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1.1

1.2

1.3

Introduction

This chapter provides introduction to this document along with the scope and Glossary of terms.

Overview

This document helps with configuring RAID volumes on SATA, SAS, and NVMe drives using Intel Virtual RAID on CPU
(Intel VROC) and Broadcom MegaRAID SAS 9540-8i and 9660-16i RAID controllers. Intel VROC supports only SATA and
NVMe drives. MegaRAID SAS 9540-8i/9660-16i support SAS, SATA and NVMe drives.

This document only gives a high-level overview to manage RAID configurations. To get detailed explanationof RAID
related terms, and technologies refer to the documentation and specifications of the corresponding
controller/technology/protocol.

Scope

This document provides examples for RAID configurations using the Precision 5860 Tower platform. In this platform,
Intel VROC, MegaRAID SAS 9540-8i and MegaRAID SAS 9660-16i are the supported controllers. So only these
controllers are used to explain RAID configurations.

In some of the screenshots, a firmware version may be listed. The versions are to be treated as examplesonly. Actual
firmware version on your installation may be slightly different than what is presented in this document.

NVMe related sections are new to the current platforms and did not present in previous generations. As a newtechnology,
NVMe related sections are subject to change as the technology evolves.

Glossary of Terms

Table 1 Definition of terms found throughout this document
|

Acronym/Terminology Remarks

SAS Serial attached SCSI. More info: http://www.t10.org/

SATA Serial ATA. ATA stands for AT attachment. More info: http://www.sata-io.org/
PCle PCl Express. More info: https://pcisig.com/specifications/pciexpress/

NVMe NVM Express. NVM stands for Non-Volatile Memory. http://nvmexpress.org/
Intel VMD Intel Volume Management Device (Intel VMD)

Intel VROC Intel Virtual RAID on CPU (Intel VROC)

PCle HSBP PCle High speed Backplanes — required to connect NVMe drives

HDD Hard Disk Drive
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http://www.t10.org/
http://www.sata-io.org/
http://nvmexpress.org/

SSD Solid State Drive

JBOD Just a Bunch of Disks. Mode that uses raw drives without any RAIDconfiguration.
RAID Redundant Array of Independent Disks

RAID Array Set of drives grouped together to form a Drive Group which is also known asArray.
RAID Volume You may create more than one RAID volume from the same Drive Group. Volume is

same as array if the Volume is made of whole drive group/array.

Physical disk Represent the actual hardware, which could be a SSD, or an HDD.
Virtual Disk/ Logical Each RAID volume is a Virtual Disk, as it represents a Storage disk similar to aPhysical
disk disk, but in a logical manner. Logical Disk may be contained in one physical disk, or it

may span more than one disks based on the type of volume.

UEFI Driver, UEFI UEFI stands for Universal Extensible Firmware Interface. It is the extension of EFl and It
OROM is replacing the Legacy OROM and it is superior in terms of scalabilityand features.
More info: http://www.uefi.org/

Related Links

e Intel Virtual RAID on CPU (Intel VROC) Supported Configurations
https://www.intel.com/content/www/us/en/support/articles/000030310/memory-and-

storage/datacenter-storage-solutions.html

e Intel Virtual RAID on CPU (Intel VROC) Upgrade Key Installation Guide:
https://www.intel.com/content/dam/support/us/en/documents/memory-and-storage/ssd-
software/Intel VROC Upgrade Key Install Guide.pdf

e Intel VROC for Windows User Guide:
https://www.intel.com/content/dam/support/us/en/documents/memory-and-storage/ssd-
software/Intel VROC VMD Supported Configs 8 0.pdf

e Intel VROC for Linux Software User Guide:
https://www.intel.com/content/dam/support/us/en/documents/memory-and-storage/ssd-
software/Linux VROC 6-0 User Guide.pdf

e 9540-8i: https://www.broadcom.com/products/storage/raid-controllers/megaraid-9540-8i

e 9660-16i: https://www.broadcom.com/products/storage/raid-controllers/megaraid-9660-16i
e 12Gb/s MegaRAID Tri-Mode Software User Guide: https://docs.broadcom.com/docs/MR-TM-SW-UG
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2.1

RAID Introduction

There are four RAID types supported in Precision 5860 Tower workstation: RAIDO, RAID1, RAID5, and RAID10. Other
RAID types are available on the MegaRAID SAS controllers, but they have not been validated on these platforms.

Note: Broadcom RAID 9540-8i and 9660-16i controllers support JBOD (Just a Bunch of Disks) mode as well. Though
JBOD mode should work fine on Precision 5860 Tower workstation, JBOD mode is not officially supported on these
platforms. Single drive RAIDO is recommended for customers who need JBOD mode. Single drive RAIDO provides
almost same performance as JBOD,

RAID 0 — Data striping across drives for faster read/write
performance

e Two or more drives of same size are required for RAIDO.

e Single drive RAIDO volumes are also allowed on the MegaRAID SAS controllers. Single Drive RAIDO is almost
equivalent to using raw drives in JBOD mode, in addition it provides cache benefits while using the9660-16i
controller which has 4 GB of cache memory.

e  On multiple drive RAIDO volumes, Read/write operations are shared concurrently across multiple plattersand
heads and so it provides better performance.

e Total volume capacity as seen by the Operating system is equal to the sum of the individual drive
capacities. e.g., if you use 4 drives of 1 TB size, youget4x 1.0 TB=4.0 TB

e Advantages — Higher space utilization compared to other volumes. Performance multiples as the numberof
drives increase.

e Disadvantage — If any drive in the array fails, all data is lost. No redundancy.

o) ) =
=

L ol

Data unavailable
— or lost! —
if one disk drive
dies

S

four spindles
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2.2 RAID 1 — Data mirroring (100% redundancy) for data protection

e 100% duplication and instant failover.

e Requires two drives. Same capacity is expected. When two different capacity drives are used, Volume size will
be same as that of the smaller drives capacity. e.g., if you use two 2 TB drives, you get 2.0 TB of RAID1 volume.

e Advantage — With proper load balancing, read performance can be twice that of a single drive. Write
performance is almost same as single drive. Suitable for OS volumes.

e Disadvantage — Cost

T > Data unavailable

— or lost! —
if disk drive dies

one 2TB physical disk %

Data still
available if one
disk drive dies

&

one 2TB logical disk
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2.3 RAID 5 — Striping (performance) and data protection via parity

e Requires at least three drives

e Datais available even if one of the drives present in the volume fails, however the failed drive must be
replaced, and the volume must be rebuilt to for the data to be accessible.

e Total capacity = N-1, e.g. When you use 3 drives of 1.0 TB size, you get a 2.0 TB RAID5 volume

e Disadvantage - rebuilding a large RAID5 volume can take a long time

Three (1TB) physical disks
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2.4

RAID 10— A “stripe of mirrors”

e Combines RAIDO and RAID1. Requires minimum 4 drives. Only even number of drives can be used. Oddnumber of

drives are not possible.

e  Total capacity = half the sum of individual drives capacity, e.g. When you use 4 drives of 1.0 TB, you get a RAID10

Volume of 2.0 TB.

e Advantage: Higher performance (as blocks are striped), Better redundancy (as blocks are mirrored)

e Disadvantage: Cost.

One 2TB physical disk

'
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One 2TB Logical disk

Data still
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one disk
drive dies
on each
mirror

&
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3.1

Platforms and Supported Controllers

The workstation used in this guide is the Precision 5860 Tower. The Precision 5860 Tower system supports processors
from the Intel Xeon Processor Scalable Family and ship with the W790 chipset. The below table provides details on the
different storage controllers and the platform support for each.

Table 2 Controllers supported in each platform
|

RAID Controller 5860 Tower

Intel VMD with Intel VROC pass- Yes (Integrated)

through

Intel VROC Standard (RAIDO 1 10) Optional SATA
SAS, SSD,

Intel VROC Premium (RAIDO 15 10) Optional SATA
SAS, SSD,

Broadcom MegaRAID SAS 9540-8i Optional SATA
SAS, SSD,

Broadcom MegaRAID SAS 9660-16i Optional SATA
SAS, SSD,

*Intel VROC requires optional VROC Key for NVMe RAID support

Intel VROC

NVMe drives can be directly connected to the CPU PCle slots using the Dell Ultra-Speed Quad or Dell Ultra- Speed Duo
add-in cards or installed into the front FlexBays with an optional PCle High-Speed Backplane (HSBP). Intel VMD is the
storage controller used by drives directly attached to the CPU. Intel VROC is thesoftware stack that manages drives
attached to Intel VMD. The integrated Intel VROC pass-through allowsfor NVMe SSDs to be installed onto CPU PCle
connections in JBOD mode only. The Intel VROC Standard upgrade allows drives connected to Intel VMD to be
configured into RAID 0, RAID1, or RAID10 arrays.

There are three Intel VMD controllers on the Precision 5860 Tower platform.
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3.2

3.3.1
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Table 3 Intel VMD Controller layout
|

Controller 5860 Tower
Onboard M.2 PCIEO, PCIE1
VMD Controller 1 NVME-0

VMD Controller 2 NVME-1

VMD Controller 3 Not applicable
VMD Controller 4 Not applicable

Boot is supported for RAID arrays attached to Intel VMD controllers this generation. RAID arrays can be spanned
across Intel VMD controllers, but boot is not supported on those arrays. It is not recommended tospan RAID arrays
across the Intel VMD controllers on different CPUs.

Broadcom MegaRAID SAS controllers

To install and use SAS drives and expand storage to the maximum number of drives, Broadcom MegaRAIDSAS
controllers are required. MegaRAID SAS 9540-8i and MegaRAID SAS 9660-16i have been validated with the platforms
and are offered as a factory install option.

MegaRAID SAS 9540-8i is an Integrated MegaRAID (iMR) controller with minimal resources compared to theMegaRAID
SAS 9660-16i which is a full MegaRAID RAID on Chip (ROC) controller. The table below compares the major features
between these two controllers.

Table 4 Broadcom MegaRAID controller basic feature list
Feature MegaRAID SAS 9540-8i MegaRAID SAS 9660-16i
Number of Phys 8 16
Max SAS/SATA drives supported 8 16
Max NVMe drives supported 2 (x4 NVMe) 4 (x4 NVMe)
HW ROC (RAID on Controller) No Yes
SuperCap — Cache Backup Not applicable Yes
Limitations in Legacy OROM mode Yes No
Performance and number of Low High
Outstanding 10s

Legacy BIOS Configuration Utility — No Support
Unlike the previous generation of Broadcom MegaRAID SAS controllers, Configuration utility (Ctrl-C) in Legacy BIOS
mode is not supported anymore. To install an OS in Legacy BIOS mode, you must switch to
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3.3.2

11

UEFI mode and use the UEFI-HII utility to create RAID volumes as shown in this document. Then, switch themode back
to Legacy BIOS mode to install OS. The RAID volumes created in UEFI Mode are persistent and are usable in Legacy BIOS
as well.

Note: Installing OS in UEFI mode, will partition the drive to GPT mode. If you switch the boot mode to
Legacy after installing the OS, your operating system will not be bootable. Because legacy BIOS expects the
OS to be installed on an MBR partition. Remember to use right partition corresponding to your boot mode.

Profiles and NVMe support

Broadcom RAID controllers support SAS, SATA and NVMe drives. However, at the time of this writing, SAS/SATA
and NVME cannot be supported simultaneously. The drive type support is set by the profilechosen for the card.
For example,

e  Profile ID#40 is the default and supports SAS/SATA only.
e  Profile ID#41 can support NVMe.

The Profiles cannot be switched dynamically. The system needs to be rebooted every time after the profile ischanged, for
the new profile to take effect.

Note: When you choose Profile ID 41 to support NVMe device, System cannot change back to Profile ID 40 again even if
system config change to SAS/ SATA drive.

Configuring RAID in a Dell workstation | 1.0 MLTeCh nO| OgieS
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Configuring RAID with Intel VROC

The Intel VROC is used to configure RAID volumes on NVMe drives connected to Onboard PCle slots. It isonly available
in UEFI boot mode. This feature needs a VROC key to be installed, and it is available when Intel VMD technology is
enabled in system BIOS setup.

Enabling Intel VMD Technology

To enter BIOS setup, we can either press F12 during POST and then select BIOS Setup or press F2 to go directly to the
BIOS settings. In the BIOS settings, then select the Storage menu. In the menu, click RAID On as shown below. Make
sure to apply the new setting before you exit the BIOS setup. After exit the BIOS setup menu, the system will

reboot and then we can continue to create the RAID volume.

@ BIOS Setup

Precision 7960 Tower

Storage
Overview
ook o Disabled ) AHCI/NVMe @ RAID On
Integrated Devices All integrated storage devices dewice is f ice it to
s are disabled. AHCI/NVMERode support RAID functions with
Dispk VMD Controller.

- When enabled, all NVMe and
ity SATA devices would be mapped
R under VMD controller. Windows
Security RST (Intel® Rapid Storage
Passwords Technology) driver or Linux

jate R kernel VMD driver must be
System Management loaded in order to boot the OS.
Keyboard
Pre-boot Behavior
Virtualization Support = AT
Performance
System Logs Port Enablement
Select onboard drives to enable:
This page allows you to select the onboard drives you would like to enable.
SATA-0
o on
|, SATA-1
& on
SATA-2
& on =
[ oapperauts || | [apeivichances | | Bl chanoes weremade

Creating a RAID Volume

Entering the one-time Boot Options menu: During system POST, press the F12 menu when the Dell logois loading. You

will see a progress bar appear if your keystroke was successful. You will now be presented with a menu similar to the
below.
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Entering the Device Configuration Utility: Using the I and |, arrow keys, navigate to Device Configuration, and press
the ENTER key on your keyboard. Depending upon the devices you have installed in the system, you may be presented
with different options than the below. You can use the left and right arrow keys to navigate to the different devices
you have installed in the system. Select the Intel Virtual RAID on CPU tab asshown below.

13 Configuring RAID in a Dell workstation | 1.0 MLTeCh nO|Og ieS



TPU EFI Device Manager

Devices List =
All Cpu Information |
Platform Driver Override sel
Tls Auth Configuration
Boot Options

Platform Configuration
System Information
Emulation Configuration
Intel (R) Management Engine BIOS Extension /
Intel (R) ME v16.10.0.1400

User Passuord Management

TC62 Configuration

Socket Configuration

Intel (R) URNC SATA Controller

Intel (R) Uirtual RAID on CPU

Tl=Move Highlight {Enter>=Select Entry Esc=Exit
opyright (c) 2006-2022, Intel Corporation

Navigation within the Device Configuration Utility: Once inside the Intel Virtual RAID on CPU the user cannavigate
around using the up (") and down (/) arrows on the keyboard. ESC can be used to exit the device and return to the

Boot Options Menu. ENTER is used to select the currently highlighted menu option. These options are also described at
the bottom right hand corner of the screen.

Creating a RAID Volume: Navigate to “All Intel VDM Controllers” and press the “ENTER” key. You will bepresented with
the below screen.
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Intel (R) Virtual RAID on CPU

Intel UMD Controllers

Ti=Move Highlight <Enter>=Select Entry Esc=Exit
opyright (c) 2006-2022, Intel Corporation

Then highlight the “Create RAID Volume” and press the “ENTER” key.

Intel UROC Managed UMD

SN: IUBEPHHSSBHBBIIQKBBH: 4?6.

Port 2:2. Slot 101, CPUG, UMD2 Bﬂra:iaa ,
» CA6-8D512-Q11 NUMe SSSTC 5126B Rl

SN:TWOSFHNS9DHOO11QKOOH, 476.94GB

Port 2:3. Slot 103, CPUO, urmz BDF 84:00.0

Ti=Move Highlight <Enter>=3Select Entry Esc=Exit
opyright (c) 2006-2022., Intel Corporation
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Name the RAID Volume: The first step is to provide a name for the RAID Array. This can be an alpha- numeric name
with no more than 16 characters. Once finished, press the down arrow to go to the next step.
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Choose a RAID Level: The next step is to choose the RAID level that you plan on configuring. Use the + and — keys on
the keyboard to select different options. Once the desired RAID level is chosen, press TAB togo to the next step.

Note: Depending on the number of drives attached to the system, the RAID options may be limited. RAIDO
requires a minimum of 2 drives. RAID1 is limited to 2 drives. RAIDS5 requires a minimum of 3 drives.
RAID10 requires a minimum of 4 drives.

Select Disks: The next step is to select the disks that will be used within this volume. Using the Up and Down arrow
keys, you can navigate to the different disks. Use the + and — keys to select (+) or deselect (--) adrive as a member
disk for the RAID volume.

Create RAID Uolune

RAID Level: h <RFf
Enable RAID Spanned over < D
UMD Controllers:

Select Disks:
CAG-8D512-Q11 NUMe SSSTC | <
51268
SN:TWOSFHNSIDHEO11QKOOH,
476.946B Port 2:1 CPUO
UMD2
CA6-8D512-Q11 NUMe SSSTC
5126B
SN:TWOSFHNSIDHEO11QKOOM,
476.946B Port 2:0 CPUO
UMD2

ti=Move Highlight <Enter>=Conplete Entry Esc=Exit Entry
opuright (c) 2006-2022, Intel Corporatio

Note: A small X will appear next to the drives that you have selected as shown above. Drives already a part
of an existing volume will not appear in this list. You will need to delete the existing volume if you plan to
use those drives within a new RAID volume.

Choose Strip Size and Capacity (Optional): Strip size can be adjusted depending on the usage scenario.This is entirely
up to the user on the strip size that might provide the most benefit to your usage model. Thecapacity section of this
menu is automatically populated with the maximum capacity available based on the combination of RAID Level
chosen, and the actual drive capacity. This can be adjusted if the user desires.

Create Volume: Once the above steps have been completed, press down key again to navigate to the“Create Volume”
option as below.
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Create RAID Uolume {

|

Select Entru Esc=Exit
opyright (c) 2006-2022, Intel Corporation
Press ENTER to select this option.

Completion: You will now be taken back to the home page. If your RAID volume was created successfully, you should
see the RAID volume appear in the list, and the drives included in the RAID volume are no longerpresent within the
Non-RAID Physical Disks list. Please see below, for a simple RAIDO built from two 512 GBNVME drives.

Intel (R) Uirtual RAID on CPU

4.3 Deleting a RAID Volume

Choosing the right RAID Volume: Enter the Device Configuration menu as shown in the Creating a RAID Volume step.
While in the Device Configuration menu, you can navigate using the Up and Down arrow keysto get to additional
information on the various RAID volumes. Once you have the RAID volume selected youwould like to delete, press

the Enter key on your keyboard.
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Intel (R) Uirtual RAID on CPU

Delete Volume: You will now be presented with the below screen. Use the P and { arrow keys again to navigate to
different options within the menu. You can also select the individual disks and press Enter to seeadditional
information on the disks. Once you are ready to delete the volume, navigate to the Delete option as below, and
press Enter on your keyboard.
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RAID VOLUME INFO

( Fnts Select Entnri LSC=EX11
—Copyright (c) 2006-2022, Intel Corporation————

Confirmation: There is a confirmation step prior to deletion to confirm. All data on the disks will be deleted upon
completion of this step. If you are certain you’d like to proceed, navigate to Yes using the up and downarrow keys, and
press Enter.

Completion: Upon successful deletion, you will be taken back to the original home screen.
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Intel (R) Uirtual RAID on CPU

-, Ih RAID volunes were :
- found on the system.

Intel R UROC 8.6.1.1048 UMD
Upgrade key: Standard

o RAID volumes on the system

Intel UROC Managed Controllers:
» All Intel UMD Controllers

ti=Hove Highlight Esc=Exit
opyright (c) 2006-2022, Intel Corporation
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) Broadcom MegaRAID 9540-8i and 9660-16i Controllers

In this current generation Configuration utility in Legacy BIOS mode is de-featured. And so, the user needs to use
UEFI-HII Configuration utility to do RAID configurations with Broadcom MegaRAID 9540-8i and 9660-16icontrollers.
After successfully creating the RAID volumes, user is free to use either legacy BIOS mode or UEFI boot mode.

Note: Avago is the previous name for Broadcom and may still appear in some of the tools. The names
Avago and Broadcom may be used interchangeably in this document.

5.1 Creating a RAID Volume

Enter the Device Configuration Menu: During system POST, press the F12 menu when the Dell logo isloading. You
will see a progress bar appear if your keystroke was successful. You will now be presentedwith a menu similar to

the below.
@ Precision 7960 Tower BTNV o s H VRO ER
AMDGB00  0.21.89
One-Time Boot Settings ]
g Pre-Boot Tasks
Control the boot flow for the
Supporassist 0S5 Recovary Toal. Changa imp BIOS g your system, your device works and lesh issues using this interf;
_— - — - e BIOS SETUR DIAGNOSTICS BIOS UPDATE
S = igur Aun identify £ ]
s ¥ any BIOS
ity i sy how your system functions. issues, updates from various services.
password is set, the system will
abways prompt for system and/for
admin passwerd during beat.
UEF] Boot Devices BIOS Flash Update - Remote Device Configuration
Red Hat Enterprise Linux z 7 :
BIOS and Firmware Update Configure device settings
‘Dver-the-Air
£, UEFI HTTPs Boot (S
(MAC:S0FABCT123A1)
=2, UEFI HTTPs Boot

(MAC:FA6BECD22F17)

52, ONBOARD NIC (IPV4)

52, ONBOARD NIC (IPVE)

Bear. |

Using the ™ and {, arrow keys, navigate to Device Configuration, and press the ENTER key on your keybo-érd.
Depending upon the devices you have installed in the system, you may be presented with different options than the
below. You can use the left and right arrow keys to navigate to the different devices you have installed in the system.

Select the UEFI-HII configuration utility for Broadcom RAID controllers: Once inside the MegaRAID Configuration
Utility the user can navigate around using the up (") and down (/) arrows on the keyboard. ESC can be used to exit
the device and return to the Boot Options Menu. ENTER is used to select the currently highlighted menu option.
These options are also described at the bottom right hand corner of thescreen.

22 Configuring RAID in a Dell workstation | 1.0 MLTeCh nO| OgieS



Devices List Manage RAID
Intel (R) UROC SATA Controller Controller
Intel (R) Uirtual RAID on CPU Configurations.

JROADCOM <MegaRAID 9540-8i> Configuration Utility -
07.23.03.00
Intel (R) Ethernet Commection (17 I219-LM -
90:FA:BC:11:23:01

Press ESC to exit.-

ti1=Move Highlight <Enter>=Select Entruy Esc=Exit
opyright (c) 2006-2022, Intel Corporation

Choose Profile: Before the RAID created, you must choose Profile ID base on storage type (Profile ID 40 Support

SAS/SATA, Profile ID 41 Support SAS/SATA/NVMe). At Device Manager Choose BROADCOM <MegaRAID 9540-8i> and
press the ENTER key on your keyboard to Main Menu:

Dashboard Vieuw

> Shows menu options
» Help such as Configuration
Management .,

PROPERTIES: Controller
Status <Optimal> Hanagement., Uirtual
Backplane Drive Management.
CacheVault <No> Drive Management and
Enclosure [0]l Harduware Components.
Drives [e1
Drive Groups [e1
Virtual Drives )]

» Uieuw Server Profile
ACTIONS:

» Configure

T1=Move Highlight <Enter>=Select Entry Esc=Exit \
opyright (c) 2006-2022, Intel Corporation

23 Configuring RAID in a Dell workstation | 1.0 MLTeCh nO| OgieS



Press the ENTER key on your keyboard to Main Menu, choose Controller Management:

Main Henu

Ti1=Move Highlight
—Copyright

t1=Move Highlight <Enter>=Select Entry Esc=Exit
opyright (c) 2006-2022, Intel Corporation
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Press the ENTER key on your keyboard to Manage Controller Profiles, to choose Profile ID base on storage type, then
choose Set Profile to save change.
Select Profile ID 40 to support SAS/ SATA device

l Hanage Controller Profiles '

Number of Profiles
Choose Profile

DETAILS OF THE PROFILE:
Persomality Mode

<40_PD63

Displays the name for
the profile and its
type (if applicable)
for this controller

Profile ID
Default Profile
Compatible
Max PD Count
Max UD Count

» Set Profile

: ‘and allows you to

40_PD63
41 PDG NUHe4

<Enter>=Complete Entry Esc=Exit Entry
opyright (c) 2006-2022, Intel Corporation

Tl=Move Highlight

Select Profile ID 41 to support SAS/ SATA/NVMe device

I Hanage Controller Profi

Number of Profiles
Choose Profile

DETAILS OF THE PROFILE:
Personality Mode

Displays the name for
the profile and its
type (if applicable)
for this controller

Profile ID 411 and allows you to
Default Profile <No> select the desired
Compatible <Yes> profile.

Max PD Count 81

Max UD Count 321

Max NUMe Count 41

» Set Profile

Tl=Move Highlight

<Enter>=Select Entry Esc=Exit
opuright (c) 2006-2022, Intel Corporation

Note: When you choose Profile ID 41 to support NVMe device, System cannot change back to
Profile ID 40 again even if system config change to SAS/ SATA device

D&A L Technologies
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Creating the RAID Volume: When you are ready to create a RAID Array or Virtual Drive, navigate to where
Configuration Management is highlighted, and press Enter. You will now be presented with the below menu.

Displays

. configuration

. options. Some options
' appear only if the
controller supports
them. Options are:
Create Profile Based
Uirtual Drive. Create
Virtual Drive. Make
JBOD. Make

Unconf igured Good.
Clear configuration.
Manage Foreign
Configuration. Vieu

Configuration Managenent
» Controller Management
» Uirtual Drive Management

» Drive Management
» Hardware Components

T1=Hove Highlight <Enter>=Select Entry Esc=Exit
opyright (c) 2006-2022. Intel Corporation
Configuration changed

Press Enter again (Create Virtual Drive) to begln setting the RAID array

(nnl 1u|n ation Han.nqrrmmt

Ti=Hove Highlight <Enter>=Select Entry Esc=Exit
opyright (c) 2006-2022, Intel Corporation
Configuration changed
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Choosing a RAID Level: The first step to creating a RAID array is to choose the RAID level desired. You can either use
the +/ -- keys on the keyboard to change the RAID level, or press Enter to bring up a list of supported RAID options
based on the HDD’s available in the system. On this same page, you can use the upand down arrows to navigate down
to other options that will be different based on a given use case. We will proceed with using the default options.

When ready, navigate up to highlight the “Select Drives” option and press Enter. Note: Please refer to 5.1.1 for RAID

10 Create.
- g
» Save Configuration il ' th
Select RAID Level [<RALDO>| | Hikds : by #:lﬁn
Secure Uirtual Drive [1
Iélem;aptC;ﬁbi 1 l;y <Disabled>
ec ves From <Unfoem ppnrted
» Select Drives ?.l 6, 00, 1:1.1!53: :;nd
RAID1 60.
msllmgrmmum. DRIVE PARAME] IR0
rtua ive Name RAID10O RAID 0 —-
UVirtual Drive Size & — striping t:s::ugiize
Uirtual Drive Size Unit <GB> high data throughput.
Strip Si?e <64 KB> especially for large
Re§d Pulng <No Read Ahead> files in an
Urite Policy <UWrite Through> environment that

I/0 Policy <Direct> ) )

Ti=Move Highlight <Enter>=Complete Entry Esc=Exit Entry
opyright (c) 2006-2022, Inte] Corporation
Configuration changed

Selecting Disks: You will now be presented with a screen similar to the below. Select Media Type allows you to
choose which types of drives are displayed in the list. Select Interface Type allows you to choose which types of
interfaces will be shown, either SATA, SAS, or both. Logical Sector size allows you to limit only showing 512B or 4k-
Native drives, or both.
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» Save Configuration HIHH Allows you to select

Select RAID Level
Secure Virtual Drive
Unmap Capability
Select Drives From

- lcct Drives

CONFIGURE VIRTUAL DRIVE PARF
Virtual Drive Name il
Uirtual Drive Size @ i)
Uirtual Drive Size Lhit <GB>

drives for creating
wvirtual drive.

Strip Size <64 KB>
Read Policy <No Read Ahead>
Urite Policy <Urite Through>
1/0 Policy | <Direct>

Tl=Move Highlight <Enter>=Select Entry Esc=Exit
opyright (c) 2006-2022., Intel Corporation
Configuration changed

To select your drives, navigate down to the Unconfigured drive list. Navigate to each of the drives that you would like
to include in your RAID array and press the Enter key to select that drive. You can also press the +key while the drive is
highlighted to select it, or the — key while a drive is highlighted to deselect that drive.

When finished, navigate down to the bottom of the list, Apply Changes, and press the Enter key.

Select Interface Type
Logical Sector Size

UNCONFIGURED DRIVES:
Drive C0.0:01:04: SSD,  [H
m' QE-WI /
Unconf igured Good.
(5128) . (Unmap)
Drive C0.1:01:06: SSD. [¥1
NUMe, 476.4376B.
Unconf igured Good.
(512B) , (llrlnap)‘.‘
Check Aall il
Uncheck All '
» Apply Changes

i i r kbox Esc=Exit
t1=Move Highlight <Spacebar>Toggle Chec '
i ) 2006-2022, Intel Corporation
. Configuration changed
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Saving Configuration and Confirmation: You will now be back at the previous menu. From here, navigateto Save
Configuration and press the Enter key. At this point, you will be presented with a final warning that creating the drive
will cause all data to be lost. Press the Enter key and enable the Confirmation button.

Alternatively, you can use the + key to enable the confirmation button. Use the arrow keys to navigate downto Yes,
and press Enter again. Your RAID array will now be created and begin initialization.

T1=Move Highlight <Enter>=Select Entry Esc=Exit
opyright (c) 2006-2022. Intel Corporation
Configuration changed
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Creating a RAID10 Volume

RAID10 is a spanned volume and so it requires additional steps to create a RAID10 compared to other volumes. The

additional steps are shown below for an example of creating a RAID 10 volume from 4x 2 TBdrives.

Choosing a RAID Level: Choose RAID10 from select RAID level option.

Create Uirtual Drive

» Save Configuration
Select RAID Level
Secure UVirtual Drive
Unmap Capability
Select Drives From

» Select Drives

<RALDO>

CONFIGURE UIRTUAL DRIVE PARAME|RE 10000
Uirtual Drive Name RAID10
Uirtual Drive Size ——
Uirtual Drive Size Unit
Strip Size

Read Policy

Urite Policy

I70 Policy

<64 KB>
<No Read Ahead>
<Urite Through>
<Direct>

Tl=Move Highlight

<Enter>=Complete Entry
opyright (c) 2006-2022, Intel Corporation

H‘!ID level. The RAID
levels that can be
configured., if
supported. are 0, 1.
g(; 6. 00, 10, 50. and

RAID 0 —- uses drive
striping to provide
high data throughput.
especially for large
files in an
environment that

Esc=Exit Entry

Configuration changed

Select Spans: As RAID10 is a spanned virtual drive, we need to add multiple spans. For a 4 drive RAID10,you need 2

spans of RAID1. Select “Add More Spans” to create two spans.

Then we will select drives for each span as shown below.

» Save Configuration

Select RAID Level <RAID10>
Secure Virtual Drive il |
Unmap Capability <Disabled>

Select Drives From

SELECT SPAN(S) :
Span 0O:
>

Add More Spans

CONFIGURE UIRTUAL DRIVE PARAMETERS:
Uirtual Drive Name il
Uirtual Drive Size

Uirtual Drive Size Unit zGB>

Tl=Move Highlight

<Enter>=Select Entry
opyright (c) 2006-2022, Intel

Create Virtual Drive

. "\‘w

b pirtual drive.

<Unconfigured Capacity>

Esc=Exit
Corporation
Configuration changed
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Selecting Drives for Span 0: When we press enter with the “Select Drives” highlighted for span 0, we canchoose from

the Unconfigured drives shown. For this example, two drives are selected ,

Select Drives

» Apply Changes

Select Media Type <Both> '
Select Interface Type <All> i i
Logical Sector Size <Both> |

CHOOSE UNCONFIGURED DRIVES:
Drive C0.0:01:00: HDD. X1
SAS. 2.182TB.

Unconfigured Good. (512B)
Drive C0.0:01:01: HDD. [¥1]
SAS. 2.182TB.

Unconfigured Good., (5128)
Drive C0.0:01:02: HDD. [1]
SAS, 2.182TB.

Unconfigured Good. (512B)

Ti=Move Highlight <Spacebar>Toggle Checkbox Esc=Exit
opyright (c) 2006-2022, Intel Corporation

Configuration changed

After selected the two drives we will then apply the changes.

Create Uirtual Drive

» Save Configuration

Select RAID Level <RAID1O> ‘
Secure Uirtual Drive L1 ‘ R 1 drive.
Unmap Capability <Disabled> TR

Select Drives From <Unconfigured Capacity>

SELECT SPAN(S) :
Span O: (Drive C0.0:01:00
SAS) (Drive CO.0:01:01 SAS)
» Select Drives

Span 1:
.

Add More Spans

CONFIGURE VIRTUAL DRIVE PARAMETERS:

T1=Move Highlight <Enter>=Select Entry Esc=Exit
opyright (c) 2006-2022, Intel Corporation
Configuration changed

Selecting Disks for Span 1: When we press enter with the “Select Drives” highlighted for span 1, we can choose from
the Unconfigured drives shown. For this example, we select the two drives left and we will thenapply the changes.
Once both spans have drives selected, we will see a screen similar to that shown below.
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Create Uirtuwual Drive

» Save Configuration
Select RAID Level
Secure Virtual Drive
Unmap Capability
Select Drives From

SELECT SPAN(S) :
Span 0O: (Drive C0.0:01:00

SAS) (Drive CO.0:01:01 SAS)
» Select Drives

Span 1: (Drive C0.0:01:02
SAS) (Drive C0.0:01:03 SAS)

s lcct Drives

Add More Spans

Ti=Move Highlight <Enter>=Select Entry Esc=Exit
opyright (c) 2006-2022, Intel Corporation
Configuration changed

Saving Configuration and Confirmation: From here, navigate to Save Configuration and press the Enter key. At this
point, you will be presented with a final warning that creating the drive will cause all data to be lost. Press the Enter
key and enable the Confirmation button. Alternatively, you can use the + key to enablethe confirmation button. Use

the arrow keys to navigate down to Yes, and press Enter again. Your RAID array will now be created and begin
initialization.

Creating Virtual Drives will cause the data omn the
associated Drives to be permanently deleted.

fAire you sure you want to continue with this
operation?

Confirm [¥]
Yes
» No

t1=Move Highlight <Spacebar>Toggle Checkbox Esc=Exit
opyright (c) 2006-2022, Intel Corporation
Configuration changed
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5.2

Deleting a RAID Volume
Enter the Device Configuration Menu: During system POST, press the F12 menu when the Dell logo isloading. You
will see a progress bar appear if your keystroke was successful. You will now be presentedwith a menu similar to

the below.

Main Menu

- Entry Esc=Exit

t1=Move Highlight <Enter> B :
__  Copyright (c) 2006-2022, Intel Corporation

Using the 1 and |, arrow keys, navigate to Device Configuration, and press the ENTER key on your keyboard.
Depending upon the devices you have installed in the system, you may be presented with different options than the
below. You can use the left and right arrow keys to navigate to the different devices you have installed in the system.

Select the UEFI-HII configuration utility for Broadcom RAID controllers: Once inside the MegaRAID Configuration
Utility the user can navigate around using the up (") and down (/) arrows on the keyboard. ESC can be used to exit
the device and return to the Boot Options Menu. ENTER is used to select the currently highlighted menu option.
These options are also described at the bottom right hand corner of thescreen.
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Managing a Virtual Drive: From this menu, use the down arrows to select Virtual Drive Management andpress the
Enter key.

Configuration Managemnent

T1=Move Highlight <Enter>=Select Entruy Esc=Exit
opyright (c) 2006-2022, Intel Corporation
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Selecting a Virtual Drive: Using the arrow keys, navigate to the Virtual Drive that you are planning ondeleting,
and press the Enter key. The example below, only contains a single Virtual Drive.

Drive Group Drive Group #0 Drive group is a

Capacity Allocation <Virtual Drive ©: RAIDO. logical grouping of
952.8756B, Optimal> drives on which one

Secured No il or more virtual

drives can be
created. Each virtual
drive in the drive

it group must be

1 conf igured with the

i same RAID level.

T1=Move Highlight Esc=Exit
opyright (c) 2006-2022. Intel Corporation

Deleting the Virtual Drive: The next menu will show you the current status and configuration information forthe RAID
drive. You are able to make changes to the RAID array at this point. To delete the Virtual Drive, use the arrow keys to
highlight the Operation option and press the Enter key.

| Configuration Managenent |
His

Deletes all existing
configurations on the
RAID controller and
discards the pinned
cache on missing
configuration.

Ti=Move Highlight <Enter>=Select Entry Esc=Exit
opyright (c) 2006-2022, Intel Corporation
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This will bring up a small submenu as shown below. Use the arrow keys again to navigate down and highlightthe Delete
Virtual Drive option as shown below and press Enter.

Warning

Clear Configuration will delete all of the Uirtual
[Drives, Hot Spare Drives., Pinned Cache and JBODs
(if applicable) attached to this controller.

re you sure you want to clear the configuration?

Confirm [1
Yes
» No

t1=Move Highlight ESC:E)_(it
opyright (c) 2006-2022, Intel Corporation

Perform Delete: A new option is presented to the previous menu as shown below, GO. Navigate to thisoption, and
press Enter.
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Confirmation: You will need to enable the confirmation and then confirm to actually delete the Virtual Drive.

Clear Configuration will delete all of the Uirtual i
Drives, Hot Spare Drives. Pinned Cache and JBODs
(if applicable) attached to this controller.

fire you sure you want to clear the configuration?
Confirm X1

ES

» No

t1=Move Highlight <Enter>=Select Entry Esc=E§it
opyright (c) 2006-2022, Intel Corporation
Configuration changed

Completion: After you enable and confirm, your RAID array is deleted.

Ti=Hove Highlight Esc=Exit
opyright (c) 2006-2022. Intel Corporation
Configuration changed
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6 Conclusion

There are multiple ways to manage a RAID configuration in Precision workstations. Only the basic methodsunder
pre-boot environment are discussed here. There are advanced methods and applications available todo these basic
steps and advanced configurations options. These methods include StorCLI, LSI Storage Authority (LSA). If you are an
advanced user, please contact Dell support or the MegaRAID controller documentations to know more about these

advanced options.

38 Configuring RAID in a Dell workstation | 1.0 MLTeCh nOIOQieS



	1 Introduction
	1.1 Overview
	1.2 Scope
	1.3 Glossary of Terms
	1.4 Related Links

	2 RAID Introduction
	2.1 RAID 0 – Data striping across drives for faster read/write performance
	2.2 RAID 1 – Data mirroring (100% redundancy) for data protection
	2.3 RAID 5 – Striping (performance) and data protection via parity
	2.4 RAID 10 – A “stripe of mirrors”

	3 Platforms and Supported Controllers
	3.1 Intel VROC
	3.2 Broadcom MegaRAID SAS controllers

	4 Configuring RAID with Intel VROC
	4.1 Enabling Intel VMD Technology
	4.2 Creating a RAID Volume
	4.3 Deleting a RAID Volume

	5 Broadcom MegaRAID 9540-8i and 9660-16i Controllers
	5.1 Creating a RAID Volume
	5.2 Deleting a RAID Volume

	6 Conclusion

