Guide to Intel Rapid Storage

Overview

Intel® Rapid Storage Technology (Intel® RST) provides new levels of protection,
performance, and expandability for desktop and mobile platforms. Whether using
one or multiple hard drives, users can take advantage of enhanced performance
and lower power consumption. When using more than one drive, the user can

have additional protection against data loss in the event of a hard drive failure.

Its user-friendly interface makes creating and managing your storage simple and
intuitive. Combined with Intel® Rapid Recover Technology, setting up data
protection can be accomplished easily with an external drive. Valuable digital
memories are protected against a hard drive failure when the system is
configured for any one of three fault-tolerant RAID levels: RAID 1, RAID 5, and
RAID 10. By seamlessly storing copies of data on one or more additional hard
drives, any hard drive can fail without data loss or system downtime. When the
failed drive is removed and a replacement hard drive is installed, data fault

tolerance is easily restored.

Intel Rapid Storage Technology can also improve the performance of disk
intensive retrieval applications such as editing home video. By combining from
two to six drives in a RAID 0 configuration, data can be accessed on each drive
simultaneously, speeding up response time on data-intensive applications. Also,
due to drive load balancing, even systems with RAID 1 can take advantage of

faster boot times and data reads.

Intel Rapid Storage Technology provides benefits to users of a single drive as
well. Through AHCI, storage performance is improved through Native Command
Queuing (NCQ). AHCI also delivers longer battery life with Link Power
Management (LPM), which can reduce the power consumption of the chipset and
Serial ATA (SATA) hard drive.

Note:
The screenshots in this document are for reference only and may vary depending on the actual product.
For more information about Intel® Rapid Storage Technology (Intel® RST), please refer to the Intel website at www.intel.com.



Installation Instructions

1. Download the Intel Rapid Storage Technology software from ASRock website.
Go to the product page of your ASRock motherboard, select Support >
Download, and find the “Intel Rapid Storage Technology driver and utility”.
Save the file to a known location on your computer's hard drive.

Locate the file on your hard drive and double-click it.

Click Continue (if needed) to launch the installation program.
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Click Next on the Welcome screen.

Intel® Rapid Storage Technology

Welcomel
You are about to install the following products:

« Intel® Rapid Storage Technology driver (ver. 19.5.7.1058)
- Intel® Optane™ Memory and Storage Management application (optional)

It is strongly recommended that you exit all programs before continuing.
Click 'Next' to continue, or 'Cancel' to exit the setup program.

Click 'Next’ if you are sure you want to overwrite the current driver with older version.

This computer currently contains an Intel® Rapid Storage Technology driver version which is newer than the
version you are about 1o install.
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6. Read the license agreement and select I accept the terms in the License
Agreement and then click Next.

Intel® Rapid Storage Technology

License agreement:

SOFTWARE LICENSE AGREEMENT ~

DO NOT DOWNLOAD, INSTALL, ACCESS, COPY, OR USE ANY PORTION OF THE SOFTWARE UNTIL YOU
HAVE READ AND ACCEPTED THE TEEMS AND CONDITIONS OF THIS AGREEMENT. BY INSTALLING,
COPYING, ACCESSING, OR USING THE SOFTWARE, YOU AGEEE TO BE LEGALLY BOUND BY THE TERMS
AND CONDITIONS OF THIS AGREEMENT.

If You do not agree to be bound by, or the entity for whose benefit You act has not authorized You to accept, these terms
and conditions, do not install access, copy, or use the Software and destroy all copies of the Software in Your
possession.

This SOFTWARE LICENSE AGREEMENT (this “Agreement”) is entered into between Intel Corporation, a Delaware
corporation (“Intel”) and You. “You" refers to you or your employer or other entity for whose benefit you act, as

+/'| | accept the terms in the License Agreement
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7. Read the Important Note and click Next.

Intel® Rapid Storage Technology

@ Important Note:

The Intel® Rapid Storage Technology driver you are about to install may be used to control the storage
device that this computer boots from or a storage device that contains important data. You will NOT be
able to uninstall this driver.

| . | <mack ] wea> | cancet |
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8. Select the checkbox to include installation of Intel® Optane™ Memory and
Storage Management app and then click Next.

Intel® Rapid Storage Technology

Include: Intel® Optane™ Memory and Storage Management app

/| Include installation of Intel® Optane™ Memory and Storage Management application to get the monitoring
and management capabilities for Intel® platform storage subsystem including support for Intel® Optane™
Memory features. You will be able to uninstall this application.

Note: If Intel® Optane™ Memory and Storage Management does not install automatically shortly after reboot
(internet connection required) then please install it manually from: Microsoft® Store.

Copyright @ Intel® Corporation m m m



9. Installation process begins. Please wait patiently.
|nte|_ Intel® Rapid Storage Technology =

Please wait, installation in progress...
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10. Installation is complete and click Ok.

Intel® Rapid Storage Technology

Installation completed successfully
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Creating a RAID Array

1. In the All apps, click on “Intel® Optane™ Memory and Storage Management”.
All apps ¢ Back
ﬂ Game Bar
System
h Get Help
System

& Get Started
System

Intel ® Graphics Command Center

Intel ® Optane™ Memory and Storage Management

2. When the following screen appears, read the license agreement, select "I
accept the terms in the License Agreement” and then click Next.

LICENSE AGREEMENT

SOFTWARE LICENSE AGREEMENT

DO NOT DOWNLOAD, INSTALL, ACCESS, COPY, OR USE ANY PORTION OF THE SOFTWARE UNTIL YOU HAVE
READ AND ACCEPTED THE TEEMS AND CONDITIONS OF THIS AGREEMENT. BY INSTALLING, COPYING,
ACCESSING, OR USING THE SOFTWARE, YOU AGREE TO BE LEGALLY BOUND BY THE TEEMS AND

CONDITIONS OF THIS AGREEMENT.

If You do not agree to be bound by, or the entity for whose benefit You act has not authorized You to accept, these terms and
conditions, do not install, access, copy, or use the Software and destroy all copies of the Software in Your possession.

This SOFTWARE LICENSE AGREEMENT (this “Agreement”) is entered into between Intel Corporation, a Delaware
corporation (“Intel”) and You. “You" refers to you or your employer or other entity for whose benefit you act, as applicable.
If you are agreeing to the terms and conditions of this Agreement on behalf of a company or other legal entity, you represent
and warrant that you have the legal authority to bind that legal entity to the Agreement, in which case, "You" or "Your”
shall be in reference to such entity. Intel and You are referred to herein individually as a “Party” or, together, as
the “Parties”.

The Parties, in consideration of the mutual covenants contained in this Agreement, and for other good and valuable
consideration, the receipt and sufficiency of which they acknowledge, and intending to be legally bound, agree as follows:

+/"| 1 accept the terms in the License Agreement m Cancel
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3. The main screen appears as below.

Intel® Optane™ Memory and Storage Management

Your storage system is functioning normally.
e Create RAID Volume v
Storage System View
Intel® Optane™
(# Click on an ¢ below 1 it ti
WMemory ly component below to manage its properties.

PCle_Array_0000
Perfarmance T

a PCle SSD (477 GB Volume1
a SEtt\'ngs ¢ ‘ ! Type: RAID O
954 GB

O 2bout Al Pcie ssp 477 6m)
a PCle SSD (1863 GB)
a PCle 55D (1863 GB)
e Internal empty port 0
e Internal empty port 1
e Internal empty port 2

e Internal empty port 3

4. Click the “Create RAID Volume” tab on the left pane and start to create a
RAID array. Here we take RAID 1 for example. Select controller and in “Select

Volume Type”, click “Real-time data protection (RAID 1)”. Click Next.

Intel® Optane™ Memory and Storage Management

& Manage Create RAID Volume
e Create RAID Volume Name: ‘ volume_0001 Proposed Configuration
Intel® Optane™ Protection
@ Vemery” —
emory Select controller:

Perfarmance @ PCle Performance

SATA
i Capaci
L settings Select volume type: a
() optimized disk performance [RAID D)
0 About Combine two disks to create a

@ Real-time data protection (RAID 1)
Efficient data hosting and protection (RAID 5)

volume where each disk stores an
exact copy of the data and
Balanced performance and data protection (RAID 10) provides real-time redundancy.




5. Select array disks and click Next.

Intel® Optane™ Memory and Storage Management

/& Manage Create RAID Volume

Select array disks:
reate RAID Volume Y Proposed Configuration
| PCle disk on Controller 5, Port 0 (1863 GB)

™
(7 'ntel® Optane | PCle disk on Controller 6, Port 0 (1863 GB) volume_0001
Memory a 1863 GB Type: RAID 1
Keep the data from one of the selected disks?
Perfarmance
® no a 1863 GB
Q Settings Volume Size: 1863 GB
Array allocation: 100%
0 About Y

Enable volume write-back cache

Initialize volume

6. Review the selected configuration. Click Create RAID Volume.

Intel® Optane™ Memory and Storage Management

& Manage Create RAID Volume

Create RAID Volume Review the selected configuration. This process could take a while Proposed Configuration

depending on the number and size of the disks. You can centinue

el Intel® Optane™ using other applications during this time. volume_0001
Memory a 1863 GB Type: RAID 1
WARMING: Completing this action will permanently delete existing
Performance data on the following disks. Back up data before continuing. a 1883 GB
a Settings /| Delete data on:

PCle disk on Controller 5, Port 0 (1863 GB)
PCle disk on Controller 6, Port O (1863 GB)

m Create RAID Volume

0 About



7. When the Desk Management window pops up, the volume is created

successfully. You need to initialize a disk before Logical Disk Management can

access it. click OK.

r

e Disk Management = O
File Action View Help
e« @ ER =XM1 [2E
Volume | Layout | Type | File System | Status | Capacity | Free 5pa... | % Free |
- () Simple Basic NTFS Healthy (B... 953.14 GB B875TGB 93 %
= (Disk 0 partition 1) Simple | 1 100%
= (Dick 0 partition4)  Simple | " talize Disk X1 0%
= Johnson's T (F:) Simple | o must intialize a disk before Logical Disk Manager can access it. 5B 72%
== KINGSTON (G: Simpl | 89 %
) "M Select disks:
[w): Digk 1

Use the following partition style for the selected disks:

(C) MBR (Master Boot Recond)
© GPT (GUID Partition Table)

! Mote: The GPT partition style is not recognized by all previous versions of

== Disk 0

Basic Windows.

953.36 GB 100 MB 2

Online Healthy (EFI Cancel thy (Recovery Partitior
@ Disk 1

Unknown

1863.01 GB 1863.01 GB

Mot Initialized Unallocated

B Unallocated

Primary partition

9. Right-click on Disk 0, click New Simple Volume.

-

MNew Spanned Volume...
Mew Striped Volume...
Mew Mirrored Volume...

Mew RAID-5 Volume...

Properties

Help

Mew Simple Yelume...




11.Then follow the instructions on the New Simple Volume Wizard. Then you can

start to use RAID 1 function.

3 New Simple Volume Wizard x
30

Welcome to the New Simple
Volume Wizard

This wizard helps you create a simple volume on a disk.

A simple volume can only be on a single disk.

To continue, click MNext.

E
; /
0 « Back MNest = Cancel b
lo v
o 7




Deleting a RAID Array

You can also use this utility to delete the RAID array or configure other RAID
functions.
Click the "Manage” tab on the left pane and right-click on the volume you want to

delete. Click Delete volume.

Intel® Optane™ Memory and Storage Management

& Your storage system is functioning normally.
a Create RAID Volume

Storage System View
Intel® Optane™
(;) Click on any component below 1o manage it il
Memory y P ge its properties.

PCle_Array 0000
Performance AT

Al pciessour7 e Yolmel
Q Settings { ! Type: RAID O
954 GB volume_0001
PCle SSD (477 GB)
0 About a Status: Normal
System volume: No
Initialized: No
PCle_Array_0001 Rename volume
Delete volume
volume_0001 * Initialize
a PCle S5D (1863 GB) Type: RAID 1
1863 GB Type: RAID 1
Al Pciessoiss3on) Change type
Size: 1863 GB

Write-cache buffer flushing:

@D craoie

Cache mode: Off
Modify Cache Mode

e Internal empty port 0
@ Internal empty port 1

e Internal empty port 2
Darta stripe size 64 KB

Physical sector size: 512 Bytes
e Internal empty port 3 Logical sector size: 512 Bytes

Note:
For more instruction and configuration information about Intel® Optane™ Memory and Storage Management, please refer to
Intel website at www.intel.com.
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Instructions on how to install an operating system onto a RAID volume

In order to install an operating system onto a RAID volume, the RAID option
must be enabled in the system BIOS, a RAID volume must be created, and the
Intel® Rapid Storage Technology driver must be loaded during operating system

setup.

@ Enabling RAID in System BIOS

Use the instructions included with your motherboard to enable RAID in the

system

BIOS.

1. Click F2 or Delete to enter the BIOS Setup program after the Power-On-Self-
Test (POST) memory test begins.

2. Enter the Advanced menu.

Click the Storage Configuration menu.

ne . asy Mode (FB)

i2 Main & 0C Tweaker % Tool € H/MW Monitor & Security

i CPU Configuration

& Chipset Configuration

a Storage Configuration

wm Intel(R) Thunderbolt
ACPI Configuration

SB Configuration 7% (4688) 40x (39900

]
Trusted Computing 99. 75MHz

Network Stack Configuration
Inte1(R) Rapid Storage Technology

UEFI Configuration 4800 MHz

UEFI Setup Style Easy Mode Description
Active Page on Entry
Full HD UEFI

Configure storage devices.
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4. Click the VMD Configuration menu.

MSReck Mode (F6)

i= Main @ 0C Tweaker / ed € H/W Monitor @ Security Exit

< Advanced\Storage Configuration

SATA Controller(s) Enabled

SATA Aggressive Link Power Management Disabled

& VMD Configuration

SATA3_0 : Detected 47% (4688 0% G

SATA3_1 : Detected
99. 76MHz 99. 76MHz
Detected
Detected
Detected
Detected
4800 MHz
Detected

Detected Description

VMD Configuration settings

5. Enable both the VMD controller and VMD Global Mapping.

SR K y Mode (F&)
iE Main & 0C Tweaker 3% Tool €3 H/W Monitor @ Security O Boot Exit
4 Advanced\Storage Configuration\VMD setup menu

VMD Configuration Temperature

Enable VMD controller Enabled

Enable VMD Global Mapping Enabled
47x (4688) 40x (39900

99.75MHz 99.76MHz
EnabTed
81
EnabTed
EnabTed
Enabled 4800 MHz

DisabTed

Description

Enable/Disable to VMD Global
Mapping

6. Click F10 to save the BIOS settings and exit the BIOS Setup program.

12



® Creating a RAID Volume in System BIOS

Use the following steps to create a RAID volume.

1. Click F2 or Delete to enter the BIOS Setup program after the Power-On-Self-
Test (POST) memory test begins.

2. Enter the Advanced menu.

Click the Intel (R) Rapid Storage Technology menu.

NSRedk Easy Mode (F6)

i Main & 0C Tweaker : % Tool € H/W Monitor & Security O Boot B Exit

CPU Configuration
Chipset Configuration
Storage Configuration
Inte1(R) Thunderbolt
ACPI Configuration
USB Configuration 47x (4688) 40x (3990)
Trusted Computing 90.76Mz 99.75MHz
Network Stack Configuration

Inte1(R) Rapid Storage Technology

UEFI Configuration 4800 MHz

UEFI Setup Style Sy Description

Active Page on Entry This farmset allows the user to

Full HD UEFI Disabled manage RAID volumes on the
Inte1(R) RAID Controller

Select Create RAID Volume and press Enter.

Key-in volume name and press Enter.

Select the desired RAID Level and press Enter.

Select the hard drives to be included in the RAID array and press Enter.
Select a stripe size for RAID array and press Enter.

Select Create Volume and press Enter to start creating the RAID array.
0. Click F10 to save the BIOS settings and exit the BIOS Setup program.

B 0 ® N o 0 b

Note:

Please refer to the RAID Installation Guide for more information from the ASRock website.
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® Loading the Intel® RST driver during OS installation

After RAID is enabled in system BIOS, it is required to load the Intel® Rapid
Storage Technology driver to make the disks or RAID arrays can be recognized

during operating system installation.

1. Download "SATA Floppy Image" from the product support/download page on
the ASRock website, extract the driver package, then save the folder to a
USB storage device.

Intel Lan driver ver:12.1

SATA Floppy Image ver19.5.7.1058 Abi 9 @ China

Intel Rapid Storage Technology driver and utility ver:19.5.7.1058 Wi 2 11 G4bi 5.24M 2024/3119 | B Global | @ China

2. At the step when the installer asks where to install Windows during Windows

setup, click Load driver.

@ & Windows Setup
Where do you want to install Windows?
Name Total size Free space Type
+4 Refresh f Delete ' / Format MNew
44 Load driver t:;i Extend
I,  We couldn't find any drives. To get a storage driver, click Load driver.
Next

Follow Windows’ installation instructions to finish the process.
4. After the Windows installation is finished, please install the “Intel Rapid
Storage Technology driver and utility” from ASRock’s website. See Page 2 for

detailed instructions.
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Instructions on how to use RAID when the OS is already installed.

If your operating system is already installed, you can still create a RAID volume

as long as the following conditions are met:

Your system supports RAID with Intel® Rapid Storage Technology. You can

confirm it with your system vendor.

The drive to be added to create the RAID volume with the boot drive must be

of equal or greater capacity.

The VMD controller and VMD Global Mapping in the BOS is set to enabled.

Warning

If your RAID controller is not enabled, enabling the RAID controller is not

recommended or supported when a drive is the boot drive. Enabling the RAID

controller may cause an immediate blue screen with an 0x0000007b error code,

followed by a reboot. If you wish to enable it, you will need to reinstall the

operating system.

If all above conditions are met, use the following steps to create a RAID volume.

1.

2
3
4.
5

Install Intel® Rapid Storage Technology.

Turn off the system.

Install one or more additional drives.

Turn on the system.

Use the Intel® Rapid Storage Technology user interface to create a RAID
volume. You can migrate the data from a single hard drive on your system to
a RAID volume that includes that hard drive plus the newly added hard
drive(s). You can also create a new RAID volume using the newly added hard

drives.

Note:

Do not create the RAID Volume in the BIOS, because this will result in a loss of data and the drive will no longer be able to boot

to the OS.
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