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Introduction

1. Introduction to GUID Partition Table (GPT)

1.1 What is a GPT disk?

The GUID (Globally Unique Identifier) Partition Table was introduced as a part of the
Extensible Firmware Interface (EFI) initiative. GPT provides a more flexible mechanism for
partitioning disks than the older Master Boot Record (MBR) partitioning scheme that has been
common to PCs.

A partition is a contiguous space of storage on a physical or logical disk that functions as though
it were a physically separate disk. Partitions are visible to the system firmware and the installed

operating systems. Access to a partition is controlled by the system firmware before the system

boots the operating system, and then by the operating system after it starts.

1.2 Why do we need GPT?

MBR Extended Boot Records, the commonly used alternative to GPT, are constrained by
supporting only four primary partitions, by temporary schemes such as container partitions, and
by allowing volume size less than 2TB only. This inhibits their use in solutions that need more
primary partitions or larger volume size.

A superior disk partition format that is well defined and self-identifying would address these
constraints while also allowing for greater reliability and better usability.

1.3 What’s a GPT Disk benefits?

GPT disks can grow to a very large size. The number of partitions on a GPT disk is not
constrained by temporary schemes such as container partitions as defined by the MBR
Extended Boot Record (EBR).

The GPT disk partition format is well defined and fully self-identifying. Data critical to platform
operation is located in partitions and not in unpartitioned or "hidden" sectors. GPT disks use
primary and backup partition tables for redundancy and CRC32 fields for improved partition data
structure integrity. The GPT partition format uses version number and size fields for future
expansion.

Each GPT partition has a unique identification GUID and a partition content type, so no
coordination is necessary to prevent partition identifier collision. Each GPT partition has a 36-
character Unicode name, which means that any software can present a human-readable name
for the partition without any additional understanding of the partition.

A GPT disk offers these benefits:

- Allows up to 128 primary partitions. (MBR disks can support up to four primary partitions
and an infinite number of partitions inside an extended partition.)

- Allows a much larger volume size - greater than 2 TB, which is the limit for MBR disks.
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- Provides greater reliability due to replication and cyclical redundancy check (CRC)
protection of the partition table.

- Can be used as a storage volume on all x64-based platforms.

- Critical GPT data structures are stored twice on the disk: once at the start and again at
the end. This behavior improves the odds of successful recovery in case of damage from
an accident or a bad sector.

- Whereas MBR provides a 1-byte partition type code, GPT uses a 16-byte GUID
(Globally Unique Identifier) value to identify partition types.

1.4 Which OS support GPT?

(015} Support Version Boot from GPT on EFI
] Since SP1
Windows 2003 64bit only No
Windows XP 64bit only Only 64bit
Windows Vista Both 32 bit and 64bit Yes
Windows 2008 Both 32 bit and 64bit Yes
Windows 2008R2 64bit only Yes
Windows 7 Both 32 bit and 64bit Yes
Windows 8 /8.1 Both 32 bit and 64bit Yes
Windows 2012/ 2012R2 | 64bit only Yes
. Since Solaris 10
Solaris . . No
Both 32 bit and 64 bit
Since 7.0
FreeBSD . . Yes
Both 32 bit and 64 bit
Since 10.4.0 (some features Since 10.4.6)
Mac OS X . . Yes
Both 32 bit and 64 bit
) Most of the Linux OS
Linux Both 32 bit and 64 bit Yes
VMware ESXi Since ESXi 5.0 Yes




Install an OS into GPT Disk on Intel® HWR Array

2. Install an OS into GPT Disk on Intel HWR
Array

This document provides a step by step guide to install an OS into GPT Disk on Intel® Hardware
RAID, under uEFI environment. The BIOS Setup Configuration is done on an Intel® Server
Board as an example. The OS installation is done with Microsoft Windows 2012* and RHEL 7.0
as examples.

2.1 Preparation
Setup system with Intel® Server Board and Intel® Hardware RAID and 8 x 300 GB HDDs.

NOTE: At the time this document was written, ESRT2 is not capable of booting up in uEFI
mode so, for this kind of controller, GPT is supported just for data drives with no boot.

2.2 RAID and BIOS Configuration

The hardware RAID can be configured from the RAID OpROM from the BIOS Console.

1. Press F2 when system POST and enter system BIOS.
Navigate to the Advanced Boot Options, then enable “EFI Boot mode” and “Use Legacy
Video BIOS”.

Advanced Boot Options

opyright (c) 2010-2014, Intel Cor

Figure 1 Advanced Boot Options

NOTE: Windows 2008R2 requires to set Video BIOS to Legacy, other OS’s are preferred in UEFI
mode.
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2. Save the new configuration, reboot and enter the system BIOS console again.
3. Navigate to Advanced, then PCI configuration, then UEFI Option ROM Control.

PCI Configuration

opyright (c) 2010-2014, Intel Corporation

Figure 2 UEFI Option ROM Control
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4. Select the RAID controller.

right (c) 2010-2014, Intel Cor

Figure 3 RAID controller selection for Option ROM control

5. The main menu comes up. Choose the Configuration management option.

opyright (c) 2010-2014, Intel Corporation

Figure 4 RAID configuration Main Menu
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6. Select the RAID level, and then go to Select Drives for this array

Create Virtual Drive

More (D/d)

right (c) 2010-2014, Intel Corporation
Figure 5 Create Virtual drive menu

7. Select the desired drives for the array, apply the changes and confirm when prompted.

Select Drives

right (c) 2010-2014, Intel Cor
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Figure 6 Physical Drive Selection
8. A confirmation notice comes up.

Success

opuright (c) 2010-2014, Intel Corporation
Figure 7 Successful Operation

9. In case all the configurable space has been used you will be notified.

Create Virtual Drive

right (c) 2010-2014, Intel Cor
Figure 8 Successful Drive Configuration
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10. Press Esc several times until you exit the System BIOS, pressing F10 to save changes if
necessary. Then reboot to proceed with the OS installation.
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2.3 Windows OS Installation.

1. Click Next to confirm language, time, and so on.

v Windows Setup = =

BR Windows Server2012

Language to insta

Time and currency format: (SRR AT RS b

Enter your language and other preferences and click "Mext" to continue.

Corporation. All rights reserved.

Figure 9 Confirm language, time and keyboard

2. Clipk Install Now.
L Windows Setup o] B |

BR Windows Server2012

Install now

Repair your computer

n. All rights reserved.

Figure 10 Install Now




3. Select standard installation with GUI and click Next.

Select the operating system you want to install

| Architecture | Date modified
7/26/2012

Operating system
Windows Server 2012 Standard Evaluation (Server Core Install... xgd
'012 Standard Evaluati th a GUI)
Windows Server 2012 Datacenter Evaluation (Server Core Inst... x6d
Windows Server 2012 Datacenter Evaluation (Server with a GUI) xg4

7/26/2012
7/26/2012

Description:
This option is useful when a GU! is required—for example, to provide backward compatibility for an

application that cannot be run on a Server Core installation. All server roles and features are
supported. You can switch to a different installation option later. See "Windows Server Installation

Options."

Figure 11 Select OS Installation.

4. Enable Check box to accept license and click Next.

License terms

MICROSOFT SOFTWARE LICENSE TERMS
MICROSOFT WINDOWS SERVER 2012 STANDARD

These license terms are an agreement between Micresoft Corporation (or based on
where you live, one of its affiliates) and you. Please read them. They apply to the
software named above, which includes the media on which you received it, if any. The

terms also apply to any Microsoft

updates,

supplements,

Internet-based services, and

support services

Figure 12 Accept License

10
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5. Select Custom installation.

Which type of installation do you want?

Upgrade: Install Windows and keep files, settings, and applications
The files, settings, and applications are moved to Windows with this option. This option is only
available when a supported version of Windows is already running on the computer.

Custom: Install Windows only (advanced)

The files, settings, and applications aren't moved to Windows with this option. If you want to
make changes te partitions and drives, start the computer using the installation disc, We
recommend backing up your files before you continue.

Help me decide

Figure 13 Select Type of Installation

6. Load the Intel® Hardware RAID Driver if necessary.

Select the driver to install

Load driver

To install the device driver for your drive, insert the installation media containing the
driver files, and then click OK.

Mote: The installation media can be a CD, DVD, or USE flash drive.

Ird Hide drivers that aren't compatible with this computer's hardware,

B

Figure 14 Load Driver

11
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7. Setup a new partition larger than 2 TB.

Where do you want to install Windows?

| Name

Total size |

Free space | Type

c:'iq Drive 0 Unallocated 5pace

2791.2 GB

2791.2 GB

=7 Drive 1 Unallocated Space

#3 Refresh

{1 Load driver

2791.2 GB

Figure 15 Create Partition

8. Click Next to start installation.

Installing Windows

Your computer will restart several times, This might take a while.

Copying Windows files (0%)
Getting files ready for installation
Installing features

Installing updates

Finishing up

Figure 16 Start Installation

2791.2 GB

Drive optiens (advanced)

NOTE: Disabling “EFI Optimized Boot” in BIOS configuration after installation will cause the

operating system to fail boot

12
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2.4 Linux OS Installation.

1. Select Install Red Hat Enterprise Linux 7.0 and press Enter to start installation

Install Red Hat Enterprise Linux 7.0
Test this media & install Red Hat Enterprise Linux 7.0
Troubleshooting -->

Use the & and * keys to change the selection.
Press ‘e’ to edit the selected item, or "¢’ for a command prompt.

Figure 17 Select Linux Installation

2. Select language and click on Continue

RED HAT ENTERPRISE LINUX 7.0 INSTALLATION

redhat
= B

3
WELCOME TO RED HAT ENTERPRISE LINUX 7.0.

What language would you like to use during the installation process?

LAtRE

United Kingdom)

Afrikaans English (
English {India)
G (ol
English (Australia)
I
el English (Canada)
e e English (Denmark)
Asturianu Asturian English (Ireland)
Benapyckas  Belarusian English (New Zealand)
Brrapckn  Bulgarian English (Nigeria)
yemT English {Hong Kong SAR China)
English (Philippines)
Bosanski
English (Singapore)
Catald English (South Africa)
Cestina English (Zambia)
Cymraeg English (Zimbabwe)
Dansk Danish English (Botswana)

Quit Continue

Figure 18 Select Language
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3. Confirm date, time, keyboard, etc., then click on Installation Destination

INSTALLATION SUMMARY RED HAT ENTERPRISE LINUX 7.0 INSTALLATION
k Bus

w rednat

LOCALIZATION

DATE & TIME KEYBOARD
Americas/New York timezone English (US)

LANGUAGE SUPPORT
English (United States)

SOFTWARE
INSTALLATION SOURCE SOFTWARE SELECTION
Local media Minimal Instatt

SYSTEM
INSTALLATION DESTINATION NETWORK & HOSTNAME
No disks selected Not connected

Quit

iy Please complete items marked with this icon before continuing to the next step.

Figure 19 Main Linux Configuration Page

4. Select the 2.28 TB disk and click on Done.

INSTALLATION DESTINATION RED HAT ENTERPRISE LINUX 7.0 INSTALLATION

Device Selection

Select the device(s) you'd like to install to. They will be Left untouched until you click on the main menu's "Begin Installation” button.
Local Standard Disks

2.28TB

n=e

Intel RMS3CCO80
sda / 1.96 MB free

s left unselected here will not be touched.

Specialized & Network Disks

Add a disk...
k

Disks left unselected here will not be touched.
Other Storage Options
Partitioning
@ Automatically configure partiticning | will configure partitioning

@ | would like to make additional space available

Encryption
Encrypt my data et a passphrase late

Full disk summary and bootloader. 1 disk selected; 2.28 TB capacity; 1.96 MB free

Figure 20 Select Destination Disk

14
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5. Click on Begin Installation

INSTALLATION SUMMARY RED HAT ENTERPRISE LINUX 7.0 INSTALLATION
% us

L3
LOCALIZATION

DATE & TIME KEYBOARD
Americas/New York timezone English (US)

LANGUAGE SUPPORT
English (United States)

SOFTWARE
INSTALLATION SOURCE SOFTWARE SELECTION
Local media Minimal Install

SYSTEM
INSTALLATION DESTINATION NETWORK & HOSTNAME
Automatic partitioning selected Not cannected

Quit Begin Installation

MBI E Fott oty clixk s Hntsl- Vot el Hegi

Figure 21 Begin Linux Installation

6. After Installation is done, reboot your system.

NOTE: Disabling “EFI Optimized Boot” in BIOS configuration after installation will cause the
operating system to fail boot.
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3. Adding a GPT disk to an existing OS
installation.

3.1 Windows OS

1. From Disk Manager, locate the new disk, a rescan might be needed in case the new disk doesn’t
show up.

A& Computer Management I;‘i-

File Action View Help

o= = [
A Computer Management (Local) Vo\uma| Layout| Type | File System | Status Actions
P ‘:,’}_ S_)rstem Tools [=] Simple Basic Healthy (Recovery Partition) Disk Ma.. ~
I [4) Task Scheduler [=] Simple Basic Healthy (EFI System Partition) =
I E Event Viewer = (G} Simple Basic NTFS Healthy (Boot, Page File, Crash Dump, F More... »
I 2] Shared Folders
I &% Local Users and Groups || < 1 >
I (%) Performance - 4
o= Device Manager 4 Disk 0 ___
4 (25 Storage Basic {c)
b W Windows Server Backup 2791.05 GB 300 MB 53 MB 2790.66 GB NTFS
=% Disk Management Online Healthy (R | Healthy ||Healthy (Boot, Page File, Crash D

b Ty Services and Applications

“Disk 1
Unknown
279117 GB

Not Initialized

2791.17 GB
Unallocated

M Unallocated [l Primary partition

Figure 22 Create new Windows GPT Volume

2. Right click on the new disk (Disk 1 in this case) and select Initialize Disk
A Computer Management =illis -

File Action View Help

| 7 = =
A Computer Management (Local) Vuluma] Layaut] Type | File System | Status Actions
a [f} System Tools =1 Simple Basic Healthy (Recovery Partition) Disk Ma.. -
b (5 Task Scheduler =) Simple Basic Healthy (EFI System Partition)
[ Event Viewer @ () Simple Basic NTFS Healthy (Boot, Page File, Crash Dump, F More... »
I @l Shared Folders
p &% Local Users and Groups || < mn >
[ Performance 4
st Device Manager CaDisk 0 I N
4 (55 Storage Basic )
b Yl Windaws Server Backup || 2791.05 GB 300MB |99 MB ||2790.66 GB NTFS
i=¢ Disk Management Online Healthy (R ||Healthy || Healthy (Boot, Page File, Crash D
I T4 Services and Applications
“@IDisk 1 |
Unknown
219147
Not Ini Initialize Disk
Offline
Properties
Help
H Unallocated Bl Primary partition

Figure 23 Initialize new Windows GPT Volume

16
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3. Select the GPT (GUID Partition Table) partition table and click OK

A Computer Management EE
File Action View Help
| & =
A Computer Management m%ﬁmmmm_x—- Actions
4 [f} System Tools Initialize Disk : a
b (5 Task Scheduler Disk Ma,
b @ Evisrit Miewer You must initialize a disk before Logical Disk Manager can accessit. h Dump, F More .. »
I il Shared Folders Select disks:
I _-p_.- Local Users and G [l Disk 1 >
I |§a\ Performance —
5 Device Manager |
4 23 Storage |

F & Mdows semenh Use the following partition style for the selected disks:

= Disk Management Crash D
i ) MBR (Maste L
I+ G Services and Applicat] = bl 5
- * GPT (GUID Partition Table)
I

Mote: The GFT partition style is not recognized by all previous versions of
Windows.

B Unallocated Wl Primary partition

Figure 24 Select GPT Type Partition

4. Once the disk is initialized, proceed to create a new volume. Right click on the shaded area and
select New Simple Volume.

A Computer Management I;Ii-

File Action View Help

e 7
_:é- Computer Management (Local) anume] Layout] Type] File S)rstem] Status Actions
4 ff} S_).rstem Tools (=] Simple Basic Healthy (Recovery Partition) Disk Man s
b (1) Task Scheduler (=] Simple  Basic Healthy (EFI System Partition)
I E Event Viewer w () Simple Basic NTFS Healthy (Boot, Page File, Crash Dump, More... ¥
I» | Shared Folders
1 &8 Local Users and Groups || < [T [ >
[ '15‘_51' Performance 4
e Device Manager CiDisk 0 ! ' |
4 [25 Storage Basic | [ I )
1 U Windows Server Backup || 2791.05GB 300 MB 99MB || 2790.66 GB NTFS
=% Disk Management Online Healthy (R | |Healthy ||Healthy (Boot, Page File, Crash D
I F Services and Applications | |
eDisk 1
Basic N
2?9?-05 GB  New Simple Volume... )
Online

Mew Spanned Volume...
Mew Striped Volume..,
Mew Mirrored Volume..,

New RAID-5 Volume...

. Unallocated [l Primary partition Properties

! Help '
Figure 25 Create new Windows Volume

17
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5. Once the new volume is created, click Finish.

A Computer Management = [EETN/ I
File Action View Help
s A
£ Computer Management (Local) ‘u"olumai Layouti Type ] File System ! Status Actions
4 D’é Syslym Tools (=] Simple Basic Healthy (Recovery Partition) -niclr T
I @ Task Scheduler (=]

b Event Viewer T New Simple Volume Wizard
I» 32| Shared Folders
I &_' Local Users and Groups || < |
I+ Q@ Performance -

Completing the New Simple
Volume Wizard

= Device Manager —=IDis *You have successfully completed the New Simple Volume
4 |22 Storage Basic Wizard
I {)@ Windows Server Backup 2791.09

L _ Online You selected the following settings:
- = [_)'Sk Managerlflem.: Volume type: Simple Volume ~
I Gy Services and Applications j I
Volume size: 2858030 MB li=
il D] nive [etter or pi I=
TR File system: NTFS
2791.04 Allocation unit size: Default
] Volume label: New Volume m
Online uiicke famat- Yee
To close this wizard, click Finish
W Unal
[ <Back || Fmsh | [ cancel

|
Figure 26 Complete new Windows Volume

6. Confirm the new volume is created and greater than 2 TB.

2 Computer Management. |- | = [

File Action View Help

@ &
;%‘ Computer Management (Local) ‘u’olumei Layouti Type ] File System ! Status Actions
4 ]j’é System Tools (=] S?mple Bas?c Healthy (Recovery Partiti.o.n) 2 Disk Ma.. ~ i
'3 @ Task Scheduler =1 Simple Basic Healthy (EF| System Partition)
[ @ Event Viewer = (C) Simple Basic NTFS Healthy (Boot, Page File, Crash Dump, F More... F
I ] Shared Folders @Me.. Simple Basic NTFS Healthy (Primary Partition)
1 & Local Users and Groups || <[ m | >
I .@ Performance 4
=4 Device Manager Disk 0 | I
4 {3 Storage Basic Il I tca
I @Windows Server Backup || £791.03 GB 300 MB 99ME || 2790.66 GB NTFS
=4 Disk Management Online Healthy (R || Healthy || Healthy (Boot, Page File, Crash D
I» T Services and Applications I |

GDisk‘l
Basic | New Volume (D:)
2791.05 GB 12791.04 GB NTF5

Online althy (Primary Partition)

B Unallocated [l Primary partition

Figure 27 Windows GPT partition and Volume
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3.2 Linux OS

In order to add a new GPT disk to an existing Linux installation, several steps are needed:

a)
b)
c)
d)
e)
f)

Create a GPT partition

Create a file system

Format and label the file system

Create a mount point

Mount the new file system

Update the /etc/fstab file in order to automatically mount the FS at boot time.

There are several ways and tools for this, in this example Parted will be used, an Ext4 file system

will
1.

be created and it will be mounted on /work mount point.

Logged on as root, run Parted /dev/sda (this command invokes Parted in interactive mode
and uses /dev/sda as the target disk, in this case /dev/sdb is the OS disk and /dev/sda is the
new disk.

From Parted, run Mklabel gpt (this labels the new disk as GPT).

From Parted, run Mkpart Data Ext4 0% 100% (This creates a new partition named Data, from
the beginning to the end of the disk, also creates a single Ext4 type file system that will be
referred to as /dev/sdal)

From Parted, run Print (prints the disk and partition information to the console, this is just
for confirmation)

[root@localhost “1# parted sdeuvssda

JGHU Parted 3.1
zing ~devssda
jelcome to GHU

Parted?! Type "help’ to view a list of commands.

(parted) mklabel gpt
flarning: The existing disk label on ~/devssda will be destroyed and all data on this disk will be lost. Do you want to continue?

IYes/No7 y

(parted) mkpart Data Ext3 8» 188

(parted) print

Model: Intel RMS3CCHEB (scsi)

Disk sdevrsda:

2392GB

[Sector size (logicalsphysical): 512B-512B
Partition Table: gpt

[Humber Start
1 1849kB

(parted) _

5.
6.
7.
8.

End Size File system MName Flags
2392GB 2392GB Data

Figure 28 Parted output

Run mkfs -t ext4 /dev/sdal (this command formats the Ext4 file system /dev/sdal)

Run e2label /dev/sdal /workdidsk (this command labels the file system as workdisk)

Run mkdir /work (this command creates the mount point /work)

Run mount LABEL=/workdisk /work (this command mounts the FS labeled /workdisk on the
mount point /work

Edit the /etc/fstab file and add this new FS and mount point in order to automatically mount
the FS every time the system boots up.

19
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4.

Look up the GPT Disk Properties

4.1 Windows OS

Go to Disk Management > Right click on Disk 0 > Properties > Volumes
Tab. It displays Disk O with capacity larger than 2 TB and the GPT partition style.

A Computer Management
File Action View Help

pacity l f

MEB

p0.66 GB

e _ﬁ EINER-§
& Computer M| Volume | Layout | Typ Intel RMS25CB0S0 SCSI Disk Device Properties
4 i} System 1| Simple Basi -
b (L) Task| | Simple  Basil| [ General | Polici | Volumes | Driver | Details | Events |
b §& Even||co (C)  Simple Basif| [/
b 5| Share s contained on this disk are listed below.
b Lo Disk 0
b (B Perfc
e : Basic
=4 Devig
4 B2 Storage tatus: Online
b 4 Winc / artition style: GUID Parttion Table (GPT) )
_ [ Dk Capacity: 2858032 MB
b T Services || Unallocated space: 2 MB
- Reserved space: 53 MB
4Disk 0 —
Bacic Volumes:
2791.03 GB 300 Volume Capacity
He = 300 MB
L = () 2857631 MB
“@Disk 1 |
Unknown
279117 GB 214 Properties
Mot Initialized Un
_ = | ok || Cancel
<[] [>[| M Unallocated M Prim

Figure 29 GPT Disk Properties in Windows
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Look up the GPT Disk Properties

4.2 Linux OS

You can check your disk’s properties with the fdisk command, option - I.

[rootPlocalhost “1# fdisk -1 /dewsda

isk rsdevrsdal £392.8 6B, 2391994793984 bytes, 4671864832 sectors
nits = sectors oi” T * 512 = 512 bytes
Sector zize (logicalsphysical): 512 bytes ~ 512 bytes

I-0 =zize (minimum-optimal): 512 bytes ~ 512 bytes
isk label type: dos
Disk identifier: BxBBBBBBBA

Device Boot Start End Blocks Id [ System
devssdal 1 4294967295 2147483647+ ee “GPT

Figure 30 GPT Disk Properties in Linux
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Backup

5. Backup

If you cannot install successfully with the above steps, try the following steps before RAID and
BIOS configuration. These steps will change your entire BIOS configuration to the default
configuration.
1. Press F2 when system POST to enter system BIOS
2. Press F9 or switch to Exit tab and select Load Default Values.
3. Click Yes when the screen displays:

“Load Optimized Defaults?”

fiptio Setup Utility - Copyright (C) 2009 American Hegatrends, Inc.

Load Default Values

Load Optimized Defaults

Load Optimized Defaults?

Figure 31 Load Optimized Defaults

4. Press F10 to save and exit.
Click Yes when the screen displays: “Save Configuration and Reset?”
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