIL!

The page notification failed. M odem may be turned off or
not connected.

FAX: Modem i s busy!

The modem is currently is use and unable to send a FAX
notification.

Pagi ng: Mbdem i s busy!

The modem is currently is use and unable to send a page
notification.

Inval i d NVRAM

The information stored in the NVRAM areaisinvalid and
unable to be used.

No Confi guration

The QUrfRAID LC12 is currently not configured for any
RAID level.

Config ERROR

The current configuration failed to be verified. Possible fault
disk or disk off-line.

Not enough D sk

Number of disksrequired for the RAID Level ismissing.
Possible faulty disks or disks off-line.
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APPENDIX B. TECHNICAL SPECIFICATION

MODEL SurfRAID LC12.1608D| SurfRAID LC12.160SR | SurfRAID LC12.200FD | SurfRAID LC12.200FR

RAID Engine Intel 180303 64bit RISC CPU

RAID Levels 0,1,3,50r0+1

Cache Support (Writeback) |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 Twelve of UltraDMA 133 Disk Channel

LCD Display 2 Linesby 16 Characters

Hot Swap and redundant Y es (Power Supply, Drive and Fan).

Hot Spare Yes (Drive).

Array Management Support [Yes.

Automatic Bad-Sector & Yes.

Error Recovery

Automatic Drive Rebuilds Y es. Automatic Datarebuilds.

Audible Alarm, Pager and
Y es. The Pager and Fax Notification have to connect a external modem.
Fax Notification

Remote Terminal
Y es. Through RS-232 emulation terminal.
Configuration

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)

Specification subject to change without notice. All trademarks or registered trademarks are properties of their
respective owners.
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APPENDIX C. CONNECTORS

* SCSI Connector

34

35

68

Pin# Signal Name Pin# Sgnal Name

1 SCI_AC_DAT<12>+ |35 SCSI_AC_DAT<12>-
2 SCI_AC_DAT<13>+ |36 SCSI_AC_DAT<13>-
3 SCI_AC_DAT<14>+ |37 SCSI_AC_DAT<14>-
4 SC3_AC_DAT<15>+ |38 SCSI_AC_DAT<15>-
5 LI _AC_PAR<1>+ |39 SCSI_AC_PAR<1>-

6 SC3_AC_DAT<0>+ |40 SCSI_AC_DAT<0>-
7 CI_AC DAT<1>+ |41 SCSI_AC_DAT<1>-
8 SCI_AC _DAT<2>+ |42 SCSI_AC_DAT<2>-
9 SCI_AC _DAT<3>+ |43 SCSI_AC_DAT<3>-
10 SCI_AC _DAT<4>+ |44 SCSI_AC_DAT<4>-
11 SCI_AC _DAT<5>+ |45 SCSI_AC_DAT<5>-
12 SC3_AC _DAT<6>+ |46 SCSI_AC_DAT<6>-
13 SCI_AC _DAT<7>+ |47 SCSI_AC_DAT<7>-
14 SC3_AC_PAR<0>+ |48 SCSI_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 SCI_AC_ATN_L+ |55 SCSI_AC ATN_L-
22 GND 56 GND

23 SC3_AC BSY_L+ 57 SCSI_AC BSY_L-

24 SCI_AC_ACK_L+ |58 SCSI_AC_ACK_L-
25 SCI_AC RST_L+ 59 SCS_AC RST_L-

26 SCI_AC_MSG_L+ 60 SCSI_AC_MSG_L-
27 SCY_AC_SEL_L+ 61 SCSI_AC_SEL _L-

28 SC3_AC-_CD_L+ 62 SCSI_AC-_CD_L-

29 SC3_AC_REQ L+ 63 SCSI_AC_REQ_L-
30 SCI_AC_IO_L+ 64 SCSI_AC_10O_L-

31 SC3_AC_DAT<0>+ |65 SCSI_AC_DAT<0>-
32 SCI_AC_DAT<9>+ |66 SCSI_AC_DAT<9>-
33 SCI_AC_DAT<10>+ |67 SCSI_AC_DAT<10>-
34 SC3_AC_DAT<11>+ |68 SCSI_AC_DAT<11>-
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* RS-232 & Modem Male Connector

Pirf  [Sieal  |Ping Signal |
| G DSR |
2 Rxp |7 RIS |
3 TXI) |& CTs |
4 TIEE ™>e |
5 JoND |

SUrfRAID LC12 SeriesUser’s

Manual

43



APPENDIX D. Glossary

Array Management Softwar e, Firmware

Thebody of softwarethat provides common control and management for adisk array. Array Man-
agement Software most often executesin adisk controller or intelligent host bus adapter, but may
also executein ahost computer. When it executesin adisk controller or adapter, Array Manage-
ment Software isoften referred to as Firmware.

Disk Array

A collection of disksfrom one or more commonly access bledisk subsystemns, combined with abody
of Array Management Software. Array Management Software controls the disks and presents
them to the array’ soperating environment asone or morevirtual disks.

Disk Striping
Datadistributed across all the disksin the array. Thereisno redundant information generated or
stored.

Disk Mirroring
Dataisduplicated on different setsof disksinthearray.

Host Computer

Any computer system to which disksaredirectly attached and accessiblefor 1/0. Mainframes, and
servers, aswell asworkstations and personal computers, can al be considered host computersas
long asthey have disks attached to them.

Hot Spare
The substitution of areplacement unitinadisk system for defective one, wherethe substitution can be
performed whilethe subsystemisrunning.

Hot Swap

The subgtitution of areplacement unit in adisk subsystem for adefective one, where the subgtitution
can be performed by the subsystem itsalf whileit continuesto performitsnorma function. Hot Swaps
do not require human intervention (i.e., hot spare)

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

Mirroring
A form of RAID inwhich Array Management Software maintainstwo or moreidentical copiesof
dataon separate disks.

MTBF
An abbreviation for Mean Time Between Failure, theaveragetimefrom start of usetofalureina
large population of identical componentsor devices.
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RAID

A Redundant Array of I ndependent Disks (RAID or RAID array) isadisk array inwhich part of
the storage capacity isused to store redundant information about user data stored on the remainder
of the storage capacity. The redundant i nformati on enabl esregeneration of user datain the event that
oneof thearray’ smember disksor the accesspathtoit fails.

RAID levels

Theorigina RAID level 1 through 5 wasoutlined in aresearch paper entitled A Casefor Redundant
Arrays of Inexpensive Disks. This paper was published in 1988 by David A. Patterson, Garth
Gibson, and Randy H. Katz of the University of Cdiforniaa Berkley. Counting theterm RAID Othat
refersto disk striping and later defined RAID 6, thereare 7 levelsof RAID.

SCSl
Small Computer System Interface.

SCSI 1D
Also called SCSI ID#, isan octal representation of the unique address assigned to aSCSI device.

Spare, Spare Disk
A disk reserved for substitution of alikeentity in case of thefailure of that entity.

Swap
Thereplacement of adefective unit with anew unit. Unitsare parts of adisk subsystem that may
either befield replaceable by avendor service representative or consumer replaceable.
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Appendix E. Creating Two LUN’s on the SurfRAID LC12

1) BuildRAID asrequired (RAID 1, 3,5...)

2) Enter Main Menu, First Select: RAID Parameters, Second Select: Slice, Third Select: Slice0. You
will now seethewholesize of your RAID systemin (MB)

3) Enterdisk sizefor Slice0 (for example 100000 MB)

4) Enter disk sizefor Slicel (for example 33622 M B, then press Enter)

5) Whenyou are doneentering the disk sizefor the Slice, you will need to updatethe NVRAM. Go
toMain Menu and NVRAM and select Update NVRAM, Select YES.

6) ReturntotheMain Menu, Select: SCSI Parameters, Select Primary SCSI and then LUN Map.

7) Sdect Lun0mappingto SliceO.

8) ReturntotheMain Menu, Select: SCSI Parameters, Select Secondary SCSI and then Lun Map.

9) Sdect LunOmappingto Sicel.

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 mapping to Slice0, Secondary SCSI mappingto Slice 1
a) Primary SCSI (Slice0= 100000 MB) example.
b) Secondary SCSI (Slice1=33622 MB) example.
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APPENDIX F.

FIBRE RAID TO HOST CONNECTIVITY

UrfRAID LC12 QLA2300
SET 2x1EnsbleHard Loop ID to ENABLE S same Daa Rate on SUfRAID LC12
SET 2x2 S2t Hard Loop ID to (0~125) Do not st to Auto SHect
S Data Rete 2x4 DaaRae
1GB/S 0—-1GB/S
2GB/S 1-2GB/S
2- Auto Het
A---udng Auto Sdect may be
undable
Bios Windows 2000
UrfRAID LC12 QLAZ2300 Primary | Seoondary | Primary | Secondary
FC FC FC FC
DaaRae | ConnectionMode | DaaRae Connection Mode
1GB Arbitrated Loop 1GB/S | Dud Loop preferred, XK K K K
ctherwise Point to Point
1GB Point-to-Point 1GB/S | Dud Loop preferred, XK XK XK XK
otherwise Point to Point
2GB Arbitrated Loop | 2GB/S | Dud Loop prefared, K K K K
otherwise Point to Point
2GB Point-to-Point 2GB/S | Dud Loop prefared, XK XK XK XK
otherwise Point to Paint
If the SUFRAID LC12 isst to Auto-Sdect and the QLA2300 is st to Auto Sdect the
olutionwill beungable
UrfRAID LC12 SUN Blade 1000 on Board Fibre oBP Solaris8
DataRete | ComnectionMode | DataRate | Connection Mode P“gc‘ay Secgc‘day P“gc‘ay Seogc‘day
1GB Arbitrated Loop 1GB/S | Arbitrated Loop only. oK oK oK oK
1GB Point-to-Point 2GB/S | Do not st Point-to-Point K K K oK

If you add an HBA to a Sun blade 1000, you will need to st the Data Rete and

Connection Mode dike under the BIOS. Reference the FHbre Channd Hogt Adgpter

Ingallation Guide under the settings prompt.
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