Creating RAID arrays in the EFI shell

Supported configurations

When booting to a GPT RAID partition it is necessary to first create the RAID array. The boot array, in addition to data volumes, can
be created using tools in the EFI shell prior to booting from the install media.

e GPT iscurrently supported by Win7-64 only
e  Storage controllers must be configured to use the EFI driver.
e Controllers:

o Z420/Z620: Intel C602 AHCI and SCU controllers
e 7820: Intel C602 AHCI and SCU controllers, LS| 2308 controller.

Enabling the EFI Drivers

Use the following procedure to enable the EFI driver pre-OS for the different storage controllers.
Note: Theseinstructions are for v02.07 BIOS. In earlier BIOS versions, the controller settings might be listed separately.

1. Press <F10> to enter the BIOS setup menu.
2. Onthe Main menu of the BIOS-based configuration utility, navigate to the Advanced menu item using the arrow keys.

3. Navigate to the sub menu item Device Options using the arrow keys and press Enter to access the Device Options menu
screen.

4. On the Device Options screen, navigate to the Mass Storage Option ROMS item using the arrow keys.
5. Usetheright or left arrow keysto change the selection from Legacy to EFI.

6. Press <F10> twiceto go back to the File menu and make sure Save Changes and Exit is highlighted.

7. Press Enter to bring up the Save Changes and Exit confirmation. Make sure Yes is selected and press Enter. The
system will reboot.

/a7

View our 2820
inventory here
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https://pcserverandparts.com/workstations/hp-workstations/hp-z820-workstation/

Creating a bootable UEFI USB key

A BSD licensed x64 UEFI shell can be downloaded from the Intel Tianocore EDK 2 project on Sourceforge.net.
https:.//edk2.svn.sourceforge.net/svnroot/edk2/trunk/edk2/Edk Shel | BinPkg/Ful | Shel |/ X64/Shell_Full.€fi

1. Create the following path in the root of the USB key:
\EFI\boot

2. Place the downloaded .efi shell filein the \EFI\boot folder named as:
bootx64.fi

3. Copy thefollowing files to the root folder of the USB key:
RCfgSata.efi (For Intel AHCI controller)
RCfgScu.€fi (For Intel SCU controller)
sas2ircu.efi (For LSl SAS controller)

These configuration tools are part of the driver package for the Storage Controllers that can be downloaded from hp.com.

Booting to the UEFI Shell
1. Plug the bootable USB key into a USB port on the Workstation.

2. Power on the PC and press <F9> after the first messages appear. A message should appear at the bottom of the screen similar
to Entering Boot Menu.... (You might not see this message if you have full OROM screens enabled.)

3. After some system messages you will be presented with a Boot Menu where you can use the arrow keys to select your boot
device. Use the up and down arrows to select your USB key from the devices under UEFI Boot Sources and press Enter.

4. You should now have a Shell> prompt.
5. Helpful commands:

a. Help-displaysalist of standard shell commands. (Use Page Up and Page Down to view all of the commands.)
b. |'s —Displaysalist of filesand subdirectoriesin adirectory. For example:

e |l s fsO: (showstheDirectory of: fs0:\ which includes the EFI directory.

el s fsl: (showsthecontentsof theroot directory where you saved the configuration tools.

Creating RAID arrays on the Intel C602 AHCI and SCU controllers

Use the following procedure to create data RAID arrays or boot RAID arrays prior to OSinstall.
Note: RAID arrays cannot span different controllers.

1. Using aUSB key, boot to the EFI shell.

2. Execute either RCfgSata.efi (AHCI) or RCfgScu.efi (SCU) depending on which controller you are targeting for the RAID
array.

3. Creating RAID arraysin EFl mode is amanua command line operation. Below are examples of using the command line
configuration utilitiesto create basic arrays. The processis similar for SCU and AHCI controllers.
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Example 1 —To display alist of available commands for the configuration utility use:
Shel | > rcfgsata
Or
Shel | > rcfgsata /?
Example2 —To display alist of available commands for RCfgScu.€fi:
Shel | > rcfgscu
Resultsin:
Intel (R} UEFI RAID Wility for SCU - v3.6.0.1006

RCfgScu.efi [/?] [/Y] [/Q [/C.vol _nanme] [/SS:strip_size] [/L:raid |evel]
[/S:vol _size] [/DS:disk_id] [/Dvol_nanme] [/X [/1] [/P] [/ [/ST] [/SP] [/V]

/? Displays Help Screen. Oher options ignored.
/'Y Suppress any user input. Used with options /C, /D, & /X
/Q Quiet nmode / No output. Should not be used with status conmands.

COMVANDS - Only one at a tine.
/C Create a volune with the specified nane.
/'S, IDS, ISS, & /L can be specified along with /C
/' SS Specify strip size in KB. Only valid with /C.
/L Specify RAID Level (0, 1, 10, or 5). Only valid with /C.
/'S Specify volune size in GB or percentage if a '% is appended.
Per cent age nust be between 1-100. Only valid with /C
/DS Selects the disks to be used in the creation of volune.
Li st should be delinited by spaces.
/D Delete Volunme with specified nane.
/X Renpbve all nmetadata fromall disks. Use with /DS to del ete
net adata from sel ected di sks.
/1 Display All Drive/Volune/ Array Information. /P can be specified.
/ P Pause display between sections. Only valid with /1 or /ST.
/U Do not delete the partition table. Only valid with /C on RAID 1
vol umes.
/ ST Di splay Vol une/ RAI DY Di sk Status.
/ SP Marks the selected drive(s) as spare(s). Use with /DS
/'V Display version information

Shel | >
Example 3—-To display alist of driveson thetargeted controller use:
Shel | > rcfgscu /1
Resultsin:
- - CONTROLLER | NFORVATI ON- -
Controller Nane: SCU
Physi cal Disks Controlled by RAID on this controller:
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Disk 1/ 2
Drive: WDC WD2500AAKX- 603CA0
Seri al No: WDO- WCAYUB520661
Tot al Bl ks: 0x000000001D1C5970
Devi cel d: 0xO (Non- RAI D Di sk)
CfgStatus: (0) Ok
CheckBox: 0x0
St at e: (0x450) Array: OXFFFFFFFF
DETECTED_DI SK
PASSTHRU_DI SK
DI SK_SMART _EVENT _SUPPORTED
Disk 2/ 2
Drive: WDC WD2500AAKX- 603CA0
Seri al No: WD- WCAYUB002779
Tot al Bl ks: 0x000000001D1C5970
Devi cel d: 0x1 (Non- RAI D Di sk)
CfgStatus: (0) Ok
CheckBox: 0x0
St at e: (0x450) Array: OXFFFFFFFF
DETECTED DI SK
PASSTHRU_DI SK
DI SK_SMART _EVENT _SUPPORTED
Total Physical Disks on SCU controller: 2
Total M ssing Disks on SCU controller: O

RAI D Vol unes
Total Volunes =0
RAI D Arrays

Total Arrays = 0
Shel | >

Note the “Deviceld:” for each drive that you want to include in the array. These
are HEX val ues.

Example4 —To createa RAID 1 array on the SCU use:
Shel | > rcfgscu /C MWRAIDL /L 1 /DS 0x0 0Ox1

Wher e:
e The nanme of the array is “M/RAIDL"
e The RAID Level chosen is “1” for Mrrored
e The disks selected are “0x0” and “0x1” which cane fromthe “Deviceld:” |ines
fromthe “rcfgscu /1" conmand of Example3 above.

This is a mininal command resulting in defaults being used for nobst paraneters.

You shoul d use this conmand unl ess you are an expert and wi sh to specify additional
configuration paraneters.

Resultsin:

Creating Vol une...
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Vol une Nanme: " My/RAID1"

RAI D Level: 1

Si ze: 226548 MB

Strip Size: 64KB

Ports Selected: Disk(lD:0x0) Disk(lD:0x1)

WARNI NG All data on the selected disks will be |ost.
Are you sure you want to create this volunme?(y/n)

(User pressesy then sees)

Creating Volume....Successfully created vol une

You MUST restart your systemfor your changes to take effect.
Any drives you have created or changed nust be formatted
AFTER you restart.

Shel | >
Creating RAID arrays on the embedded LSI 2308 controller
Use the following procedure to create data RAID arrays or boot RAID arrays prior to OSinstall.

1. Using aUSB key, boot to the EFI shell.

2. Execute sas2ircu.€fi.

3. Creating RAID arraysisin EFl modeis amanual command line operation. Following are examples of using the command

line configuration utilities to create basic arrays.

Example 1 -Todisplay alist of available commands for sas2ir cu.€fi:
Shel | > sas2ircu
Resultsin:

LSI Corporation SAS2 IR Configuration Utility.
Versi on 14.00.00. 00 (2012.07.04)
Copyright (c) 2009-2012 LSI Corporation. Al rights reserved.

SAS2| RCU: Di sconnecting the EFl Driver.
SAS2I RCU: No conmand speci fied.
sas2ircu <controller #> <command> <paraneters> ..
where <controller #> is:
Nunmber between O and 255
where <command> is:

DI SPLAY - display controller, volume and physical device info
LI ST - Lists all available LSI adapters
(does not need ctlr #>
CREATE - create an IR vol une
DELETE - Delete entire RAID configuration on the sel ected
controller

DELETEVOLUVE - Delete a specific RAID Vol urme on the sel ected
controller

HOTSPARE - nmke drive a hot spare

STATUS - display current volune status info
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CONSTCHK - Start Consistency Check operation on the specified IR

Vol umre
ACTIVATE - Activate an Inactive IR vol ume
LOCATE - Locate a disk drive on an encl osure
LOE R - Upload or Cear IR Log data
BOOTI R - Select an IR Boot Volunme as prinmary boot device
BOOTENCL - Sel ect an Enclosure/Bay as primary boot device
HELP - Display help information

wher e <paraneters> are:
Conmand specific values; enter "sas2ircu <controller #> <comrand>"
to get conmand specific help

SAS2I RCU: Reconnecting the EFl Driver. Please wait...

Shel | >

Example 2 —LIST the adaptersto get the adapter number that will be used in other commands:
Shel | > sas2ircu list
Resultsin:

LSl Corporation SAS2 IR Configuration Utility.
Versi on 14.00.00.00 (2012.07.04)
Copyright (c) 2009-2012 LSI Corporation. Al rights reserved.

SAS2| RCU: Di sconnecting the EFl Driver.

Adapt er Vendor Device SubSys SubSys
| ndex Type I D I D Pci Address Ven ID Dev ID
0 SAS2308_1 1000h 86h 00h: 02h: 00h: 00h 103Ch 158Bh

SAS2I RCU: Utility Conpl eted Successfully.
SAS2| RCU: Reconnecting the EFI Driver. Please wait...

Shel | >
Example 3—DISPLAY physical deviceinformation that will be used to createthe arrays:
Shel | > sas2ircu 0 display
Where the controller # “0” is the Index resulting fromthe LI ST conmand.
Resultsin:

LSl Corporation SAS2 IR Configuration Utility.
Versi on 14.00.00.00 (2012.07.04)
Copyright (c) 2009-2012 LSI Corporation. Al rights reserved.

SAS2| RCU: Di sconnecting the EFI Driver.
Read configuration has been initiated for controller 0O

711747-001



Controller information

Controller type . SAS2308_1
Bl OS versi on : 7.23.02.00
Fi rmnvar e ver si on : 12.00. 02.00
Channel description : 1 Serial Attached SCSI
Initiator ID 0

Maxi mum physi cal devi ces . 255
Concurrent commands supported . 3072

Sl ot 1

Segnment 0

Bus 2

Devi ce . 0

Functi on 0

RAI D Support . Yes

Physi cal device information

Initiator at | D #0

Device is a Hard disk
Encl osure #
Slot #
SAS Addr ess
State
Size (in MB)/(in sectors)
Manuf act ur er
Model Nunber
Fi rmnar e Revi si on
Serial No
QU D
Pr ot ocol
Drive Type

Device is a Hard disk
Encl osure #
Slot #
SAS Addr ess
State
Size (in MB)/(in sectors)
Manuf act ur er
Model Nunber
Fi rmnar e Revi sion
Serial No
GUI D
Pr ot ocol
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0

4433221- 1- 0000- 0000
Ready ( RDY)
715404/ 1465149167
ATA

WDC WD7500AALX- 6
1H18
WDWCATR3740757
50014EE2AFBB4C36
SATA

SATA HDD

1

1

5000CCA- 0- 1215- EF49
Ready ( RDY)
572325/ 1172123567
HI TACHI
HUC106060CSS600
HPHO

PPGD1YVB
5000CCA01215EF48
SAS



Drive Type

Device is a Hard disk

Encl osure #

Slot #

SAS Addr ess

State

Size (in MB)/(in sectors)
Manuf act ur er

SAS_HDD

1

2

5000CCA- 0- 12BE- DF1D
Ready ( RDY)

572325/ 1172123567

HI TACHI

Model Nunber HUC106060CSS600
Fi rmnar e Revi sion HPHO
Serial No PPKBZ4PB
GUI D . 5000CCA012BEDF1C
Pr ot ocol . SAS
Drive Type : SAS_HDD
Encl osure i nfornati on
Encl osur e# 1
Logical ID . 50014380: 16A6D82B
Nunsl ot s . 8
Start Sl ot 0

SAS2I RCU: Conmand DI SPLAY Conpl et ed Successful ly.
SAS2I RCU: Uility Conpl eted Successfully.

SAS2|I RCU: Reconnecting the EFl Driver. Please wait...

Shel | >
Example 4 — Create a RAID 0 with two drives:

The format of the CREATE command is
sas2ircu <controller #> create <volume type> <size> <Encl:Bay> [V olume Name] [noprompt]
where <controller #> is:
A controller number between 0 and 255.
where <volume type> is:
The type of the volume to create and is either RAID1 (or)
RAID1E (or) RAIDO (or) RAID10.
where <size> is:
The size of the RAID volume in Mbytes or 'MAX' for the maximum size available.
where <Encl:Bay> is:
A list of Encl:Bay pairsidentifying the disk drives you
wish to include in the volume being created. If the volumetypeis
'RAID1, thefirst drive will be selected as the primary and the
second as the secondary drive.
For atype 'RAID1' volume exactly 2 disks must be specified.
For atype 'RAID1E' volume min of 3 disks must be specified.
For atype 'RAIDO" volume min of 2 disks must be specified.
For atype 'RAID10' volume min of 4 disks must be specified.
where [Volume Name] is an optional argument that can be used
to identify a VVolume with a user specified Alpha-numeric string
where noprompt is an optional argument that eliminates
warnings and prompts

711747-001



Shel | > sas2ircu O create RAIDO MAX 1:1 1:2 MyRAI DO
Resultsin:

LSI Corporation SAS2 IR Configuration Utility.
Version 14.00.00. 00 (2012.07.04)
Copyright (c) 2009-2012 LSI Corporation. Al rights reserved.

SAS2| RCU: Di sconnecting the EFl Driver.
You are about to create an IR vol une.

WARNI NG Proceeding with this operation nmay cause data | oss or data
corruption. Are you sure you want to proceed (YES/ NO) ? YES

WARNI NG This is your |ast chance to abort this operation. Do you w sh
to abort (YES/ NO NO

Pl ease wait, nmay take up to a mnute...

SAS2l RCU: Vol une created successful ly.

SAS2|I RCU: Conmand CREATE Conpl et ed Successfully.

SAS2I RCU: Uility Conpl eted Successfully.

SAS2| RCU: Reconnecting the EFI Driver. Please wait...

Shel | >

Example 5 — Check your newly created array using the DISPLAY command:

Shel | > sas2ircu 0 display

Note that the IR Volume I nformation section will now be populated and the state of the drives used in the array should change
from Ready (RDY) to Optimal (OPT).

Resultsin:

LSl Corporation SAS2 IR Configuration Utility.
Versi on 14.00.00.00 (2012.07.04)
Copyright (c) 2009-2012 LSI Corporation. Al rights reserved.

SAS2| RCU: Di sconnecting the EFlI Driver.
Read configuration has been initiated for controller 0O

Controller information

Control ler type . SAS2308_ 1

BI OS version . 7.23.02.00

Fi rmnvar e ver si on : 12.00.02.00

Channel description . 1 Serial Attached SCSI
Initiator ID 0

Maxi mum physi cal devi ces : 255

Concurrent conmmands supported . 3072

Sl ot 1

Segnent 0
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Bus

Devi ce
Functi on

RAI D Support

IR volurne 1
Vol une I D
Vol une Nane
Status of vol une
Vol une wwi d
RAI D | evel
Size (in MB)
Physi cal hard di sks
PHY[ O] Encl osure#/ Sl ot #
PHY[ 1] Encl osure#/ Sl ot #

Physi cal device information

Initiator at | D #0

Device is a Hard disk
Encl osure #
Slot #
SAS Addr ess
State
Size (in MB)/(in sectors)
Manuf act ur er
Model Nunber
Fi rmnar e Revi sion
Serial No
QU D
Pr ot ocol
Drive Type

Device is a Hard disk
Encl osure #
Slot #
SAS Addr ess
State
Size (in MB)/(in sectors)
Manuf act ur er
Model Nunber
Fi rmnar e Revi sion
Serial No
QU D
Pr ot ocol
Drive Type
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323
MyRAI DO

Ckay (CXY)
OAB1E3FAE1B36644
RAI DO

1142500

4294967297: 1
4294967297: 2

0

4433221- 1- 0000- 0000
Ready ( RDY)
715404/ 1465149167
ATA

WDC WD7500AALX- 6
1H18
WDWCATR3740757
50014EE2AFBB4C36
SATA

SATA_HDD

1

1
5000CCA- 0- 1215- EF49
Optimal (OPT)
572325/ 1172123567
HI TACHI
HUC106060CSS600
HPHO

PPGD1YVB
5000CCA01215EF48
SAS

SAS_HDD
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Device is a Hard di sk

Encl osure # 1

Slot # D2

SAS Addr ess . 5000CCA- 0- 12BE- DF1D
State ;. Optimal (OPT)
Size (in MB)/(in sectors) . 572325/ 1172123567
Manuf act ur er . H TACHI

Model Nunber : HUC106060CSS600
Fi rmnar e Revi sion . HPHO

Serial No . PPKBZ4PB

QU D . 5000CCA012BEDF1C
Pr ot ocol . SAS

Drive Type : SAS _HDD

Encl osur e# 1
Logical ID : 50014380: 16A6D82B
Nunsl ot s . 8
Start Sl ot 0

SAS2|I RCU: Conmand DI SPLAY Conpl et ed Successful ly.
SAS2I RCU: Uility Conpl eted Successfully.

SAS2| RCU: Reconnecting the EFI Driver. Please wait...
Shel | >

4. Reboot the system to use the newly created RAID arrays.
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