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1. Introduction

The introduction of the new ThinkStation P500, P700, and P900 platforms brings with it several new
storage options that are designed to increase the storage capacity and performance of the system. As
with previous ThinkStation platforms, P500/700/900 will continue to support the standard SATA and SAS
storage technologies to provide users with a wide variety of data storage solutions. This document will
highlight the available SATA, SAS, and RAID storage solutions offered on this latest generation of
ThinkStations as well as provide valuable information about how users can configure these solutions to
provide the best performance possible.



2. Configuring RAID Arrays

Configuring RAID arrays using the onboard Intel S-SATA controller
Legacy BIOS Method

Use this method to create a basic RAID array using the onboard Intel S-SATA controller with the system
BIOS set to Legacy mode.

1. Install the drives for the RAID array into the system.

2. Power on the system and enter BIOS setup using the F1 key when prompted.
3. Once the BIOS setup window is visible, use the left and right arrow keys to select the “Devices”
tab.



4. From this tab, use the up and down arrow keys to select “PCH S-SATA Configuration”.

Ed

» FCH =SATA Conflguration

5. Under “Configure S-SATA as”, change the setting from “AHCI” to “RAID".

Configure sSATA o

6. Press F10 key to Save and exit BIOS setup.

7. After exiting, the system will reboot and load the Intel option ROM (Note the option ROM
requires at least two drives to be installed to load). Press CTRL+I when prompted to enter the
Intel option ROM.

Intel(R) Rapid Storage Technology enterprise - sSATA Option ROM - 4.1.0.1026
Copyright(C) 2003-14 Intel Corporation. All Rights Reserved.

RAID Volumes:
None def ined.

Physical Devices:

ID Device Hodel Serial & Size Type/Status(Vol ID)
0 WDC WDSO00AARKX-©6 WD-WCCZEWN64233 465.76B Non-RAlID D
1 WDC WD5000AAKX-6 WD-WCAYUYS16613 465.7GB Non-RAID Disk
A ST3500413A5 SUNTHIC4 465.76B Non-RAID S
Press to enter Configuration Utility...




8. Once the RSTe Main Menu loads, select “1: Create RAID Volume” and press ENTER.

Intel(R) Rapid Storage Technology ewterprise - sSATA Option BOM ~ 4.1.0.1026
Copyright(C) 2003-14 Iwtel Corporation. AIl Nights Reserved.
—————— =={ NN NINU )
o drvacs saie S b 3. Nesst Disks to Mos-MAID
Z. bPelete BAID Volene Exit

DISK/NILINE INTORMATION )
MRID Volumes:
None defined,

Fhguical Povices:

D DPevice Model Serial 8 Size Type/Status(Vol IM)
o0 UBC URSO0GAAKX-0 UD-UCCZEWNGAZID 465.76G2 Nan-MA10 Dink

1 UDC UDSOOGAAKX-0 UD-UCATUTS 661D 465.7C8 Nos-RALD Disk
2

STI56041343 SmTnicY 465,768 Noo-RATID Disk

11i)-Seloct

9. Enter a volume name (if desired) in the “Name” field and press ENTER.

10. Use TAB and the arrow keys to select the desired RAID type and press ENTER.

11. If necessary, the menu will prompt the user to select the disks to be included in the array. Select
the desired disks by pressing SPACE (the disks to be used will be marked with green arrows). If
the option to select disks is not available, it means RSTe has automatically selected the disks for
the array. Press ENTER when finished.

Intel(R) Rapid Storage Technology enterprise - sSATA Option RON - 4.1.6.1026
Copyright(C) 2003-14 Intel Corporation. All Rights Reserved.
[ CREATE VOLUME MENU ]
Name: Uolumed®
RAID Level: RAIDO(Stripe)
f SELECT DISKS 1

Drive Model Serial ® Size Status
WUDC WDS5000AAKX-08UGA WD-UCCZENN64233 465.76B Non-RAID Disk

ST3500413A8 SUNTHIC4 465.76B Non-RAID Disk

Select 2 to 6 disks to use in creating the volume.

[t4]1-Prev/Next [SPACE]1-SelectDisk [ENTER]-Done

[t4IChange [TABI-Next [ESCl-Previous Menu [ENTER]-Select

12. Select desired strip size and press ENTER.
13. Select desired capacity and press ENTER.



14. Press ENTER to create the volume/array.

N |

Intel(R) Rapid Storage Techmology enterprise - sSATA Option ROW - 4.1.0.1026
Copyright(C) 2003-14 Intel Corporation. All Rights Reserved.
[ CREATE VOLUME MENU 1}

Name: Uolume®
RAIDO(Stripe)
: Select Disks
Strip Size: 128KB
Capacity: 684.9 6B

UARNING: ALL DATA ON SELECTED DISKS WILL BE LOST.
Are you sure you want to create this volume? (Y/M):
Press ENTER to create the specified volume.

[tiIChange [TABI-Next [ESCI-Previous Menu [ENTER]-Select

15. The user will then be returned to the RSTe menu. The array should now be listed under RAID

Volumes and the disks that are part of the array listed under Physical Devices.

Intel(R) Rapid Storage Technology enterprise - sSATA Option ROM - 4.1.8.1026
Copyright(C) 2863-14 Intel Corporation. All Rights Reserved.
MAIN MENU 1

— 3. Reset Disks to Non-RAID
2. Delete RAID Volume 4. Exit

[ DISK,VOLUHME INFORMATION 1
RAID Volumes:
1P Name Level Strip Size Status
8 Vo lune® RAIDO(Stripe) 128KB  884.96B Normal

Physical Devices:

ID Device Hodel Serial ® Size Types/Status(Vol ID)
-] UDC WDS000AAKX-6 WD-UCCZEWNG64233 465.7GB Menber Disk(®)

1 WDC WDS5000AAKX-0 WD-NCAYUYS16613 465.76B Nember Disk(0)

2 ST3500413AS SUNTHIC4 465.76B Non-RAID Disk

[t41-Select [ESCI-Exit [ENTER]-Select Memn




UEFI BIOS Method

Use this method to create a basic RAID array using the onboard Intel S-SATA controller with the system
BIOS set to UEFI mode (OS Optimized Defaults set to ‘Enabled’ or Storage CSM Configuration is set to
“UEF’).

1. Install the drives for the RAID array into the system (see “How to Utilize Intel S-SATA controller”
section above for installation instructions).

2. Power on the system and enter BIOS setup using the F1 key when prompted.



3. Once the BIOS setup window is visible, use the left and right arrow keys to select the ‘Startup’
tab. From this tab, use the up and down arrow keys to select ‘CSM Configuration’.

> S contigurat ion

4. For Windows 7: Under ‘Storage’, change the setting from “Legacy” to “UEFI” and press F10 key
to save and exit the BIOS setup menu.

For Windows 8 & Windows 10: Under ‘Save & Exit’, change the setting for “OS Optimized
Defaults” from “Disabled” to “Enabled” and press F10 key to save and exit the BIOS setup menu.

5. During the system reboot, enter BIOS setup using the F1 key when prompted. Once the BIOS
setup window is visible, use the left and right arrow keys to select the ‘Devices’ tab. From this
tab, use the up and down arrow keys to select “PCH S-SATA Configuration”.

» PCH 2SATA Confligunation




6. Under “Configure S-SATA as”, change the setting from “AHCI” to “RAID”.

Conf igure sSATA as

7. Save and exit BIOS setup.

8. After exiting, the system will reboot. Press F1 to enter BIOS setup.

9. Use the left and right arrow keys to select the “Advanced” tab.

10. Use the up and down arrow keys to select “Intel RSTe S-SATA Controller” and press ENTER.

Advanced

Hard Disk Pre-delsy [Disabled)

Hard Drive Backplane LEDs [Enabled]

Lack FADB . (il [oisabied]
R Lt

I"‘H'II H H| [ |I'l I\(

LLELL

!




11. At this menu, the user should see a list of all drives connected to the S-SATA controller. To
create a RAID volume, use the up and down arrow keys to select “Create RAID Volume” and

press ENTER.

Lenovo BIOS Setup Utility

Advanced

Intel RSTe sSSATA Controller

LA B

Intel RSTe 4.1.0,1026 sSATA Driver

Non-RAID Physicel Disks:
> Port 0, HDC HOSOCOARKX-0BUBARG WD-RCC2ENNG4233, 465.768
> Port 1, HOC WDS000ARKX-083CA1 HO-HCAYUYS16613, 465.7G8

12. To give the volume a unique name, press ENTER to input the name and then press ENTER when

finished.
13. Use the up and down arrow keys to highlight “RAID level” and press ENTER. Select the desired

RAID level and press ENTER. Note : only supported RAID levels will be listed.

Create RAID Volums

Create RAID Volume

o st

Select Disks:
Port 0, HWOC WOSOO0ARKX-0BUGAAD [1

HD-WCCZ2ERWNG4233, 465.768
RAID Level:
RAIDO(Stripe)
RAID1(Mirror)

Port 1, HDC KDSOOOARKX-0B3CAL
WD-HCAYUYS16613, 465.768

Strip sSize:
Capacity (MB8):

v

Create Volume

Select at least two disks

14. Use the up and down arrow keys to select the disks to be included in the volume. Use SPACE to

select each disk.

Lenovo BIOS Setup Utility

fAidvanced

Create RALID Volume

Create RAID Volume

Name : Vo lumeo

RAID Level: [RAIDO(Stripe)]
S =3

Port 0, HOC WDSOOCRAKX-0SUSARRO [£3]

WD-HCCZEWNGA233, 465.7GB

[16x81

Strip Size:
906181

Capacity (MB):

» Create Volume




15. When done, use the up and down arrow keys to select the strip size and/or capacity. Press
ENTER to input the value and then press ENTER again when done.

16. When all values are set appropriately, use the up and down arrow keys to select “Create
Volume” and press ENTER to create the array.

Create RAID Volume

The user will then be returned to the RSTe menu. The newly created array is now listed in the
menu.

Advanced

Intel RSTe sSATAH Controller

17. Save and exit BIOS setup when finished.



Configuring RAID arrays using the Avago controllers

PClo slot

Legacy BIOS Method - Setting up a RAID array

***Note: in order for the OS to recognize drive(s) attached to the Avago controller, the drive(s) must be
configured as a RAID array or JBOD mode. Single drive RAID O arrays are acceptable.

Use this method to create a basic RAID array using the Avago MegaRAID SAS/SATA FLEX RAID Adapter or
Avago 9364-8i adapter with the system BIOS set to Legacy mode.

1. Install the desired drives and Avago controller into the system (see “P500-P700-P900 RAID
Hardware Configuration” document for installation instructions).



2. Power on the system and wait for the Avago option ROM to load. Press CTRL + R when

prompted to enter the Avago MegaRAID configuration utility.
ThinkStation FLEX RAID Adapter BI0S Configuration Utility 5.10-0702

U PD Mgmt Ctrl Mgwt  Properties

=1 ThinkStation FLEX RAID Ada(Bus Ox01, Dev Ox00)
L— Mo Configuration Present !
[-1 Unconfigured Drives Drive Groups: @
~~1--:04: Ready: 3.637 T8 Virtual Drives: 8
—— === 105! Ready: 3.637 TB Prives: 2

3. From the Avago MegaRAID configuration menu, press “Ctrl — N” to view the next page of the
MegaRAID configuration menu to change the drive state from “JBOD” to “Unconfigured Good”.

ThinkStation FLEX RAID Adapter BIOS Configuration Utility 5.10-8702
(UD Mgmt .~ Ctrl Mgmt Properties
BackP lane
-=i--:04 SATA 3.638 T8 AUAGOD
~~1-—105 SATA 3.638 T8
62

Unknown

SGPI0




4. Highlight a drive to use in a RAID array, press the F2 key, select the “Make unconfigured good”
option and press Enter. Do this for each drive to use in a RAID array.

ThinkStation FLEX RAID Adapter BIODS Conf iguration Pt\llfu 2.10-970;

04 SATAH 1.638 TB

-:85 SATA 3.638 TH

i'hu drive Online
Place lﬂw Off line

1006FYYZ-8

(GoToPage:2)
F1

ThinkStation FLEX RAID Adapter BIOS Configuration Utility 5.10-0762

gt Ctrl Mgmt  Proper

~=1-=:104 SATA 3.632.7TH ue £
05 SATA 1.637 TB UG ATH Ho

Enabled
Port4-7 x1
S6r10
5
512 8
S1Z2 B
WDC WD4Beeryyz-o

<GoTolage:2)
F12




6. Press Ctrl-N three more times to go back to the “VD Mgmt” main menu option. Highlight the

controller and then press F2 for options. From the options menu, select “Create Virtual Drive”
and press Enter.

ThinkStation FLEX RAlD y},(‘,‘,e.,
UD Mgmt g gmt  Prop

ThinkStat m FLEX RAID Ada(Bu
Mo Configuration Present !
I Unconf igured Drives

Iﬁ ~:~~:104: Ready: 3.637 T8 Clear Conf lguration

Create Virtval Prive

~:85: Ready: 3.637 T

This will bring up the Create New VD window. From here, users can change the selected RAID
level using Enter and the arrow keys. Users can also select the drives to be included in the array

by highlighting the drive and pressing the Spacebar (an “X” will appear under the ID column to
show drives to be added to the array).

***Note: Single drive RAID O arrays are acceptable.
RAlD Ad plter BIOS ¢

Create New UD

[ J-=:-—:04 SATH
[ Jee:e=:05 SATA

| CANCE] ‘

e ———————————————— e .41




Users can select “Advanced” to bring up a new window that will allow for advanced policies and
settings (including drive initialization) to be changed. Selecting “Initialize” within the advanced
menu is recommended. Selecting OK will return the user to the Create New VD window. If
initialize was selected, a window will pop up once the array has completed initialization.

) s 1
| 101}

UD Mgmt
Create New Ul = —

« Create Virtual Drive-fAdvanced -

{1KB H [ ] Initialize

[ ) Disable BGI

| CANCEL I

Once all settings have been finalized, select OK to create the array. Note that if “Initialize” was
selected in the advance menu, a window will pop up as a warning message indicating data will
be destroyed and another window will pop up indicating when the initialization has completed.
Additionally, users can initialize the array by highlighting the newly created virtual drive, and
choosing initialize from the list of options displayed after pressing F2.

Initialization will destroy data on
the virtusl drive.
Aire you sure you want to continue?




10. The new Virtual Drive should now show in the main Virtual Drive Management window.

ThinkStation FLEX RAID Adapter BIOS Configuration Utility 5.10 “U
U BT PD Mgwt Ctrl Mgt  Properties
(-1 ThinkStation FLEX RAID Ada(Bus 9x081, Dev Gx00)
L-{-] DPrive Group: @, RALD ©

{=1 Virtual Drives State: Optimal

S=—IiD: 6, 7.276 TB RAID Lewel: 8
—~[{+) Brives _——-- - m m—-——

-[+] Avallable size: 5.608 KB

- Hot spare drives Virtual Drives: 1
Prives: 2
Free Cap.: ©.686 Kb
Free Arcas: ©




Legacy BIOS Method - Setting up single drives in JBOD mode

***Note: in order for the OS to recognize drive(s) attached to the Avago controller, the drive(s) must be
configured as a RAID array or JBOD mode. Single drive RAID 0 arrays are acceptable.

Use this method to create a basic single drive using the Avago MegaRAID SAS/SATA FLEX RAID Adapter
or Avago 9364-8i adapter with the system BIOS set to Legacy mode.

1. Install the desired drives and Avago controller into the system (see “P500-P700-P900 RAID
Hardware Configuration” document for installation instructions).

2. Power on the system and wait for the Avago option ROM to load. Press CTRL + R when
prompted to enter the Avago MegaRAID configuration utility.

ThinkStation FLEX RAID Adapter BIOS Configuration Utility 5.10-0702

", PD Mgmt Cirl Mgwt Properties

ISl ThinkStation FLEX RAID Ada(Bus Ox01, Dev Ox00)
L— Mo Configuration Present !
[-1 Unconfigured Drives Drive Groups: @
~=i--:04: Ready: 3.637 TH Virtual Drives: 8
—— ==i1-=105! Ready: 3.637 TB Prives: 2




3. From the Avago MegaRAID configuration menu, press “Ctrl — N” to view the next page of the
MegaRAID configuration menu. If the drive “State” is not set to “JBOD”, proceed to the next
steps to change the drive state to “JBOD”.

ThinkStation FLEX RAID Adapter BIOS Configuration Utility 5.10-8702

'UD Mgmt . Ctrl Mgwt Properties

PAGE-1

et
BackPlane Enclosure Info

——:-:04 SATA 3.638 TB NGO
—— =105 SATA 3.638 T8
62

4. Highlight each drive, press the F2 key, select the “Make JBOD” option and press Enter. Do this
for each drive to use as a single drive.

ThinkStation FLEX RAID Adapter BIOS Configuration Utility 5.10-8702
Ty . —

PD Mgmt K

04 SATA 1.638 TB
-85 SATA 3.638 TH

ﬂm drive Online

Place drive Off line

lﬁh dlo 1 HS
s.culﬂw

1006FYYZ-8

(GoToPage:2)
Fi




***Note: If “Make JBOD” option is grayed out and not selectable, download the Avago
MegaRAID utility from the Avago website (www.avagotech.com). Run the following dos
command to enable JBOD mode: megacli —adpsetprop —enablejbod -1 —a0

Notice the state of each drive will change from “UG” to “JBOD”.

ThinkStation FLEX RAID Adapter BIOS Configuration Utility 5.10-0762

Hgmt

No
~i-=104 SATA

05 SATA 37 - No
Enabled
Port4-7 x1
S6r10
5
512 8
S1Z B
WDC WD4B0eryyz-o

GoTolage:2)
F12

Press Ctrl-N three more times to go back to the “vD Mgmt” main menu option in which all
drives in JBOD mode should be listed.


http://www.avagotech.com/

UEFI BIOS Method (HIl Interface) — Setting up a RAID Array

Use this method to create a basic RAID array using the Avago MegaRAID SAS/SATA FLEX RAID Adapter or
Avago 9364-8i adapter with the system BIOS set to UEFI mode.

1. Install the desired drives and Avago controller into the system (see “P500-P700-P900 RAID
Hardware Configuration” document for installation instructions).

2. After ensuring system BIOS is in UEFI mode, boot the system and enter the BIOS setup menu by
pressing the F1 key during system boot.

3. Using the arrow keys, select the “Advanced” tab
4. Using the arrow keys, highlight the selection for “Avago MegaRAID Configuration Utility”, and
press Enter.

Advanceo

Help Message

Hard Disk Fro-delay [ODisabled)
Hard Orive Backplone LEDS [Enab led)
Lock FADS [Disabled] Manage RAID Controller
conf lgurat lons.

FOM CRID [Enab led]

ACFI Settings
Oisgnost ics
Serial Port Console Radirectlon

L

PEI Subzysteam Settings

MHEA Conf igurat ion

CPU Cont lguration

Hemory Conf lgurat lon

Common RefCode Conf igurat ion
II0 Configuratlion

Intel TXT (LT-8X) Configursatlon
ANT Conf igurat lon

ISCS1 Conf lgurast fon

yYyYTYTYTYYYY

IntellR) Ethernet Connectlon (2) I218-LM - 44:35:CA:51:28:42 ||
Intel(R) 1210 Gigabit Network Connection
44:39:C4:51:28:a0

Yy




5. Select “Main Menu” and press Enter.

AVRG0 MegaRALD

» Main wenu

» Help

FROPERTIES
Status

Backp lane

s8y

Enc losure

Dr lves

Drive Grouns
Virtun) Orjives
» View Server Pra

ACTIONS

» Cant lgures

> Set Factory Det
> Update Filrmuore
Sllence Alarm

Progress

6. Select “Configuration Management”

Advanced

ThinkStatlon FLEX RAID

Ut ility E3.14

file

auits

BACEGROUND OFERATIONS
Virtusl Drive Operations Iin

o9

Adapter>

o1~

(Goptimal]
b

{No)
)

None

Conf jgurat lon

Help Messoge
Shows meny optlons such as
Conf Llgurat lon Management ,
controllier Management, Virtus
Orive Management, Drive
Management and Hardwsre
Component s,

and press Enter.

Main Menu

Controller Management
irtual Orive Management

Drive Management

Harduare Components

Help Messoage

Displays conf iguration
cptions. Some Opt lons appear
only If the controller
supports them, Optlons are:
Create Profile Based Virtual
Drive, Create Virtusl Drive,
Create CacheCade Virtual
Drive, Make JBOD, Moke
Unconf igured Good, Clear
conf iguration, Manage Foreign
Configuration, View Drive
Group Properties and View
Global Hot Spare Drives,




7. OPTIONAL: If there is a previous RAID setup, it is a good idea to clear the configuration before
creating a new RAID array. Select “Clear Configuration” and press Enter.

' Hanag=ment Help Messoge

> Maxz Uncont lgured Good Deletes all existing

conf lguratlons on the RAID
controller,

Select the “Confirm [Disabled]” option and press Enter.

Help Message

Clear Contlguration will delete
2ll of the Virtual Drives and Hot
Spare Drives attached to this
controller

ArE You sure you want to clear
the configuration?

Yes
» No




Select “Enabled” and press Enter.

Advancaao

Clear Contiguration will delete
all of the Virtual Drives and Mot
Spare Drives asttached to this
controller,

Are You sure You want 1o Clew
the configurartion?

Conf irm
Yes Disabled
* No Enab led
— =

Select “Yes” and press Enter.

Clear Conflguration will delete
all of the Virtual orives and Mot
Spare Orlves attachad to this
controller,

Are You sure You want to clear
the cont iguration?

Conf irm [Enab led]

> No

Heilp Mes we

Advanced

Help Message




Select “Ok” at the Success screen and press Enter.

Success HElD Message

The operation has been performed
successfully

8. Select “Make Unconfigured Good” and press Enter.

Cont lgurat lon Management Help Message

Allows changing the state of
» Clear Conft lgural lon the drive from JBOD to
unconf lgured good.




9. Select the drives to use in a RAID array one at a time and change “Disabled” to “Enabled”.

Advanced

Hake Uncont lgured Good

Help Message

One or more JBOOD drives have been
detected In the system. Only
Unconf igured Good drives can be
used In & conflguration, Please
select the JBOD drives you would
1lke& to convert to Unconf igured
Good drives from the 1ist Delow,
Maximum &llowed Unconf lgured Good
Drives

Eligible JBOD Drives for

Convers lon

Select Drives To Make

uncont igured Sood

32

~N

Drive Port 4 - 7:00:104:1 HODD,
SATA, J.638TH, JBOD, (5128)
L * 8
» Coancel

(Disableq)

nced

One or more JBOD drives have been
detected In the system. Only
unconf igured Good drlves can be
used Iin a configuration, Please
select the JBOD drives you would
1lke to convert to Uncont igured
Good drives from the 1ist below.
Haximum Allowed Uncon! igured Good

LBRERIREE | D iuahing
Convers || BUEEERITE
select [ —m—
uncont igured Good

Orive Port 4 - 7:00:104: HOD,
GBATA, 3.830TH, JBOD, (S128)
> Ok

» Cancel

Drives o Driive Fort 4 - 7:00:08:

Make Uncont igured Good

32
HDD, SATA,

(Disabled]

3,.6387T8,

Jaop

|

Bootable),

HEelp Message

(5128)




10. Select “OK” and press Enter.

Advancend

Make Uncont lgured dood

One ar mare JBOD drives have been
detected in the suystem. Only
Uncont lgured Good drilves

can be
used In a configuration. Please
select the JBOD drives you would

Like 10 convert to Unconf igured
Good drives from the list bhelow.

Mo imum AlLlowsd Uncont lgured tGood 1"
Orilves
Eligible JBOD Orives for

Conversion
Select Orives To Make
uncont igured Good

Ortlve Port 4 - 7:00:05: HDD. [Enab led)
SATA, 3.638TE, JBOD (Bootable)
(5128)
Drive Port 4 - 7:00:04: HDD. [Enabled]
SBTHR, A.638TB, JBOD (5128)

* Concel

Help Mossays

Allows the
the changes

Uuser 1o commit o

. A.) Select “Confirm [Disabled]” and press Enter.
B.) Select “Enabled” and press Enter.
C.) Select “Yes” and press Enter.

Advanced

Success

If you have any existing deta in
the drive, the data wlil be Lost,
Are You Sure You want 1o proceed?

[ |
YES

Conf lrm
Disabled

Enab lecl

Help Message



12. Select “OK” at the Success screen and press Enter.

Rdvanced

Success

e operat lon has been performed

ﬂrﬂ'.'ullu.

Help Message

13. Select “Create Virtual Drive” and press Enter.

ced

Cont igurat lon Management

*» Treate Frofile Based Virtusl Orive
> Make JEBOD
* Clear Corfiguration

Help Message

Creates o virtusl dreive by
selecting the RAID level,
drives, and virtual drive
parameters.




14. Highlight “Select RAID Level” and press Enter to show the list of supported RAID types. Choose
the desired type and press Enter.
***Note: The available RAID types will vary based on drive configuration.

Adlvanced

Creste Virtual Drilve Help Message
» Save Confliguration Selects the desired RALID
level. The RAID levels that

Secure Virtual Drive [Disabled) can be confligured are 0, 1, S
Frotect vVirtusl Orilve [Disabled) 6 (1f supported), 10, S0, and
Select Drives From [Uncanf lgured Capacityl 60 (If supported).

» Select Orlves RAID O == uses drive striping

to provide high data

CONF IGURE VIRTUAL DRIVE PARAME TERS: throughput , especlislly for
Virtual Delve Noame — Smlect RAID Level large flles In an snvironment
Virtusl orive Size RAIDOD that requires no data
Virtual Drilve Size unit RAIDY redundancy .
Strilp Size RAID 1 =« uses drive mirroring
fead Pollcy [NO Read ahead) 0 that date wiitten to one
Nrite Folicy [Write Through) drive i1s simultaneousiy
170 Folilcy [Direct) weitten to another drive. RAID
fccass Policy [(Read /Hrite) 1 1s good for small databases
Drive Cache [Unchanged) or other applications that
Disable Bockground Inltialization [NO) requlre small capacity and
ODefault Inltislization (No) complete data redundancy.,
Emuint lon Type (Default) RAID 8 -~ uses dreive striping

» Save Conf lgurat lon and parity data scross all

15. Using the arrow keys, highlight “Select Drives” and press Enter.

Advanceq

Create Virtual Drive Help Message
» Save Conf iguration Dynamically updates to displa
Select RALID Level [(RATD1) 0% Select Orives or Select
Sacure Virtual Orive [O1isab led) Drilve Group bassad on the
Protect Virtual Drive (Oisabled) selectlon made In Select
Select Or a2 From (Uncont lgured Capacityl D lves Fram

CONF IGURE VIRTUAL ORIVE PARAME TERS:
Virtual Orilve Nanme
Virtual Drive Size

Virtual Drive Size Unit (G8)

Strip Size (64 kn)

Read Pollcu No Read Ahead)
Wrelte Pallcy (Hrlte Through)
1/0 Policy [Direct)

Access Pollicy [Read /Hr ite)
Orive Cache [Unchanged)
Disable Apckground Initiallzatlon [Na)

Default Initializatlon [No)

Emulation Tyoe (O faain)

» Save Confilgurat jon




16. Using the arrow keys, highlight “Select Media Type”, press Enter and change the selected media

type to “Both”.

fdvanced

» Apply Changss

elect Drlves

oL ertace Tyoe
Loglcal Sector Elze

CHOOSE UNCONF IGURED DRIVES:
Drive Fort 4 7:00:04: HDD,

(5128)

Drtlve Port 4 - 7:00:05: HOD,
SATA, J.638TB, Unconf lyured Good,
(5128)

Checy. mil
Uncheck ALl
> Apply Changes

SATAR, J3.6387T8, uUnconf lgured Good,

{Both
(Bath)

(Disabled)
Select Medlia

880

HDD

Both

Disolays

Heln Message

the possibls medin

types, such sz MDD andgd S0

17. Using the arrow keys, highlight a drive to be included in the array, press Enter and change the
setting to enabled. Repeat this process for each drive to be added to the array.

select Drilves

> App iy Changes
Select Medla Type
Select Interface Type
Logilcal Sector Silze

CHOOSE UNCONF IGURED DRIVES:

[Bath]
[Both)
[Both)

Check ATT
uncheck ALl
*» Apoly Changes

HOD, SATA, 3.6387TH,

Drive Port T100:04
RUREEE | Disabled
SATH, Enabled
(5128) EEE—— —_—

Uncont lgured Good,

Advanced

Holp Message

(5128) ——




Enter.

Select

> Apply Changes
Select Media Type
Select Interfoce Type
Laglcal Sector Size

CHOOSE UNCONF IGURED DRIVES:
Orive Port 4 - 7:00:04: HDD 3

Drives

SATA, 3.638TH, uncaonf lgured Good

£51286)

Drive Port 4 TJ:100:108: HOD

SATA, D.63678, Unconf lgured Good,

(s12m)
check AllL
uncheck M1l

Bothl
[Both]
[Both)

[Enabied)

[Enab led)

18. Once all desired drives are selected, use the arrow keys to highlight “Apply Changes” and press

Aclvanceq

Help Meussage

Submits the changes made 1o
the entire form,

19. Press Enter again to confirm.

Aavanced

i successfully

The ocperation has Deen performed

MHelp Message




20. The “Create Virtual Drive” menu should appear again. From this menu, users can make
additional changes to advanced settings (such as policies and initialization). It is recommended
that users select “Default Initialization” and choose either the “Full” or “Fast” option to ensure

the array is initialized.

Aavanced

Creste Virtuyasl

Orilve Help Message

» Save Conf iguratlon Allows You to chooss virtuasl

Select RAID Level [RATD1) drive initialization aption
Secure Virtual Drive (Disabled) The posibile optlions aret
Protect Virtual Orive (D isatled) NG -- Don't Initislize the
Select Drives From [Unconf lgured Capacity) virtusl drive

> Select Orlves

Fast -- Initializes the 1irst

100 MB on the virtual drive.

CONF IGURE VIRTUAL DRIVE PARAMETE Full Initisiizes the entir
Virtual Drive Name Default Initialization virtual drive

Virtual Orive Size NO

Virtual Orive Size Unit Fast
Strip Size Full
Read Policy
Write PFollicy

1/0 Pallcy [Direct]
Rccess Pollicy [Read/ Hrite]
Orive Cache

[Unchanged)
Disable Bsckground Initislization [NOT

Emilation Type [(Detault)
Save Confliguration

21. Once all changes have been finalized, choose “Save Configuration” and press Enter.

Create Virtual Orive Help Mpssage

> Save Conf lguration Submits the changes made to

Select RALID Level (RATD1) the entire form and creates »
Secure Virtual Orlve (0l sab led) virtusl delve with the
PFrotect Virtusl Drive [Dl=abled) specified paranwters

Select DOrives From funcanf lgured Capac ity

» Salect Orives

CONF IGURE VIRTUAL DRIVE PARAME TERS:
Virtyal D lve Name

Virtual Drive Size 3.638

Virtual Orjlve Size uUnit [Y8)

Strelp Size (64 kD)

fead Pollecy [NO Resd Aheasd]
Write Follcy [N lte Throughl
170 Folicy [Direct]

Access Policy [Read/Nrite)
Orive Cache [unchanged]
Disable Background Inltisllzation [No)

Default Initis)lizatlon [Full)

Emulstion T [Default)




22. On the next screen, change the “Confirmed” setting to enabled, and press Enter.

Success Help Message

Creating Virtual Orilves will
Cause the data on the assoclisted
Drives to be permanent ly deleted.
Are YOU SUre You want to continus
with this operation?

TES Conftirm
» NOo | Disabled

| Enabled

23. Highlight “Yes” and press Enter.

Advancen

aUucCceus

Help Message

Creating Virtual Drives will
cause the data on the assoclated
Orives 10 be permanent ly deleted
Are You sure Yyou want to continue
with thi=s oparat fon?

conf iem [Enab led)

* No




24. At the Success menu, press Enter.

Success Help Message

The operation has been pecformed
successfully.

25. Press ESC to return to the Create Virtual Drive menu.

reate virtual oelve Help Message

Virtusl Drive crestion wuss
successtul All fres confiliguranle
space has been used.

26. Press ESC again to return to the Configuration Utility main menu. Note that users can check the
status of the array by choosing the Virtual Drive Management Option to view information on the
array.



UEFI BIOS Method (HIl Interface) — Setting up single drives in JBOD mode

Use this method to create a basic single drive using the Avago MegaRAID SAS/SATA FLEX RAID Adapter
or Avago 9364-8i adapter with the system BIOS set to UEFI mode.

***Note: in order for the OS to recognize drive(s) attached to the Avago controller, the drive(s) must be
configured as a RAID array or JBOD mode. Single drive RAID O arrays are acceptable.

1. Install the desired drives and Avago controller into the system (see “P500-P700-P900 RAID
Hardware Configuration” document for installation instructions).

2. After ensuring system BIOS is in UEFI mode, boot the system and enter the BIOS setup menu by
pressing the F1 key during system boot.

3. Using the arrow keys, select the “Advanced” tab

4. Using the arrow keys, highlight the selection for “Avago MegaRAID Configuration Utility”, and

press Enter.

Advanceo

»

Hard Disk Fro-délsy [Dilsabled) Help Mestage

Mard Orive Backplone LEDS [Enab led) —
Lock FADS [Oisabled] Manage RAID Controller

conf lgurat lons.
FCM CRID [Enab led]

v

ACFI Settings
Olasgnost Ics
Serlal Port Console Redirectlon

yv

PLEI Subzuystem Settings

MHEA Conf igurat ion

CPU Cont lguration

Hemory Conf lgurat lon

Common RefCode Conf iguration
II0 Conf iguratlion

Intel TXT (LT-8X) Configursatlon
ANT Conf igurat lon

ISCS1 Conf lgurst fon

AL NI TR A

IntellR) Ethernet Connactlon (2) I218-LM - 44:35:C4:51:28:42 H
Intel(R) 1210 Gigabit Network Connection
44:39:Ca151:28:a0

Yy




5. Select “Main Menu” and press Enter.

AVRG0 MegaRALD

» Main wenu

» Help

FROPERTIES
Status

Backp lane

s8y

Enc losure

Dr lves

Drive Grouns
Virtun) Orjives
» View Server Pra

ACTIONS

» Cant lgures

> Set Factory Det
> Update Filrmuore
Sllence Alarm

Progress

6. Select “Configuration Management”

Advanced

ThinkStatlon FLEX RAID

Ut ility E3.14

file

auits

BACEGROUND OFERATIONS
Virtusl Drive Operations Iin

o9

Adapter>

o1~

(Goptimal]
b

{No)
)

None

Conf jgurat lon

Help Messoge
Shows meny optlons such as
Conf Llgurat lon Management ,
controllier Management, Virtus
Orive Management, Drive
Management and Hardwsre
Component s,

and press Enter.

Main Menu

Controller Management
irtual Orive Management

Drive Management

Harduare Components

Help Messoage

Displays conf iguration
cptions. Some Opt lons appear
only If the controller
supports them, Optlons are:
Create Profile Based Virtual
Drive, Create Virtusl Drive,
Create CacheCade Virtual
Drive, Make JBOD, Moke
Unconf igured Good, Clear
conf iguration, Manage Foreign
Configuration, View Drive
Group Properties and View
Global Hot Spare Drives,




7. Select “Make JBOD”.

***Note: If drives are already in “JBOD” mode, the “Make JBOD” option will not be listed here.

Advanced

Cont igurat lon Management

Help Message

® Treate Profile Based Virtusl Orive
> Mahe JBOD
* Clear Configuration

Creates o virtusl delive by
selecting the RALID level,
drives, and virtual drive
paramgtenrs.

***Note: If “Make JBOD” option is grayed out and not selectable, download the Avago

MegaRAID utility from the Avago website (www.avagotech.com). Run the following dos

command to enable JBOD mode: megacli —adpsetprop —enablejbod -1 —a0

8. Using the arrow keys, highlight each drive to convert to JBOD mode, press Enter and change the

setting to enabled. Repeat this process for each drive to be added to be converted to JBOD.

Note: For Windows 7 and Windows 8 retail installations, users will have to manually provide the Avago

driver in order for Windows to see any drives/arrays attached to the Avago controller.

More detailed information on the Avago controllers and the MegaRAID configuration utility can be

found at the following location (Chapter 5 covers the HIl configuration menus).

http://www.avagotech.com/support/download-search



http://www.avagotech.com/
http://www.avagotech.com/support/download-search

Description of Commonly Used Storage Hardware in P-Series
ThinkStations

Blind Connect Assembly (BCA)
BCA-P : Blind Connect Assembly consisting of two 8639-SFF ports (supporting PCle, SAS, or SATA drives)

and two 8482-SFF ports (supporting SAS or SATA drives). The assembly also consists of the following
cable connections:

e One 4-pin power connector that connect to the motherboard

e Two mini-SAS HD connectors that connect to the Multi-lO FLEX adapter (for PCle
connections) labeled “P1” and “P2”

e One mini-SAS HD connector that connect to either the onboard controller or Avago
controller labeled “S/X”

e LED lights light up next to each port to show which ports on the BCA are available
when either the Avago or Intel onboard controller is used.

e The Avago controller supports all the given ports on the BCA.

e The onboard Intel controller supports only two of the given ports on the BCA.

mire-SAS HD connecior "P1° and “P2"

8482-SFF port
AR Ty

4-pin power connector



BCA-S : Blind Connect Assembly consisting of four 8482-SFF (U.2) ports (supporting SAS or SATA drives).
The assembly also contains the following cable connections:

e One 4-pin power connector that connect to the motherboard

e One mini-SAS HD connector that connect to either the onboard controller or Avago
controller labeled “S/X”

e LED lights light up next to each port to show which ports on the BCA are available when
either the Avago or Intel onboard controller is used.

e The Avago controller supports all the given ports on the BCA.

e The onboard Intel controller supports only two of the given ports on the BCA.

4-pin power connector

T 8482-SFF port
B482-SFF port

8482-SFF port

J—

mini-SAS HD connector “S/X"

Connector Type Drives Supported
SATA

SAS (only with Avago controller)

8639-SFF (U.2) PCle port SSD

2.5” PCle SSDs

SATA

8482-SFF port SAS (only with Avago controller)

SSD




FLEX Tray

Blind Connect FLEX Tray : Tool-less tray that can hold up to two drives and
utilizes a “pull-bar” style handle to connect drive(s) to the BCA

Manual Connect FLEX Tray : Tool-less tray that can hold up to two drives.
These trays utilize hinged pulls that open and allow for cable access and
manual cable connections.

FLEX Connector

Specialized connector used to support FLEX Adapters. These connectors cannot support traditional PCle
devices.




Routed to CPU 2. Only




FLEX Adapters

Specialized adapter cards used to support a variety of different functions

Multi 10 FLEX Adapter: FLEX adapter primarily used to support 2.5” PCle SSD drives via
BCA-P. Also consists of a SATA (AHCI) port and USB2.0 port for additional connectivity.

PCla slot
 Flex connsctor | |

M.2 SSD FLEX Adapter: FLEX adapter used to support M.2 PCle drives and/or M.2 SATA
drives.

PGl slot
 Flgx connector

em [

LSI SAS/SATA RAID FLEX Adapter (IOC): FLEX adapter consisting of an LSI SAS/SATA RAID
controller to support drives via BCA.




Avago 9364-8i 8-port SATA/SAS ROC Adapter (Protected Mode) w/ 1GB Flash Memory
Module+SuperCap

PCle based RAID-on-Card (ROC) adapter used to support SATA and SAS drives via BCA.

|00 00K AT T
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HDD LED cable S e

=

* The Supercap cable plugs directly into the 1G W/Figsh Memory Module attached to the LSI adapter.

** The HDD LED cable plugs directly into the 2-pin yellow header on the motherboard.




Avago 9364-8i 8-port SATA/SAS ROC Adapter (Base Mode) w/ 1GB DDR Memory Module

PCle based RAID-on-Card (ROC) adapter used to support SATA and SAS drives via BCA.

* The HDD LED cable plugs directly into the 2-pin yellow header on the motherboard.




Blind Connect to SATA cable

Blind Connect to SATA cable used to support SATA drives on Intel Onboard Controller via BCA-S for
P500/P700.

I g

Avago to HDD manual tray cable

Avago to HDD manual tray cable used to support SATA and SAS drives using Avago controller without
BCA's.



Manual HDD Connect Cables

Manual HDD connect cables are used to support SATA drives using Intel onboard SATA controller.

SATA data cable SATA power cable






