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Revision History

Revision
Number

Description

RST Release Version

Revision
Date

1.0

AlnitialCreation started on RST_OEM
TechGuide 16.7 -rev.1.0

AUpdated Chapter 4 (New in Release) and
merge the features from all 16.x releases
into in respective section.

Ainitial release for TG Alpha

AAdded changes to TG BIOS  information
regarding Dynamic configuration and
removing static configuration.

AUpdated screenshot for TG Bios seletion

ASection 5 updated for HSA 17.0

AChange
f\ CurrentControlSet \Services \iaStorA 0 t
f\ CurrentControlSet \Services \iaStorA C 0
to reflect window s registry changes.

AAdd overview description of TRIM support
for Optane Volume.

AAdded Section 21.1 Modern Standby
Support.

AModified Supported Platform Table

AAdded section 5.12 for handling scenarios
with a mismatch between HSA Ul and
Driver/Middleware

AAdde d section 30.7 Ul Error handling

AAdded fevaluation" tags for Carson Beach
in Section2.1.2, and 3

AChanged Page 1 1 Changed description
from A17.xx.xx0 to A17
description and updated revision number
to 1.0

17.0

January 2019

1.0.1

ARemove Car son Beach from
documentation. (section 2.1.2, entry in
section 3.1.4)

AAdd new features for RST 17.2 release.
(section 2.2)

AChange fiaStorA.syso t

17.0,17.2

January 2019

1.0.2

AAdded Di sabling Adaptive
new for 17.2

A Added section 6.4.1.3 about Pagefile
Optimization.

17.0, 17.2

January
2019.
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1.03

A Updated documents at various locations
based on rev 1.0.2 feedback of internal
teams .

A Generalised driver version from 17.x to
17.0 in Section 5

17.0,17.2

February
2019

1.04

A Added section 2.2.2 for ~ Pentium/Celeron
support in 17.2 release.

A Added note about the type of CPU sku
that will support Optane Memory in
section 3.1.3

17.2

February
2019

1.1.0

A Added RST 17.3 released features into
What New for 17.3 section

A Added Optane Me mory support  for
Mobile Pentium and Celeron into What 6
New section for 17.3

A Updated Supported Platform in 3.1.3
A Updated Features in 3.1.4

17.3

March 2019

1.2.0

A Added RST 17.5 released features into
What 6s New for 17.5 se

A Update Support Table  with new
supported platforms. (section 3.1.3)

A Update Feature Table with new
supported platforms. (section 3.1.4)

AAdded APM Level settin

A Added Section 20.8 for APM Level
Registry Key.

17.5

April 2019

121

A TG Optane Roaming Limitation to section
6.1.2.3

A Modify Disk Defrag/Optimization of an
Optane Volume in section 6.1.2.2

17.x

April 2019

122

A Added not es regarding enabling Optane
in AC mo de for section 6.1.1.2, 6.4.1.2 .4,
6.4.2 .4

A Remove GCF from suppor ted list in
section 3.1.3 and 3.1. 4

17.x

May 2019
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1 About This Document

1.1 PurposeandS cope ofthis  Document

This document will assist customers in evaluating, testing, configuring, and en abling CPU Attached
Storage, Intel ® Opt ane E MeRMDr 0f1/5/10, and AHCI functionality on Intel -based platforms
using the Intel ® Rapid Storage Technology  (Intel ® RST) software for the chipset components as

|l isted in the productds Readme. txt file.

This d ocument also describes installation procedures, caching acceleration techniques, other RST
features, RAID volume management such as creating, deleting, and modifying volumes, common

usage models, and any special notes necessary to enable customers to devel op their RST-

compatible computer systems

1.2 Intended Audience

This document is targeted for the following audience under proper Intel NDA guidelines and thus can
be shared amongst the following provided they have proper NDA in place (e.g. an OEM can share
with an ODM that has Intel NDA in place) ( e.g. an OEM can share with an ODM that has Intel NDA in
place) :

OEMs (Original Equipment Manufacturers)
ODMs (Original Design Manufacturers)
IHVs (Independent Hardware Vendors)
ISVs (Independent Software Vendors)

IBV s (Independent  BIOS Vendors

SIs (System Integrators )

= =4 =8 -4 -a-9
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2 New In Release Version 17. X

This section is for keeping track of new features introduced in Intel R apid Storage Technology (RST)
version 17 subsequence releases.

2.1 Whatos New inlRéel ease

This secti on covers new features added in initial release of Intel © RST version 17. 0.

2.1.1 Intel © Optane ™ Memory H10 (Teton Glacier) Support

The Intel E OptaneE Memory H10 with Sol icanbigks 8D-XPolttasdr age ( Tet
traditional NAND  flash based media into asingle M.2 socket 3 device. The M.2 PCle Gen 3 x4 device

is split ted into two Gen 3x2 devices where each ASIC will utilize 2 lanes of PCle and share PERST#,

REFCLK, and CLKREQ# sig nals. Architecturally  Teton Glacier will be enumerate d as two separat e

devices inthe system . The host system will see each device individually and separately. Intel RST

will combined them into a single Intel Optane Memory volume (bootable or data volume)

Due to the dual drive s nature of the product, platform BIOS must sup port detection and
reconfiguring the M.2 port to support two PCle gen3 x2 devices at the same time. Refer to section
462 for TG6s BI OS information.

For a list of known  hardware limitation s for Teton Glacier, refert o section 6.1.1.2 .

For a list of minimum requirements for Teton Glacier, refer to section 6.2.2 .

For procedure on how to setup Teton Glacier Optane Memory Boot Volume, referto  section

6.5.1.24 .

For procedure on how to setup Teton Glacier Optane Memory Data Volume, refer to section 6.5.2.4 .

2.1.2 Intel E OptaneE Memory M15 (Carson Beach)
(eval uation only)

Intel Optane Memory M15 (Carson Beach I for evaluation only) is the next generation of Intel

Optane Memory module. Starting with Intel Rapid Storate Technolgy (RST) version 17.0, Carson

Beach (evaluation only) is supported as fast disk of Opta ne Memory Volume. Limitation, minimum

system requirements, and enabling procedures should be similar to previous generations of Intel
Optane Memory module with the exception of newer version of PreOS UEFI driver, and Windows RST
driver. Newer version of Pr ~ eOS UEFI driver and Windows RST driver are compatible with previous
module.

NOTE : Intel© OptaneTM Memory M15 (Carson Beach T for evaluation only) Support is for

evaluation purposes only. This release is not recommended to be used for production with
this f eature.
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2.1.3 TRIM Support For NAND SSDin Optane ™ Volume

Starting with version 17.0, RST driver supports TRIM for Optane E Volume if slow drive (SSD/NAND)
reports support for TRIM and reported to the OS. When RST driver receives a TRIM command from
the OSto Op t a n ¥dfume, it will forward that command to Optan¥é&l umedbds slow drive.

case of Intel © Opt a n Mdmory H10 (Teton Glacier) Opt a n ¥diume, TRIM commands will be
forwardedto TG6s NAND devi ce.

2.2 Whatos New in Release 17. 2

This section convers few  features added in Intel RST version 17.2

2.2.1 Disable Adaptive D3 for Optane ™ Configuration

Starting with RST version 17.2, Adaptive D3 is disabled for Optane Volume because Adaptive D3 is
designed for HDD disks. For Optane configuration during Modern Standby, the RST driver controls
power of slow disk and OS controls Dx state of fast disk. The fast diskis SSD  and the whole volume

is exposed to the OS as SSD disk therefore Adaptive D3 should be disabled for Optane Volume.

2.2.2 Optane ™ Memory Support for Desktop Pe ntium and
Celeron Sku.
Starting with RST version 17.2, Optane Memory feature is added to Optane capable platforms that

use desktop Pentium/Celeron Sku. Optane Memory feature is not yet available for Optane capable
platforms that use mobile Pentium/Celeron Sku.

2.3 Whatos New in Release 17. 3

This section convers few features added in Intel RST version 17.3

2.3.1 Optane ™ Memory Feature for Supported Platforms with

Mobile Pentium and Celeron Processor
Starting with RST version 17.3, Optane Memory feature is added to Op tane capable platforms that
use mobile Pentium/Celeron Sku. Please refer to section 3.1.3 for a list of supported platform.

2.3.2 Optane ™ Memory Feature for Intel® SSD 660p NVME

With previous version s of Intel Rapid Storage Technology (RST ) driver, only SATAHD D/SDD can be
used as slow drive in Optane Memory Volume. Starting with 17.3, Intel SSD 66p NVME (Neptune
Barbour QLC NVME) drive can also be used as slow drive in Optane Memory Volume
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2.3.3 NVME APST Optimization for Power Efficiency and

Performance
The Autonom ous Power State Transition s (APST) feature is a part of the NVME specification (version
1.1 and above) to allow NVME storage devices to support multiple power states for client power
focused implementation. APST feature allows the NVME controller to transi tion to a lower power

state after a certain idle period without software intervention. The idle period to transition is

typically programmed by the system software driver. Intel Rapid Storage Driver (Intel RST) NVME
driverimplement  APST feature so that NVME devices that support APST feature can reduce power
consumption by transitioning to lower power state or temporary go to sleep state and wake up on

activity. Microsoft Windows OS uses APM ( Advance Power Management)to  manage the power state s
of NVME driv es for different Power Profi  le. When using RST driver, APM cannot be disabled for NVME
drives because RST support NVME drives via remapping which does not expose the NVME drives to
Windows OS . Because of this, regardless of power profile, APST is always en abled for NVME drives
when using RST driver. Starting 17.3, RST driver will enable or disable APST feature for remapped

NVME PCle storage device based on current Windows OS Power Profile to optimize power efficiency

and performance.

24 Whatos New in Release 1

2.4.1 New Supported Platform s

Referto section 3.1.3  for new supported platform s added in this release.

2.4.2 Registry to control APM Level

Fora system that usesHDD dr i ve, I ntel E Opt an evérld Mlass oesppnsideadssof e r s
SSD performance at a fraction of a cost by caching frequently ~ accessed data f r om HDD t o OptanekE
memory module . In Optane+HDD configuration, an HDD with self -managed, aggressive power
policy setting may spin down to save power while Optane E is servicing I/O operations. However, if
OptaneE module does not contain the data requesuped from the
latency will cause a negative performance impact ( e.g. lagging in a game). To avoid data lagging in
Optane configuration  wit h HDD, starting with RST 17.5 , the user can disable disk spindown by
setting a new RST windows registry setting . Referto section 20.8 for more information.
§ 8§
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3 Intel ® Rapid Storage Technology

Intel ® Rapid Storage Te chnology (Intel ® RST) provides added performance and reliability for

supported systems equipped with serial ATA (SATA) hard drives ( HD D @asdjor solid state drives
(SSDés) and PCIl e AH®&dndbN ghMptima BMstorage solution. It offers value -add
features such as RAID and advanced Serial ATA* capabilities for the Microsoft * Windows* operating
systems (for detailed OS support, review the Release Notes for each software release). Also overall
system responsiveness is boosted by the Intel ® Optane E Memory system acceleration caching

feature.

The RAID feature supports RAID level O (striping), RAID level 1 (mirroring), RAID level 5 (striping

with parity) and RAID level 10 (striping and mirroring). A configuration supporting two RAID levels
can also b e achieved by having two volumes in a single RAID array that use Intel ® RST. This
configuration is known as a Matrix array. The RAID capability addresses the demand for high -
performance or data -redundant desktop and mobile  platforms.

The product also inclu  des premium -RST features as well as support for other premium -platform
technologies.

3.1 Overview

3.1.1 Product Release Numbering Scheme

The product release  version is divided into 4 sections or numbers ( AA.B.CC.DDDD , e.g.
12.0.0.1001 ).

Number/  Section Description
AA : This section represents the major release version of the
Major Release product. It usually is usually associated with a major change
Number in features or new platform/chipset launch.
B: This section represents  the minor release version of the
Minor (Maintenance) product. If this number is non -zero , then the release is a
Release Number minor release of the ~ AA major release version. This can

represent a maintenance release with several bug fixes or it
can align with a platform refresh as example.

CC: This section represents customer specific hot fixes. If this

Hot Fix Release number is non -zero , then the release is a customer specific
Number hot fix release to resolve a customer specific issue.

DDDD : This section represen ts the build number of release AA .B.CC,
Release Build Number Note: for production releases, the build number always

begins with the number 0616 (e.g.
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3.1.2 RAID Levels

RAID 0 (striping) RAID level 0 combines two to six drives  so that all data is divided
into manageable  blocks called strips. The strips are distributed
across the array members on which the RAID 0 volume resides.

This improves read/write performance, especially for sequential
access, by allowing adjacent data to be accessed from more than
one hard drive  simultaneously. However, data stored in a RAID 0
volume is not redundant. Therefore, if one hard drive fails, all

data on the volume is lost.

The RAID 0 volume appears as a single physical hard drive with a
capacity equal to twice the size of the smalle r hard drive.

The Intel ® SATA AHCI/RAID controller s with Intel Rapid Storage
Technology allows upto  six** drives to be combined into a single
RAID 0 array, providing additional scaling of storage performance.
**Note: the number of drives supported in a RA ID 0 array is
dependent upon the chipset model. Consult the specification for
your chipset to determine the maximum number of drives

supported in a RAID array.

RAID 1 (mirroring) RAID level 1 combines two hard drives so that all data is copied
concurrent ly across the array members that the RAID 1 volume
resides on. In other words, the data is mirrored across the hard
drives of the RAID 1 volume. This creates real -time redundancy
of all data on the first drive, also called a mirror. RAID 1 is
usually us ed in workstations and servers where data protection is
important.

The RAID 1 volume appears as a single physical hard drive with a
capacity equal to that of the smaller hard drive.

RAID 5 (striping with RAID level 5 combines three  to six drive s so that all data is
parity) divided into manageable blocks called strips. RAID 5 also stores
parity, a mathematical method for recreating lost data on a single
drive, which increases fault tolerance. The data and parity are

striped across the array members. T he parity is striped ina
rotating sequence across the members.

Because of the parity striping, it is possible to rebuild the data

after replacing a failed hard drive with a new drive. However, the

extra work of calculating the missing data will degrade the write
performance to the volumes. RAID 5 performs better for smaller

I/O functions than larger sequential files.

RAID 5, when enabled with volume write -back cache with
Coalescer, will enhance write performance. This combines multiple
write requests fr  om the host into larger more efficient requests,
resulting in full stripe writes from the cache to the RAID5 volume.

RAID 5 volume provides the capacity of (N -1) * smallest size of
the hard drives, where N >= 3 and <=4.

For example, a3 -drive RAID 5 will  provide capacity twice the size
of the smallest drive. The remaining space will be used for parity
information.
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RAID 10 (striping and RAID level 10 uses four hard drives to create a combination of

mirroring) RAID levels 0 and 1. The data is striped acr oss atwo -disk array
forming a RAID 0 component. Each of the drives in the RAID 0
array is mirrored to form a RAID 1 component. This provides the
performance benefits of RAID 0 and the redundancy of RAID 1.
The RAID 10 volume appears as a single physical h ard drive with a
capacity equal to two drives of the four drive configuration (the
minimum RAID 10 configuration). The space on the remaining two
drives will be used for mirroring.

*RAID 10 is currently NOT supported on RST PCle Storage
member disks.

3.1.2.1 Typi cal Usage Model for RAID L evels

RAID 0 RAIDO provides end -users the performance necessary for any disk -
intensive applications; these include video production and editing,
image editing, and gaming applications.

RAID 1 RAID1 provides end -users with datare dundancy by mirroring data
between the hard drives.

RAID 5 RAID5 provides end -users with good performance and data
redundancy by striping data and parity across all the hard drives.
The write performance is enhanced with volume write -back cache.

RAID 10 RAID10 provides end -users with the benefits of RAID 0
(performance) and RAID 1 (data mirroring).

3.1.3 Supported Platforms for This Release
Note:
1 All platform/chipset SKUs listed in this section support AH Cl mode.
1 Premium chipsets also  support RST Premium/O pt aneE mode.
1 Certain non -Premium SKUs (see the following t abl e) support AHCI along with R
mode.
1 Optane Memory is available for Optane -capabled platform /chipset SKUs that uses Core

processor, Desktop Pentium/Celeron Sku processor , or Mobile Pentiu m/Celeron processor .
1 Highlighted platform is the new |y added platform for this release.
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Table 3-1: Platform/Chipset SKUs

Supported in this Release

intel)

PCH SupporReleased In

w i~ |o || o vy o] | oWy
L0 L0 Ln Ln © © N~ N~ N~ N~
AHCI | Premium | Optane | < | < | <1 | <1 | =} =) = | -
PCH Mode Mode Mde | @ | B |G |0 |a|la|b|al|d|b
. ! ¥ ||| || ||| |
PCH SKU Chipset Name CPU Farily Segment
X299 (Basin Falls) Intel® 200 Series Chipset Family SKEX KBPH HEDT X X X X X X
X299 (Basin Falls) Intel® 200 Series Chipset Family KBEX KBPH HEDT X X X X X X
KBER Base U Intel® 200 Series Chipset Family KBER SPTLP Mobile X X X X X X X X X | X
KBER PremiurdJ Intel® 200 Series Chipset Family KBER SPTLP Mobile X X X X X X X X X X X | X
CNLY Premium Intel® 300/240 Series Chipset Family| CNL CNPLP Mobile X X X X X X | X
CNEU Premium Intel® 300/240 Series Chipset Family| CNL CNPLP Mobile X X X X X X | X
CNLEU Base/Mainstream Intel® 300/240 Series Chipset Fgmil | CNL CNPLP Mobile X X X X X | x
WHI:U Premium Intel® 300/240 Series Chipset Family| WHL CNPLP Mobile X X X X X | X
H310/H310C Intel® 300/240 Series Chipset Family| CNL/CFL| CNPH Desktop X X X X | X
H310D Intel® 30240 Series Chipset Family | CNL/CFL CNPH Desktop X X | X
H370 Intel® 300/240 Series Chipset Family| CNL/CFL CNPH Desktop X X X X X | X
Z390 Intel® 300/240 Series Chipset Family| CNL/CFLj CNPH Desktop X X X X X X | X
Q370 Intel® 300/240 Series Chipset Family| CNL/CFLj CNPH X X X X X X | X
Q360 Intel® 300/240 Series Chipset Family| CNL/CFLj CNPH X X X X X X | X
B360 Intel® 300/240 Series Chipset Family| CNL/CFL| CNPH X X X X X X | X
C246 Intel® 300/240 Series Chipset Family| CNL/CFL| CNPH X X X X X X | X
QM370 Intel® 300/240 Series Chipset Family| CNL/CFL| CNPH Mob/Desk X X X X X X | X
HM370 Intel® 300/240 Series Chipset Family| CNL/CFL| CNPH Mob/Desk X X X X X X | X
CM246 Intel® 300/240 Series Chipset Family| CNL/CFL| CNPH Desktop X X X X X X | X
Z370 Intel® 200 Series Chipset Family CNL/CFL KBPH Desktop X X X X X X | X
B365 Intel® 300/240 Series Chipset Family| CFL KBPH Mobile X X X X X | x
CML:U Premium CML CML:LP Mobile X X X
CML:U Base/Mainstream CML CMLLP Mobile X L X
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3.1.4 Supported Optane ™ Memory for  This Release

Optane Memory Model Initial Intel® RST Release Version Initial  PreOS Version
Optane Memory H10 (Teton 17.0 .0.1072 17.0.0. 3679

Glacier)

Optane Memory M10 (Stoney 15.9 15.9

Beach 2)

Optane Memory (Stoney Beach 1) 15.5.0.1051 15.5.0.2875

3.1.5 Supported I ntel NVME as Slow drive fo

Volume
Intel NVME Drive Model Initial Intel® RST Release Version Initial PreOS Version
Intel SSD 660p NVME (Neptune 17.3.0.1011 17. 3.0. 4057
Harbor QLC NVME)
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3.1.6 Intel ® RST Key Feature/Functionality Mat IX
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; Lo | < | x| < | < c | O| O | O o c | O o [ >
PCH SKU Chipset Name s NIl |lmlalalalolT|[aloclolxT
X299 (Basin Falls) Intel® 200 Series Chipset Family X | X | X | X | X | X | X | X ]| X ]| X ]| X ]| X
X299 (Basin Falls) Intel® 200 Series Chipset Family X | X | X | X | X | X | X | X | X ]| X | X ]| X
KBLR Base U Intel® 200 Series Chipset Family - X - X | X | X
KBER Prenum-U Intel® 200 Series Chipset Family X X X X X X X
CNLY Premium Intel® 300/240 Series Chipset Familf X | X | X | X | X | X [ X
CNLEU Premium Intel® 300/240 Series Chipset Famill X | X X | X | X
CNLU Base/Mainseam Intel® 300/240 Series Chipset Famil X X | X | X
WHL-U Premium Intel® 300/240 Series Chipset Famill X | X X | X | X
H310/H310C Intel® 300/240 Series Chipset Famill X | X X | X | X
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H310D Intel® 30/240 Series Chipset Famil
H370 Intel® 300/240 Series Chipset Famil
Z390 Intel® 300/240 Series Chipset Famil
Q370 Intel® 300/240 Series Chipset Famil
Q360 Intel® 300/240 Series Chipset Famil
B360 Intel® 300/240 Series Chipset Famil
C246 Intel® 300/240 Series Chipset Famil
QM370 Intel® 300/240 Series Chipset Famil
HM370 Intel® 300/240 Series Chipset Famil
CM246 Intel® 300/240 Series Chipset Famil
Z370 Intel® 200 Series Chipdeamily
B365 Intel® 300/240 Series Chipset Famil
CML:U Premium

CM_-U Base/Mainstream

Notes:

1. Feature not available for Windows Server and 32 -bit Windows Client

2. Modern Standby only available for Windows 10 and beyond.

3. This feature requires an Intel Optane Memory module with capacity of 32G B or larger. Optane Memory module with capacity of 16GB is NOT SUPPORTED
4. Required Pre -0S: 16.0.2.3402 or later

5. Pinning is NOT SUPPORTED with DDA.

24
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3.1.7 Supported Operating Systems for This Release
Table 3-2: Supported OS  Matrix
17 x Release Operating System Version Supported Editions
Supported
Windows* . )
17.0,17.2 Redstone(X) 64 bit Windows RS5
17.0 .17.2 Windows*  Server 64 bit All editions with latest available service
2016 release
17.0,17.2 Windows PE ~ 64 bit All editions

Note: OEM manufacturing support only

3.1.8 Supported MSFT* Performance Debug Tools

Beginning with Intel ® Rapid Storage Technology 13.0, Intel® RST Driver supports the MSFT*

ACri msond Event Tracing for Wi ndows* ( EHarW3ponpivemesso r Refem c e

MSFT* for information on t his ETW.

§ 8

Intel Confidential

25

meas u



intel)

4 Intel ® Rapid Storage Technology
Suite

The Intel ® Rapid Storage Technology Suite contains these core components:
1. Intel ® Rapid Storage Technology (Intel ® RST) OS runtime software package:
a. AHCI/RAID driver (and filter driver for backwards compatibility)
b. Graphical User Interface (Intel ® RST Ul), optional
c. Event Monitor service (IAStorDataMgrSvc) optional; interfaces with:
i. Intel ® RST Ul (graphical user interface)
ii. Event Notification Tray Icon (IASt orlcon)
iii. Windows system NT Event log
d. Intel ® Optane E Me mor y S diasterAfsService)
e. Intel ® Optane E Me mor y Mt drivef (iadtorAésy
f. Intel ® Optane E Me mor y Na t (iasterAfshatipe)
For Intel ® Optane E  Me mo Stoyage and Management Ul:
a. AHCI/RAID dr iver ( and filter driver for backwards compatibility)
b. Graphical User Interface (Intel ® Opt aneE MeStmmgewnnd Management Ul )
c. Event Monitor service (IAStorDataMgrSvc) optional; interfaces with:
i. Intel®Intel ® Opt aneE MeéeStmmgewnd Management Ul (GUI)
ii. Event Notification Tray Icon (IAStorlcon)
iii. Windows system NT Event log
Intel ® Optane E Me mor y S diastorAfsService)
Intel ® Optane E Me mor y Mt drivef (iadtorAésy
Intel ® Optane E. Me mor y Na t {iagterAfsNatipe)
g. (RSTMwService )
2. Intel ® Rapid St orage Technology BIOS components:

-~ o0 a

a. Intel ® Rapid Storage Technology RAID Option ROM (legacy support)
b. UEFI driver (with HII  -compliant UI)

Note !: Although installed in all cases, only runs when 32GB or larger SKU softhelntel ® Opt aneE
module are being usedt o enable System Acceleration.

The following components are available for OEM manufacturing use only; NOT to be
distributed to end - users!

3. Intel ® Rapid Storage Technology RAID mode utilities
a. Intel ® RSTCLI 64 -bit Windows/WinPE command line interface utilities
b. DEVSLP Tool - command line utility for configuring DEVSLP register values
RcfgSata
i. DOS-based command line interface utility (legacy support)
ii. UEFI Shell -based command line interface utility
d. RcmpSata compliance utility
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i. DOS-based Intel ® RST RAID mode compli ance check utility (legacy support)
ii. UEFI Shell -based Intel ® RST RAID mode compliance check utility

4.1 Intel ® Rapid Storage Technology Software

The Intel ® RST software is the major component of the Intel ® Rapid Storage Technology  Suite . The
software includes the Intel ® RST AHCI and RAID 64 bit driver s for supported Windows* operating
systems. The driver supports  several Intel ® Serial ATA AHCI/ RAID controller s and will recognize
each unique device ID and sub  -class code. Because of this, the driver must be insta lled before the
Windows operating system is installed onto a RAID volume or a single SATA hard drive connected to

the RAID controller. The OS runtime driver, in conjunction with the Intel Rapid Storage Technology
option ROM or the RST pre -OS UEFI driver , will provide boot capability for a Il supported RAID levels .
The driver, in conjunction with the Intel ® RST UI, provides RAID volume management (create,

delete, migrate , etc. ) within the Windows operating system. It also displays SATA* device and RAID

volume information.  Included with the software package is the RAID monitor service that monitors

and reports various events of the storage subsystem. Other advanced features supported include
System Acceleration with Intel® Optane technology.

4.2 Intel ® Rapid Stor age Technology Option ROM

The Intel ® Rapid Storage Technology  Option ROM is a standard Plug and Play option ROM that adds
the Int13h services and provides a pre -OS user interface for  the Intel® Rapid Storage Technology
solution. The Int13h services allow a RAID volume to be used  as a boot hard drive. They also detect
any faults in the RAID volume being managed by the RAID controller. The Int13h services are active

until the RAID driver takes over after the operating system is loaded.

The Intel Rapid Storage Technology option ROM expects a BIOS Boot Specification (BBS) compliant
BIOS. It exports multiple Plug and Play headers for each non -RAID hard drive or RAID volume,

which allows the boot order to be selected from the system BIOS's setup utility. When the system
BIOS detects the RAID controller, the RAID option ROM code should be executed.

The Intel Rapid Storage Technology  option ROM is delivered as a single uncompressed binary image
compiled for the 16  -bit real mode environment. To conserve system flash ~ space, the integrator may
compress the image for inclusion into the BIOS. System memory is taken from conventional DOS
memory and is not returned.

4.3 Intel Pre-0OS RAID Configuration Utilit ies
The Intel RAID Configuration utility is an executable with capabi lities similar to the Intel Rapid
Storage Technology option ROM. Both Legacy OROM and UEFI configuration utilities can operate in

16 -bit MS -DOS* mode. It provides customers with the ability to create, delete, and manage RAID
volumes on a system within a DO S environment. For ease of use, the utility has command line
parameters that make it possible to perform these functions by using DOS scripts or shell
commands.

The RAID Configuration utilit ~ ies use command line parameters. Below is a snapshot of the help text

displayed when using the -? flag. It shows the usage for all supported command line flags necessary
for creating, deleting, and managing RAID volumes.
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4.3.

1 RCfgSata Utility for MS  -DOS* and UEFI

1 Rcfgsata.exe = DOS application

1 Rcfgsata.efi = UEFI applicatio  n (UEFI shell required)

The command syntax for the Intel RAID Configuration utility is shown below:

rcfgs ata.efi (or r cfgsata.exe) [/?][/Y][/Q] [/C:vol_name] [/SS:strip_size] [/L:raid _level]

[/S:vol_size] [/DS:disk_ id] [/D:vol_name] [/X] [/1] [/P] [/U] [/ST] [/SP] [/V] [/RRT] [/Sync

<Auto | Manual >][/M :disk_port ][/EM][/ER] [/ACCEL:vol_namel cache_vol mode 1[/RA]
[/[SD] [CONCAT Device_ID_fast -drive Device_ID_slow -drive Concatenation_ boundary_in_MB]
[DECONCAT]

? Displays Help Screen. Other options ignored.

Y Suppress any user input. Used with options /C, /D, /SP and IX.

Q Quiet mode / No output. Should not be used with status commands.

COMMANDS - Only one command at a time unless otherwise specified.

/C Create a volume with the specified name. /S, /DS, /SS, and /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 volume sizein ~ GB or percentage if a '%' is appended. Percentage must be
between 1 -100. Only valid with /C.

/DS Selects the disks to be used in the creation of volume. List should be delimited by
spaces.

/D Delete Volume with specified name.

X Remove all metadata from all disks. Use with /DS to delete metadata from selected
disks.

/l Display All Drive/Volume/Array Information. /P can be specified.

P Pause display between sections. Only valid with /I or /ST.

/U Do not delete the partition table. Only valid with /C on RAID 1 volumes.

/ISP Marks the selected drive(s) as spare(s). Use with /DS

/ST Display Volume/RAID/Disk Status.

N Display version information

/IRRT Create a recovery volume. Only valid with /C. Requires /M.

/Sync Set sync type for 'Recovery' volume. Only va lid with /RRT.

28
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™M Specify the port number of the Master disk for ‘Recovery' volume. Only valid with /RRT.
/EM Enable only master disk for recovery volume
/ER Enable only recovery disk for recovery volume; /EM and /ER actions will result in change

from Con tinuous Update mode to On  -Request.

/ACCEL Intel ® SRT: Specify the volume to accelerate and acceleration mode
vol_namel - volume to accelerate
cache_vol - the volume to use as cache
mode - "enh" for enhanced, "max" - maximized
/IRA Intel ® SRT: Removes the Intel ® SRT Disk/Volume Acceleration.
/SD Intel ® SRT: Synchronizes the data from the cache device to the Accelerated
Disk/Volume.

/CONCAT  Concatenates drives into Optane E Me moVolme in postfix mode with

specified migrations size in megabytes

device_id_of fast_drive - Deviceld of fast drive (e.g.1.0)
device_id_of slow_drive - Deviceld of slow drive  (e.g. 0.0)
concatenation_boundary_in_MB - concatenation boundary in MB which is the offset

the C: partition  (e.g. 615: where 615is MB )
Example : rcfgsata.exe /concat 1.0 0.0 615
/DECONCAT Di sabl es t heMe®gyt HolumeEAcceleration.
deconcat _mode fAsafed or Aunsafeo

Example : rfcgsata.exe /deconcat safe

4.4 RSTCLI (32/64 bit) Windows Ultilit ies

Note: : RSTCLI Commands are CaskE SenSitiVe

The Intel RSTCLI 32/64 utility is an executable . It provides OEMSs with the ability to create, delete,

and manage RAID volumes on a system within a windows environment using command line
param eters that make it possible to perform these f unctions by using  scripts or shell commands.
For use in all supported Windows OS including WinPE 32/64.

The command syntax for the Intel RSTCLI utilities is shown below . Please also refer to the

clireadme.txt file included with each release for the information below.
USAGE: rstcli.exe (or rstcli64.exe)

Create Commands
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Flag Name
-C -- Create
-E -- create -from -existing
-1 -- level
-n -- hame
-S -- stripe -size
-z -- size
--rrt
-- rrtMaster
-- rritUpdate

Create Usage:
Creates a new volume and array or creates a new volume on an existing

--create --level x[ --sizey][ --stripe -size z] -- name string [

-C-l11 -nVolume 0 -0-1-00-0-2-0 (format ofthedisk ID is fi0-0-SATA _Port -00 where the

{[diskId]}
Create Examples:

second digit from th
0-0-1-0 represents SATAport#1 )

-- create

-10 -z5 -- name RAIDOVolume 0

e left represents  the SATA port on the platform

-C-11 -E0-0-1-0 -n VolumeWithData 0
-C--rrt -n RRTVolume 0 -0-1-00-0-2-0 -- rrtMaster0 -0-1-0

-C--rrt -n RRTVolume 0 -1-0-00-2-0-0 -- rrtUpdate Continuous
-- create -- help

-0-3-00-0-4-00-0-5-0
-0-2-0

array.

where the disk is located

Information Commands
Flag | Name
-1 -- information
-a -- array
-C -- controller
-d -- disk
-V -- volume
-- comma

Information Usag e:
Displays disk, volume, array, and controller information.

-- information  -- controller| --array| -- disk| -- volume {[device]}
Information Examples:
-1 -v Volume
-1 -d0-0-5-0
-1 --comma
-1 -v --comma
-1 -d0-2-0-0 --comma
--information  -- array Array_0000
-- information  -- help
Manage Commands

Flag | Name

-M -- manage

-X -- cancel - verify
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-D -- delete

-p -- verify -repair

-f -- normal -volume

-F -- normal

-i -- ini tialize

-L -- locate

-T -- delete -metadata

-Z -- delete -all-metadata**

-N -- not - spare

-P -- volume -cache -policy

-R -- rebuild

-S -- spare

-t -- target

-U -- verify

-W -- write -cache

** WARNING: Using this command deletes the metadata on ALL disks in the system

There is no option to select individual disks with this command and there is
no warning prior to the command initiating and completing . Todele te
metadata on individual disks use the T D ( -- delete) command with either

fivol ume_nameo or AdiskIl Do.

Manage Usage:
Manages arrays, volumes and disks present in the storage system.

-- manage
-- manage
-- manage
-- manage
-- manage
-- manage
-- manage
-- manage

-- manage
-- manage
-- manage
-- manage
-- manage
-- manage
-- manage

-- cancel - verify volumeName

-- delete volume Name

-- verify -repair volumeName

--normal -volume volumeName

-- normal diskld

-- initialize volumeName

-- locate diskld

-- delete -metadata diskld (deletes the metadata only on disks t hat are ina non -Normal
state e.g. offline or unknown)

-- delete -all-metadata

-- ot -spare diskid

--volume -cache -policy offlwb  -- volume volumeName

-- rebuild volumeName  -- target diskid

-- spare d iskld

-- verify volumeName

-- write -cache true|false -- array arrayName

Manage Examples:

-- manage
-M -D Vol

--spare 0 -0-3-0
umeDelete

-M --normal 0 -0-2-0

-- manage
-M -U Vol
-M -Z

-- manage

M

-w true -array Array_0000
umeVerify

-- help

odify Commands

Flag | Name

-m -- modify

-A -- Add
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-X -- expand

-1 -- level

-n -- hame

-S -- stripe -size

-V -- volume
Modify Usage:

Modifies an existing volume or array.
--modify -- volume VolumeName -- add diskld {[disklId]}

--modify -- volume VolumeName -- expand
--modify -- volume VolumeName --level L[ -- add diskld {[diskId]} [ -- stripe -size s][ --name N]
--modify -- volume VolumeName --namen

Modify Examples:

-m -v Volume_0000 -A0-0-3-0 0-0-4-0
-m --volume ModifyVolume  --level 5
--modify -v Volume -n RenameVolume

-- modify -- help

Intel

® SRT Accelerate Commands

*NOTE: SRT is not supported in this version of the RST Driver. Booting from previously
exis ting SRT volumes is allowed.

Flag | Name

-- accelerate

-- createCache

-- setAccelConfig

-- disassociate

-- reset -to -available

-- accel -info
-- loadCache
-- stats

Accelerate Usage:
Accelerates a given disk or volu me with the specified SSD disk.

-- accelerate
-- accelerate
-- accelerate

-- accelerate
-- accelerate
-- accelerate
-- accelerate
-- accelerate

-- createCache| -- setAccelConfig| -- disassociate| --reset -to-available| -- accel-info

-- createCache -- SSD <diskld> --cache -size X [where 16 O X O 6]4

-- setAccelConfig -- disk -to -accel <diskld> | --volume -to-accel <volume name> -
mode [enhanced | maximized | off]

-- disassociate -- cache -volume <volume name>

-- reset -to -available -- cache -volume < volume name>

-- accel -info
-- loadCache <files or directory > --recurse
-- stats

Accelerate Examples:

-- accelerate
-- accelerate
-- accelerate
-- accelerate
-- accelerate
-- accelerate
-- accelerate
-- accelerate
-- accelerate

32

-- createCache -- SSD 0-0-3-0 -- cache-size X [where 16 O X O 6 4]
-- set AccelConfig -- disk -to-accel 0 -0-5-0 -- mode enhanced

-- setAccelConfig -- volume -to-accel MyVolume -- mode maximized

-- disassociate -- cache -volume Cache_Volume

-- reset -to-available -- cache -volume Cache_Volume

-- accel -info

-- loadCache C: \Windows \*.* --recurse
-- stats

-- help
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Intel © Optane E Memory Commands:

Flag | Name
-- enable
-- disable
-- progress
-- info
-- clear -cache
-- file - cache - offset
-- file - cache - size
-- block -cache -size
Optane Memory Usage:
Options to manage Optane Memory drive:
-- OptaneMemory i enable
[-- file - cache - offset <starting LBA>]
-- OptaneMemory -- enable --fast-drive <driveld>  --drive -to-accel <driveld>
[-- file -cache - offset <starting LBA>]
-- OptaneMemory --disable
-- OptaneMemory -- progress
-- OptaneMemory --info < -- verbose>
-- OptaneMemory -- clear -cache

Optane Memory Ex amples:
-- OptaneMemory -- enable
-- OptaneMemory -- enable --fast-drive 0 -3-0-0 --drive -to-accel 0 -0-5-0 T file -cache - offset <LBA>
-- OptaneMemory --disable
-- OptaneMemory --info -- verbose
-- OptaneMemory -- help

OPTIONS:
-- clear -cache

Clear Optane E block cache; only recommended to use when running benchmarks.
-- disable

Separate Optane E Memory Volume into Optane device and slow capacity drive.

-- enable
Create Optane E Memory volume . No other parameters are required if the only 2 attached
drives controlled by RST are the fast -drive and the drive  -to-accel. The RSTCLI/driver will

automatically sel ect those two drives to enable OptaneE.
-h, --help

Displays help documentation for command line utility modes, options,

usage, examples, and return codes. When used with a mode switch

(create, information, mange, modify, or accelerate), instructions for

that mode display. For example, -- create -- help displays Create option
help.

-- file - cache - offset
This option is important and should be used with the -- enable command to spe  cify the start
point on the slow drive, from which data will be transferred to fast drive. In Practice, -- file -
cache - offset must be equal to the beginning of Windows ( C:\) partition o n the slow drive,

specified in LBA . If --file -cache -offset parameter is set to 0, or not defined properly, during
the next boot (e.g. OOBE) the Optane E Memory volume rebuilds. The rebuilds process
consist of disable Optane E Memory volume, and enable Optane E Memory with proper  --file -
cache - offset value (set automatically to the beginning of C: partition).
--info
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Lists information about Optane Memory settings.
-- progress
Displays the progress of file cache migration.

RST CLI OPTIONS:

-A <<ho st> -<bus> -<target> -<lun>>,  --add <<host> -<bus> -<target> -<lun>>
Adds new disks to an existing volume.
-a, --array
Lists information about the arrays in the storage system.
-- accel -info
Lists information about Accelerate settings.
-- accelerate
Accelerates a given disk or volume with the specified SSD disk.
-C, --create

Creates a new volume and array or creates a new volume on an existing array.
-c, --controller
Lists information about the controllers in the storage system.
-- cache -size < MIN or MAX>
Sets a size in gigabytes for the cache memory. This is an optional switch. If the size is not
specified, the complete size of the SSD will be used for acceleration.
-- cache -volume <Volume name>
Specifies a name for the volume used as cache.

-- clear -cache
Clear Optane block cache.
-- createCache
Creates the cache.
-D <Volume name>, -- delete <Volume name>
Deletes the specified volume.
-d, --disk
Lists information about the disks in the storage system.
-- disable

Separate Optane M emory Volume into Optane device and capacity drive.
-- disassociate
Disassociates the Cache volume from acceleration
-- disk -to-accel <<host> -<bus> -<target> -<lun>>

Specifies a disk if accelerating a pass -through disk.
-- drive -to-accel <<host> -<bus> -<t arget> -<lun>>
Specifies a disk if enabling an Optane volume on a pass -through disk.

-- dynamic -storage -accelerator <true or false>

Enabl es/ di sables dynamic storage accelerator;

-E <<host> -<bus> -<target> -<lun>>, --create -from -existing <<host> -<bus> -<target>
Identifies the disk if data is to be migrated from one of the disks. Disk identifier is SCSI
address.

-- enable
Create Optane Memory Volume

-F <<host> -<bus> -<target> -<lun>>, --normal <<host> -<bus> -<target> -<lun>>
Resets failed or SMART event disk to normal.

-f <Volume name>, --normal -volume <Volume name>

Resets failed RAID 0 volume to normal and recovers data.
-- fast -drive <<host> -<bus> -<target> -<lun>>
Specifies the location of the Optane devic e that will be used to enable Optane Memory
volume
-- file - cache - offset

34 Intel Confidential

ng

6tru



This option is important and should be used with the -- enable command to spe  cify the start
point on the slow drive, from which data will be transferred to fast drive. In Practice, -- file -
cache -offset must be equal to the beginning of Windows ( C:\) partition on the slow drive,

specified in LBA . If --file -cache -offset parameter is set to 0, or not defined properly, during
the next boot (e.g. OOBE) the Optane E Memory volume rebuilds. The rebuilds process
consist of disable Optane E Memory volume, and enable Optane E Memory with proper - file -
cache - offset value (set automatically to the beginning of C: partition).
-h, --help
Displays help documentation for command line utility modes, opt ions, usage, examples, and
return codes. When used with a mode switch (create, information, mange, modify, or
accelerate), instructions for that mode display. For example, -- create -- help displays Create
option help.
-1, --information
Displays disk, vo lume, array, and controller information.
-i <Volume name>, -- initialize <Volume name>
Initializes the redundant data on a RAID 1, 5 or 10 volume.
--info
Lists information about Optane Memory settings.
-L <<host> -<bus> -<target> -<lun>>,  --locate < <host> -<bus> -<target> -<lun>>
Locates device and blinks the LED.
-1<0, 1,5, 10>, --level <0, 1, 5, 10>
Changes the RAID type of an existing volume. Options are migrations from RAID 1 to RAID 0
or 5, RAID 0 to RAID 5, and RAID 10 to RAID 5.
-- loadC ache C: \Windows \** --recurse
Used to pre -load files into the cache
-M, --manage
Manages arrays, volumes and disks present in the storage system.
-m, -- modify
Modifies an existing volume or array.
-- mode <Enhanced or Maximized mode>
Specifies Ac celerate mode as Enhanced or Maximized.

-N <<host> -<bus> -<target> -<lun>>,  --not-spare <<host> -<bus> -<target> -<lun>>
Resets a spare disk to available.
-n <Volume name>, -- name <Volume name>
Specifies a name for the volume created. Renames an existin g volume in Modify mode.
-P <Volume name>, --volume -cache -policy <Volume name>
Sets volume cache policy to either off or wb.
-p <Volume name>, -- verify -repair <Volume name>
Verifies and repairs the volume.
-- progress
Displays the progress of fil e cache migration.
-g, --qQuiet
Suppresses output for create, modify, and manage modes. Not valid on info mode.
-R <Volume name>, -- rebuild <Volume name>
Rebuilds the degraded volume.
-r, --rescan
Forces the system to rescan for hardware change S.

-- reset -to -available
Resets the cache volume to available.
- rrt
Creates a recovery volume using Intel(R) Rapid Recovery Technology (RRT).
-- rrtMaster <<host>  -<bus> -<target> -<lun>>
Optionally creates a recovery volume that allows you to select a specific disk as the master
disk. Default is the first disk in the disk list.
-- rrtUpdate <Continuous or OnRequest Update>
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Specifies a data update setting when creating a recovery volume as Continuous or
OnRequest. Default is Continuous.

-S <<host> -<bus> -<target> -<lun>>,  --spare <<host> -<bus> -<target> -<lun>>
Marks a disk as a spare.

-- SSD <<host> -<bus> -<target> -<lun>>
Specifies SSD disk that will be used as cache. If another SSD is being used as cache, then
that volume needs to be deleted to use a new SSD disk.

-s <size in KB>, -- stripe -size <size in KB>
Sets a stripe size in kilobytes (210 bytes) for a volume. Valid when creating or changing the
type of a volume and for RAID 0, RAID 5 and RAID 10. Options are 4, 8, 16, 32, 64 and 128
KB.

-- setAccelConfig
Sets the config for accelerating a volume or disk.

-- stats
Indicates percentage of cache usage.

-T <<host> -<bus> -<target> -<lun>>,  --delete -metadata <<host> -<bus> - <target> -<lun>>
Deletes the metadata from the specified disk. (delet es the metadata only on disks that are in
a non -Normal state e.g. offline or unknown)

-t<<host> -<bus> -<target> -<lun>>, --target<<host> -<bus> -<target> -<lun>>

Indicates the pass -through disk to be used for rebuilding a degraded volume.
-U <Volume nam e>, --verify <Volume name>
Verifies data on the volume.
-u <password>, -- unlock <password>
Unlocks a disk.
-V, --version
Displays version information.
-v, --volume
Lists information about the volumes on the system. Stipulates the volume to ac t on when
used in Modify or Manage mode.
-- volume -to -accel <Volume name>
Specifies a name of the volume to be accelerated.

-w <true or false>, -- write -cache <true or false>
Enables or disables write cache for all disks that are part of an array.
-X, --expand
Expands a volume to consume all available space in an array.
-x <Volume name>, -- cancel -verify <Volume name>
Cancels a verify operation in progress.
-z <size in GB>, -- size <size in GB>
Sets a size in gigabytes. This is an optional s witch. If the size is not specified or specified to

0, then the maximum size available will be used.
-Z -- delete -all-metadata
Deletes the metadata on all disks  in the system without any warning prior to initiating and
completing the action.
-- file -cache - size <size in GB>
Specify the size of Optane Memory that will be used for file caching. The user can disable file

caching and file pinning by specify the file cache size used to be 0 ( -- file - cache -size 0)

-- block - cache -size <size in GB>
Specify the size of Optane Memory that will be used for bloc k caching. This flag is typically
used in conjunction with i file -cache -size. If the user wan t to disable file cache, it is
suggested to use with block cache size set to max. (eg. -- file -cache -size 0 -- block -cache -size
27)
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RETURN CODES:

0, Success
Request completed successfully.
1, Request Failed
Request is formatted correctly but failed to execute.
2, Invalid Request
Unrecognized command, request was formatted incorrectly.
3, Invalid Dev ice
Request not formatted correctly, device passed in does not exist.
4, Request Unsupported
Request is not supported with the current configuration.
5, Device State Invalid
Request is not supported with the current device state.
20, Invalid  Stripe Size
Stripe size is not supported.
21, Invalid Name
Volume name is too long, has invalid characters, or already exists.
Volume name cannot exceed 16 English characters.
22, Invalid Size
Size requested is invalid.
23, Invalid Number Disks
Number of disks requested is invalid.
24, Invalid RAID Level
RAID level requested is invalid.

4.5 UEFI SystemBIOS andIntel ©® RST UEFI /RAID
Package

Beginning with the  Intel ® RST 11.5 Release version, the product provides a native UEFI driver for
OEMs and their BIOS vendors to integrate into their RAID -enabled platforms (Not required for AHCI
mode platforms)

4.5.1 Specification References

This document is not intended to be a go -to document for the UEFI specification. The specification
is owned by the  UEFI working group and detailed information regarding UEFI can be found in
documents published by that organization. The Intel ® RST UEFI driver implementation conforms to

the UEFI specification and is in compliance with version 2.3.1.

Table 3 -1: UEFI Spe cifications and Location

Specification Location

UEFI Specification version 2.3.1 (http://www.uefi.org/specsandtesttools )
UEFI Platform Initialization Specification version 1.2 (http://www.uefi.org/specsandtesttools )
UEFI Shell Specification version 2. 0 (http://www.uefi.org/specsandtesttools )
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4.5.2 What Intel ® RST P ro vides to OEMs /BIOS Vendors

4521 Intel ® Rapid Storage Technology UEFI Driver
This is t he main component of the Intel® RST pre -OS EFlI solution . Itis provided in three different
formats:

RaidDriver. efi (filename):
1 UEFldriver thatrequi res i ntegration into the UEFI System Bl O
vendor . This file can bWEFIBIOS soaerck buildwthere thelnteolsOE Ms 6
can integrate it.

RaidDriver.ffs (filename):
1 The Intel® RST UEFI driv  er ( RaidDriver.efi ) is wrapped in the Firmware File System
(.ffs)
1 Useful for a n external tool to integrate the binary intoa compiled BIOS image . Firmware
File System Details
o Firmware File Type - EFI_FV_FILETYPE_DRIVER (0x07)
0o File GUID - 90C8D394 -4E04 -439 C-BA55-2D8CFCB414ED
0 2 Firmware File Sections
A EFI_SECTION_PE32 (0x10)
A EFI_SECTION_USER_INTERFACE (0x15)
Name ASataDrivero

RaidDriver.bin (filename):
9 This is an optional format that is provided to OEMs that might want it delivered as a PCI
3.0 UEFI OROM
1 Disadvantage of the UEFI OROM format is that it likely will require the BIOS to have a
Comp atibility Support Module (CSM) in order to function

4.5.2.2 Intel ® RST UEFI User Interface

An HIl -compliant  user interfac e is provided for the pre  -boot configuration of the RAI D system
including management of the premium cacheing features Intel ® Smart Response Technology  and
System Acceleration with Intel ®0Opt aneE Te c.hTheoshnweduypctionality provided in the

legacy OROM Ul is available in the HII Ul.
1 The Ulisintegrated  within the UEFI driver  binary (RaidDriver.efi , .ffs, and .bin files)
1 Per the UEFI specification, we publish the Ul as string and forms packages
1  The Ul is accessible from within the UEFI BIOS (How the user accesses it from within the
BIOS is OEM -dependent upon implementation )
T The text string o6lntel(R) Rapid Storage Technol ogyd wi.l

the Ul

1 Some OEMs may want to hard assign where th e Intel® RST UEFI GUI will be located within
their BIOS.

1 The Intel® RST UEFI Driver FORMSE T_GUID is:
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FORMSET_GUID { 0xd37bcd57, Oxabal, 0x44e6, { 0xa9, 0x2c, 0x89, 0x8b, 0x15, Ox8f,
0x2f, 0x59 } }

{D37BCD57 ABAL 44e6- A92GC 898B158F2F59}

Figure 3-1: Example location of RST UEFI Ul in a System BIOS

Dewices List Hanage Opal disks

Briver Health Hamager
Tls futh Configurat ion
15CET Configuration

Intel (R} Rapid Storage Technologu

Presa ESC to exit.

F2=Diacard Changes Fl=lLoad Delanlts A=Saues Changes
ThaMowe Highl lght CEntor>sSeloct Ewtryg

45.2.3 Command L ine RAID Conf iguration Utility

RcfgSata .efi (filename):
1 A UEFI application that requires booting to the UEFI Shell environment to run
1 Same functionality and commands as have been provided by the legacy DOS version

(RcfgSata.exe ) in previous releases of the Intel® RST p roduct .
1 Requires the exact same version of the RST UEFI Driver to be loaded on system in order
to function.

Figure 3-2:rcfgsata command line syntax

|£52:\11.5\1141 Beta\OROM> rcfgsata /st
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45.2.4 Command L ine RAID Compliance Checking Utility

RcmpSata .efi (filename):
1 A UEFI ap plication that requires booting to the UEFI Shell environment to run.
1 Investigates if the list of UEFI required protocols by the RST UEFI Driver are present.
Also provides a list of the protocols published by the RST UEFI Driver and the
capabilities/featu  res of the RST UEFI Driver.

Figure 3-3:rcfgsata command line syntax

32:\11.5\1141 Beta\OROM> rcfgsata /st

2:\11.5\1141 Beta\OROM> rcmpsata > output.txtl

4.5.3 UEFI System BIOS Requirements for Platform
Compatibility with Intel ® RST UEFI

This section covers what the OEM/BIOS Vendor is required to accomplish in order to ensure that the
platform is compatible the Intel ® RST UEFI driver.

45.3.1 Required Protocols/Functions to be Provided by UEFI System
BIOS

The Intel® RST UEFI driver requires the following protocols/functions to be provided by the BIOS:

EFI_BOOT_SERVICES:

LocateH andleBuffer
OpenProtocol

CloseProtocol

WaitForEvent

HandleProtocol

FreePool

AllocatePages

AllocatePool

Inst allMultipleProtocolinterfaces
Uninsta lIMultipleProtocolinterfaces
Stall

= -4 -4 -4 -—Aa -—a -—a -_a -_a -2 -2
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EFI_RUNTIME_SERVICES:
1 SetVariable
1 GetVariable
1 GetTime

Other Protocols:

1 EFI_ACPI_TABLE_PROTOCOL (or EFI_ACPI_SUPPORT_PROTOCOL (EDK117))

4532 Optional Protocols/Functions tobe Provided by UEFI System
BIOS

If the OEM plans to use the Intel® RST HII -compliant Ul, then  the following protocols/functions

are required to be provided by the Bl os:

T Form Browser 2 Protocol
1 Config Routing Protocol
1 HIl String Protocol

9 HIl Database Protocol

45.3.3 Protocols Provided by Intel® RST UEFI Driver

The Intel® RST UEFI driver provides the following protocols
1  Driver Binding Protocol
Component Name Protocol (English only)
Component Name 2 Protocol (English only)
Driver Supported EFI Version Protocol
Device Path Protocol
Config Access Protocol
EFI_BLOCK_IO_PROTOCOL
o For Logical Devices
1 EFI_STORAGE_SECURITY_PROTOCOL
0 For Non -RAID disks that support TCG Feature Set
1 EFI_EXT_SCSI_PASS_THRU_PROTOCOL:
0 All SCSI commands are supported (for ATAPI devices)
1 EFI_ATA_PASS_THRU_PROTOCOL:
o0 Non-RAID disks:
A All ATA commands are supported

= =4 —4a -—Aa -—a -2

o0 RAID disks (only the following commands are supported):
A EXECUTE DEVICE DIAGNOSTIC (0x90)

IDENTIFY DEV ICE (0XEC)

IDLE (OXE3)

IDLE IMMEDIATE (OxE1)

SECURITY DISABLE PASSWORD (0xF6)

SECURITY ERASE PREPARE (0xF3)

SECURITY ERASE UNIT (0xF4)

> > > > D> >
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SECURITY FREEZE (0OxF5)
SECURITY SET PASSWORD (0xF1)
SECURITY UNLOCK (0xF2)
SET FEATURES (OXEF)
SMART READ DATA (0xB0O /0x DO0)
SMART READ LOG (0xB0 / 0xD5)
SMART RETURN STATUS (0xB0 / 0xDA)
STANDBY (0xE2)

A STANDBY IMMEDIATE (OXEQ)
o Alldisk types:

A EFI_ATA_PASS_THRU_PROTOCOL_ATA_NON_DATA
EFI_ATA_PASS_THRU_PROTOCOL_PIO_DATA_IN
EFI_ATA PASS_THRU_PROTOCOL_PIO_DATA_OUT
EFI_ATA PASS T HRU_PROTOCOL_DEVICE_DIAGNOSTIC
EFI_ATA_PASS_THRU_PROTOCOL_UDMA_DATA_IN
EFl_ATA PASS THRU PROTOCOL_UDMA DATA OUT
EFI_ATA PASS THRU_PROTOCOL_RETURN_RESPONSE

> > > > > > > D>

> > > > > D>

4.5.4 How -to - Enable the Platform with Intel® RST UEFI
Driver/HII_ GUI

This section covers what the OEM/BIOS Vendor is required to accomplish in order to ensure that the
platform is compatible ~ with the Intel® RST UEFI driver.

4541 Stepl: Platform UEFI BIOS
1. Ensure that the UEFI System BIOS meets UEFI Specification 2.3.1 compliance
2. The BIOS must provide the following pr otocols:

o0 EFI_Boot_Services Protocols (see section 3.5.3.1)

0 EFI_Runtime_Services Protocols (see section 3.5.3.1)

o EFI_HII Protocols ** (see section 3.5.3.2)  *** Required for the Intel® RST UEFI Ul

4542 Step2: Download and Integrate Intel® RST UEFI Package
1. Downloa d the latest kit from the Intel VIP (Validation Internet Portal) website. From the kit
selectthe efi_sata.zip  file which will contain the UEFI driver binary files ( RaidDriver .efi,

RaidDriver .ffs, and RaidDriver .bin)
2. Select and extract the binary file based on the planned integration method:
o RaidDriver .efi : Use this binary if planning to integrate at the time of the BIOS image build

o RaidDriver .ffs : Use this binary if planning to integrate into an already built BIOS image
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o RaidDriver .bin : Use this binary if ~ planning to integrate as legacy type OROM (CSM may also
be required)

3. Use the proper integration tools based on the binary file selected above

45.4.3 Step 3: Verify Compliance

1. Fromthe efi_sata.zip downloaded in step 2, extract the RCmpSata.efi  file.
2. Place the file ona USB thumb drive and insert the drive into the platform

3. Boot to the UEFI Shell environment.

4. Runthe RCmp Sata. efi application (ités a command | ine utility
command:

o Toprintto screen:  rcmpsata.efi
o Toprinttoafile: rcmpsata.e fi > comply.txt

5. Ensure all sections pass with no fails reported

4.5.5 Known Compatibility Issues with UEFI Self Certification

Test (UEFISCT) T ool
The following UEFI 2.3.1 SCT tests wildl appear as FAIL in r
Generationdhet SCIT dfr atmewor k. The fAiReport Generationo tool i
should be used to determine if tests fail . Do not determine test failing test results by viewing the
raw | og files. The AReport Generati ono ileddeeltoawinvald di scard a

system configuration.

4551 Bootable Image Support Test \ Block 10 Protocol Test

EFI_BLOCK_I0_PROTOCOL.Reset - Reset() returns EFI_SUCCESS with ExtendedVerification being
TRUE
 TestIndex :5.7.5.1.1

 TestGUID : 61EE3A34 -62A2-4214 -B076 -5073B177 156C
1 Reason: The Intel ® RST UEFI driver does not support Reset T EFI_UNSUPPORTED is
returned.

EFI_BLOCK_I0_PROTOCOL.Reset - Reset() returns EFI_SUCCESS with ExtendedVerification being
FALSE
M TestIndex :5.7.5.1.2

I TestGUID : 98530F3D -8BD8 -44A1 -9D06 - 08039FDFE C63
1 Reason: The Intel ® RST UEFI driver does not support Reset T EFI_UNSUPPORTED is
returned.

EFI_BLOCK_I0_PROTOCOL.ReadBlocks - ReadBlocks() returns EFI_SUCCESS with valid parameter

 TestIndex :5.7.5.2.1
T Test GUID : 9EFE26C2 -C565 -478A - A0B4 -05A8FD2E7E3E

Intel Confidential 43



ntel)

1 Reason: Test called ReadBlocks() with a BufferSize of 0 so EFI_BAD_BUFFER_SIZE is

returned. The UEFI 2.3.1 spec fication st ates for ReadBl ocks, fThe
bytes. This must be a multiple of the intrinsic
455.2 ATA Bus Suppo rt Test \ ATA Pass -Thru Protocol Test

EFI_ATA PASS_THRU_PROTOCOL.BuildDevicePath - call BuildDevicePath with NULL DevicePath.
 Testindex :5.7.8.2.1

T TestGUID : D72E6A78 -5292 -4493 -9040 -B0445A9C1714
1 Reason: The Intel ® RST UEFI driver does not support BuildDevic ePath 7 EFI_UNSUPPORTED
is returned

EFI_ATA _PASS_THRU_PROTOCOL.BuildDevicePath - call BuildDevicePath with invalid Port.
1 Testindex :5.7.8.2.2

1 TestGUID : A42A0E01 -7B80 -46E4 -A757 -86C4EC53F4E4
1 Reason: The Intel ® RST UEFI driver does not support BuildDevicePa th i EFI_UNSUPPORTED
is returned

EFI_ATA PASS _THRU_PROTOCOL.BuildDevicePath - call BuildDevicePath with invalid
PortMultiplierPort
I Testindex :5.7.8.2.3

1 Test GUID : 322F00C1 -F6BF-41ED - AEFD-AAC48F3FA9DB
1 Reason: The Intel ® RST UEFI driver does not support Bui ldDevicePath 1 EFI_UNSUPPORTED
is returned

EFI_ATA_PASS_THRU_PROTOCOL.BuildDevicePath BuildDevicePath() with available device, device
path
 TestIndex :5.7.8.2.4

1 TestGUID : 230D44B6 -CE53-42B6 -9BA6 -3D115D492B33 should be created.
1 Reason: The Intel ® RST UEFI driver does not support BuildDevicePath i EFI_UNSUPPORTED
is returned

EFI_ATA_PASS_THRU_PROTOCOL.GetDevice GetDevice() with NULL device path.
 TestIndex :5.7.8.3.1

I TestGUID : OF2F0849 -690B -48EA-8E35 -64363FAA8C5C
1 Reason: The Intel ® RST UEFI driver does no t support GetDevice T EFI_UNSUPPORTED is
returned

4553 HIl Test \ HII Config Access Protocol Test

HII_CONFIG_ACCESS_PROTOCOL.RouteConfig - RouteConfig() returns EFI_NOT_FOUND if no target
was
1 Testindex :5.18.6.2.3

1 Test GUID : 1F99EBCS8 -0253 -455F -88AC-9E2BA6DCD729 found with the routing data.

1 Reason: Intel ® RST UEFI driver does not support RouteConfig i EFI_UNSUPPORTED is
returned. RouteConfig is not supported so that Intel ® RST HIl form values are only modified
by the Intel ® RST driver itself.

44 Intel Confidential

size
bl ock

of
s



HII_CONFIG_ACCESS_P ROTOCOL.RouteConfig - RouteConfig() returns EFI_INVALID_PARAMETER
with Configuration been NULL
 Testindex :5.18.6.2.1

1 Test GUID : 495C99F3 -0231 -45A5 - AFFA-D25C6F9A191C

1 Reason: is caused by not using EFI HII Configuration Access Protocol (see section 31.4 in
UEFI 2.4 specification) in RST UEFI Driver. The RST software does not use it as it is not
necessary.

HII_CONFIG_ACCESS_PROTOCOL.RouteConfig - RouteConfig() returns EFI_SUCCESS with valid
parameters
 Testindex :5. 18.6.2.4

1 TestGUID : 1A15DF85 -6CC1-43F2-9B86 -218BD5FDF4A0

1 Reason: is caused by not using EFI HIl Configuration Access Protocol (see section 31.4 in
UEFI 2.4 specification) in RST UEFI Driver. The RST software does not use it as it is not
necessary.

4.6 Pre-0S

4.6.1 BIOS PCH SATA Controller Modes

The following table explains the PCH SATA controller modes available on all Kaby Lake and later
platforms:

Pre - Kaby Lake BIOS Kaby Lake BIOS code Supported Platforms Major Feature Support
code SATA modes SATA modes (New)
(Old)
AHCI AHCI (no change) All AHCI basic featu res
RAID Intel ® RST Premium and Premium Intel ® PCH 1 RAID 0/1/5/10
System Acceleration with Chipsets ( e.g. Q270, fintel®Opt anekE Men
Intel ® Optane Technology Z270, Z370)

T Intel ® SRT**
1 PCle NVMe by remapping

None /New Mode Intel ® RST and System Non-Premium Intel ® PCH | fIntel ® Optane E Memory
Acceleration with Intel ® Chipsets ( e.g. B250, 1 PCle NVM e by re mapping
Optane Technology Q360)

Discontinued beginning  on Intel ® 300/240 Series Chipset Family

46.1.1 Enable SATA Mode for Optane/RAID Support on RVP
This settings (SAT A Mode Selection) can be accessed from the main BIOS menu by go to:
Intel Advance d Menu -> PCH-10 Configuration -> SATA And RST Configuration

Change the SATA Mode Selection from AAHCIO to fAlntel RST
Accel erationodo or ARAI DO
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SATA And RST Configuration

4.6.2 Platform  BIOS Settings

In addition PCH SATA Controller mode t o be slatél ® ST Pfemium and System Acceleration
with Intel ® Optane Technology 0 in BIOS, these are the bios settings to enable Teton Glacier in a
supported systems

Note: The informati on can also be found in Chapter 3 of WHL_TG_Integration_Guide (CDI/IBP#:

596835).
46.2.1 Dynamic  PCle Port Configuration
4.6.2.1.1 Minimum BIOS and CSME Requirements

In order to support dynamic PCle port configuration, the following components are required:
1. BIOS reference code version 164.5 or newer.
2. CSME version 12.0.20.1301 or newer.
3. PCle port where TG is located must be set to 1x4 mode (Default Strap Configurations)

4.6.2.2 Teton Glacier BIOS Settings

These are BIOS settings for Teton Glacier in supported platform.

Teton Glac ier BIOS Value
Settings
Teton Glacier Mode < Dynamic Configuration for Teton Glacier Enable > Enable Teton Glacier Support.

<Disable> Disable Teton Glacier Support.
<Static Configuration for Teton Glacier Enable> DEBUG PURPOSE ONLY.
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46.2.2.1

Note:Make sure that SATA Mode is set to either ARAI

Enable TG Support fo r RVP

System Accel erationo

The settings can be accessed from the main BIOS menu by go to:

Intel Advanced Menu  -> PCH-10 configuration

1. Teton Glacier Mode <Dynami ¢ Configuration for Teton Glacier Enable>
This BIOS option is used to disable Teton Glacier Mode on the platform or to enable Teton
Glacier and select the TG PCle Port configuration mode. Available selection:

a. Disable: Disable Teton Glacier mode.
b. Dynamic Co nfiguration for Teton Glacier Enable: Enable Teton Glacier mode and set

the PCle Port Configuration mode to Dynamic.

c. Static Configuration for Teton Glacier Enable: DO NOT USE THIS AS THIS

OPTION IS ADDED ONLY FOR DEBUG PURPOSES

Change Teton Glacier Modet o <Dynamic Configuration for Teton Glacier Enable>

0 Configuration

Disable DSX ACPRESENT PullDown {Disabled>
PXE ROM

1
Select Teton Glacier Mode
<Disabled>

CLEKRUN# logic <Enabled>
Serial IRQ Mode {Quiet>
State After G3 (SBCSE:I:e)

Port 88h Redirection <{LP 5>
Enhance Port 8Bh LPC Decoding {Enabled>
Compatible Revision - .

PCH Cross Throttling

PCH Energy Reporting
Energy Reporting Deh
Enable TCO Timer

Pcie P11 SSC

Flash Protect%al; Range <Enabled>

Registers (FP
SPD Write Disable

<TRUE>
{Disabled>

'l'etn Glacier Mode {Disabled>

H Uriver

elec <Auto>

§ 8§
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5 Intel ®Opt aneE Memory and
Storage Management Ul

5.1 Introduction

The Intel ® Opt aneE Memory and St or adgeaWMdowsa Staenappritat pldvides
users monitoring and management capabili ties for the Intel® RST storage subsystem. It offers a
wide range of monitoring and management activities for the Intel® RST RAID subsystem. It also

provides the support for all Intel ® Opt aneE Mdeataresyncluding File, Folder and Application
pinning .

Note: The Intel E OptaneE Memory and Storage Management Ul i
mode. Uset he RST Premium (RAI D) mode to |launch IntelE OptanekE
Management Ul.

5.2 Getting Started

The Intel E OptaneE Memory and St otwaregy packdde pravigles ngm t - U sof
performance RAID capabilities for supported operating systems.

Thel nt el E OptaneE Memory and St orage Management ul require
Framework 2.0 framework, Microsoft .NET Native Framework 2.0 runtime and the M icrosoft VC Libs
beginning with Intel® RST 17.0 HSA release.

Refertothe System Requirements  and the online user's manual to set up your system's configuration
and feature support level. You can also review the Read me file installed with this software or visit
Intel's online support to learn more about the full system requirements and RAID BIOS configuration.

5.2.1 Understanding the Application

Thel nt el E OptaneE Memory and Sippicatiargabowdyaurtaogtie m enizetand
maintain a healthy storage system by creating volumes, customizing performance settings and

managing storage system elements. This section provides you with a general overview of a storage
system configuration and an individual review of all the a reas contained in this application.

5.2.1.1 Storage System Configuration

The storage system combines hardware capabilities with RAID technology to provide flexible data

storage units on your computer. Each data storage unit, or RAID configuration, consists of thre e
elements that include physical SATA disks, one or two volumes, and one array. When at least one

volume is present on the system, these elements are represented in the storage system view of the

Status and Manage areas.

In this section, we describe each o f these RAID configuration elements and explain how they relate

to each other.

Array
An array is a collection of two or more SATA disks in a RAID configuration and is the highest
element in the hierarchy of a storage system. Once a volume is created, the d isks you used
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to create that volume form an array. Refer to the Creating Additional Volumes topic for
details on how you can create two volumes across the same disks. An array can include one
or two RAID volumes if the hardware allows it.

Volume
Avolume i s the storage area on two or more disks whose type dictates the configuration of
the data stored. If you created a volume for data protection, then your storage system may
include a RAID 1 volume spanning two SATA disks, which mirrors data on each disk.

Di sks
A disk (i.e., hard disk or hard disk drive) physically stores data and allows read/write data
access. If a disk is used to create a volume, it becomes an array disk because it has been
grouped with other disks to form an array.

The storage system cana Iso include ATAPI devices, which cannot be used to create a volume. They

are a mass storage device with a parallel interface, such as CD -ROM, DVD/BIlu -ray disc, or tape
drive.

5.2.1.2 Navigation

The application is organized into five main areas depicted by the top navigation buttons: Manage,

Create Volume, | nt el E Opt an e, Perfdrmancer Settings and About.

Manage:

H Manage

The O6Managed tab has information on all the volume infor mat
with the system. We can initialize, verify, or delete a volume from this menu option. For more

details on managing volumes see subsection 5.5.

Create Volume:

a Create Volume

The 6Create Volumed tab is used to created different RAID v
RAIDO, RAID1, RAID5 and RAID10. For more details on creating volumes see subsection 5.6.

Intel E OptaneE Memory:
Intel® Optane™

Memory
The 6l ntel E OptaneE Memoryd tab allows the user to enabl e,
stick attached to the system. It also provides the menu for pinning files/folders or applications. For

more details on creating, deleting or managing Optane volumes see subsection 5.7.

Performance:

Performance

The 6Performanced tab provides the meu to disablF@ or enabl e
more details on performance see sub section 5.8

Settings:

Q Settings

The 6Settingsdé tab provides a |link to enable or disable Opt
settings. For more details see sub section 5.9

About:

Intel Confidential 49



0 About

The 6Aboutd tab contains the version and devel opeFori nformat

more details see sub section 5.10

5.3 Storage System Status

Anytime IntelE OptaneE Memory and Storage Management

the 'Manage' area. This is where the general state of health of your storage system is reported, both
in the storage system view and in details. Depending on the status, volume creation and
management options may be available in order to enhance or repair your storage system.

5.3.1 Storage System View

The storage system view provides a visual representation of y our storage system and displays
arrays, volumes, devices, and ports. Volumes and SATA disks graphics reflect their current states,
which allows you to quickly identify the element that is causing the storage system to be in a state
other than normal.

Note: Hove ring over a designated element in the storage system view provides a snapshot of its
properties. Clicking allows you to access and manage its properties.

Overview of SATA disks attched

State Description Recommendation
O An internal SATA SSD disk is conneted None
i SATASSD
. An internal PCle SSD (NVMe) or Optane is None
a PCla 55D connected.
An disk has been removed from a RAID Connect the removed disk or add a spare disk
volume to start rebuilding
’:f‘ Internal empty port An empty port None
54 I nstallation/ Configuration

Memory and Storage Management Ul (RST_HSA Ul)

Note: The following instructions assume that your computer meets all the requirements
for supporting all the premium features of the 17. X HSA stack that you wish to test. Also,
these instructions are valid as of the 16.7 HSA and above release version. Subsequent
release versions may render any part or all of these instructions invalid.
1. Before You Start:
a) Download the latest 17. x RST release SW kit as downloaded from the Intel VIP site that
supports the RST_HSA UI. You will need the following files fromthe 17. x Kkit:
i) \ F6\ féflpy -64.zip
i) \ HSA\
(1) RstHSA_17.x.x.0_x64. appxbundle
(2) Dependencies \x64\ Microsoft.VCLibs.appx
iii) Working Internet Connection
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b) Install the HW that you require to do the testing that you plan to do (e.g. ify ou plan to test
RAID functionality be sure that you have the proper number of drives required for the RAID
levels you wish to test, etc.)

OS Installation and Setup:
i) Install Windows x64 RS4 OS; make whatever setup settings you like

a Set the OS to ®Siedel oad m

Once the OS is installed, you wil!/l need to set the 0OS to
) Go to O6Startd Menu and click on 6Settingsbd
i) In 6Settingsdéd click on 6Update & Securityo
i) 1'n 6Update & Securityd click on O6For 06dSe weell copeedr smo da n d
b) Install RST_HSA Ul Pre -PV Dependencies

From the RST 17. x package you will need to install the HSA dependent package for the
RST_HSA Ul to launch.
i) Go to RST 17. x kit and install the following

(1) \HSA\Dependencies \x64 \ Microsoft.VCLibs.appx

Installation of  VC

Libs dependency - . .
Initialize Install Microsoft Visual C++ 2015 UWP Desktop

Runtime Package?

Trusted Microsoft Store App
Publisher: Microsoft Platform Extensions
Version: 14.0.26905.0
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Libs dependency
Complete

Installation of VC

Microsoft Visual C++ 2015 UWP Desktop

Runtime Package is ready!

Trusted Microsoft Store App
Publisher: Microsoft Platform Extensions
Version: 14.0.26905.0

Close

3. Install the RST 17. x Driver
From the RST 17. x package you will need to install the RST 17. x driver (this will install the
necessary service for the RST_HSA Ul to run (RstMwService ; this service must be running in order

for the Ul to launch).
a) Goto RST 17. x kit and expand the following zip:

52

\F6\f6flpy -64.zip

b) Install the RST driver using the right click method on the driver INF file:
iaStorAC.inf  (right click on the file and select RQInstall / from the drop -down menu)

RST Driver
Installation

=] Windows Security *

Would you like to install this device softwa re%

.~ Mame: Intel Corporation Storage controllers
~ Publisher: Intel(R) Rapid Storage Technology

Always trust software from "Intel(R) Rapid Storage Install Dopn't Install

Technolegy".

(1) VYou should only install driver software from publishers you trust. How can | decide which device
software is safe to install?

¢) Restart the computer

I'f you are
Extensionso

rt file pinning on the system

planning to suppo
l ed. The @duwrnd ;msge Exfp | tohree rfi IExtt eelnks i

can be instal

is to enable pinning through file explorer.
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¢) Goto RST17. x kit and expand the following directory (obtained from obtain the zip file from

step 3(a):
\F6\f6flpy -64
d click on fAShell Package.msi o to install the shell extens
e)TheSheII extension wild.l appear in the AApps & featureso
application.
Shell extension will i O By Groove Musi 200 48
appear In t Microsoft Corporation 8/3/208
& featureso B Aops for websit
ilntel E O pt * HES USRS Intel® Optane™ Pinning Explorer Extensions 141 MB

P ntel Corporation 8/3/2018
Pinning Explorer On Video playback

Extensionso = Mail and Calendar 400 MB

©
(7

o Startup Microsoft Corporation 8/3/2018

Q Maps 8.00 KB

Microsoft Corporation 8/3/2018

Messaging 32.0KB

Microsoft Corporation 8/3/2018

E Microsoft Edge
Microsoft Corporation 8/3/2018
a) The Shell extension will appea®dr siecttilbe fiAppet&i hgst as a
application.
Note:

1. You can only see the extension in explorer menu only when Optane is enabled.

5. I nstall the RST HSA Ul (Il ntel E OptaneE Memory and Storage
Note: The RST_HSA Ul package does not contain the necessary RST driver so be sure to
follow the instructions in section 3 above to install the 17. X RST driver before proceeding

to step 4.a below:
a) Goto RST 17. x kit and install the following

\HSA\RsStHSA 17.x.X.0_x64. appxbundle
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b)

HSA GUI
Installation

Install Intel® Optane™ Memory and Storage

Management?

Trusted Microsoft Store App
Publisher: INTEL CORP
Version: 17.0,1007.0

Capabilities:
+ Uses all system resources
+ Access your Internet connection

Launch when ready

Connect to the Internet and launch the app.

HSA GUI
Intel® Optane™ Memory and Storage Management

Your storage system is functioning normally.
a Create Volume
Storage System View

Intel® Optane™
ﬁ] ? e Click on any com, t below t it rti
Memory 1y ponent below to manage it's properties.
[ ]
Performance U SATASSD (224 GB) (System)
Q Settings {r SATA 55D (56 GB) L\,O
0 About {r SATA hard disk (932 GB)

{r SATA 550 (56 GB)
a PCle Intel® Optane™ Memory (27 GB)
e Internal empty port 1

e Internal empty port 4

Rescan
Note: The internet connection is required for first launch only. However, you might
need internet connection for support and online help.
This completes the RST 17. X installation and setup instructions. Any releases of the RST

17. x.x SW will likely change from these instructions. For any issues please contact the
RST Customer Engineering team.

The

Intel E OptaneE Memory and Storage Management

management of all the Intel® RST p remium features into a single UWP compliant Ul. The two major
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premium features that can be managed from this Ul are the
the Intel ® RST RAID feature.

The Ul is laid out in the following functional sections and accessed thro ugh the following tabs:

5.5 Manage

This tab gives a graphical overview of the current status of the storage subsystem of the computer.
It will display only those items that are controlled by the RST driver. The following are displayed

1 Pass-through SATA and PCI e disks

1 Empty SATA ports

1 RAID volumes

1 Optane volumes

You can click on each of the objects listed above to display more detail information and actions
associated with each item. Available actions are dependent upon the type of object and its current
usage:

T Rename volume

1 Delete volume (with exception of the boot volume)

9 Data verification

Intel® Optane™ Memory and Storage Management

/’ Manage < Status

Manage Main View

Your storage system is functioning normally.
e Create Volume

Storage System View
e Intel® Optane™

Memory A Click on any component below To manage it's properties
U satasso 224 cg isyst
Performance ( ) (System)
¢ Settings 9 Internal empty port 1
0 About @ Internal empty port 2

@ Internal empty port 3
@ Internal empty port 4

@ Internal empty port 5
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Manage Detailed
Object View

ge Management

Your storage system is functioning normally.
e Create Volume

Storage System View
7] Intel® Optane™
4 Memory Click on any component below to manage it's properties.

{r SATA SSD (224 GB) (System) SATA (22/R5B) (System)

Controller 0, Port 0
@ Port Location Internal
Internal empty port 1 Status: Normal
Type SATA SSD
Usage: Available
Size: 224 GB

Performance @ Internal empty port 2

Q Setti Serial number: CVCV31360AM1240CGN
ettings .
g © intemal empty port 3 N Model: INTEL SSDSC2CW240A3
Firmware: 400i
o About
@ Internal empty port 4 System disk: Yes

Password protected: No
Data disk cache: On

@ Internal empty port 5 Native command queuing: 32
SATA transfer rate: 6Gb/s

Physical sector size: 512 Bytes
Logical sector size: 512 Bytes

5.6 Create Volume

This tab allows for the management of RAID volumes. User has the capability to do the following
tasks:
1 Create volume (depending on RAID level the following actions are available)
Disk selection
Selection to reserve data on one disk
Volume size (select a percentage to create a matrix array; 2 volumes)
Data strip size
Enable write back cache on the volume
Name the volume

OO0 O0OO0oOo0oo
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5.6.1 RAID O

1. Select type of volume to be created
Create Volume Main

Intel® Optane™ Memory and Storage Management

View T Select ' >
volume type / Manage Create Volume
e Create Volume Name: [ volume o000 Proposed Configuration
(7 Intel® Optane™ A Protection
Memory Select controller:
O ecie Performance
@® sam |
Select volume type: % Capacity
@ Optimized disk performance (RAID 0) _
led Performance .
e Real-time data protection (RAID 1) Combine two or more disks to
. O Efficient data hosting and protection (RAID 5) create a volume whelte datais
Q Settings broken down into stripes that are
O Balanced performance and data protection {RAID 10) distributed across all disks

0 e —

2. Select drives to be included in the volume

Create Volume Main

. i’ X Intel® Optane™ Memory and Storage Management
View 1 Select disks

/ Manage Create Volume

Select array disks : )
e Create Volume Proposed Configuration
SATA disk on Controller 0, Port 0 (224 GB) (System)

(7 'ntel® Optane™ | SATA disk on Controller 0, Port 2 (56 GB) - volume 0000
- me
Memory SATA disk on Controller 0, Port 3 (932 GB) U s TypeRAIDO
112GB

~/'| SATA disk on Controller 0, Port 5 (56 GB) U -
G
Keep the data from one of selected disks?

@Nn

Volume Size- 112 GB

Performance
0 Settings

o About Data stripe size: | 64kB ~

Enable volume write-back cache
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Create the volume

Create Volume Main
View i1 Create
volume

)‘ Manage

Memory

Performance
G Settings
o About

Intel® Optane™ Mem d Storage Management

Create Volume

3 Create Volume Review the selected configuration. This process could take a while

Intel® Optane™
(7 B

depending on the number and size of the disks. You can continue
A using other applications during this time.

WARNING: Gompleting this action will permanently delete existing
data on the fllowing disks. Back up data before continuing.

Proposed Configuration

] - volume_0000

U secs Type: RAIDO
112GB

U 56 GB

./ Delete data on:
SATA disk on Controller 0, Port 2 (56 GB)
SATA disk on Controller 0, Port 5 (56 GB)

Volume is created and can be seen under manage tab

Create Volume Main
View T volume
created

}‘ Manage

Memory

Q Settings
0 About

a Create Volume

® e
7 Intel® Optane’ A

Performance

Optane™ Memr and Storage Management

Status

Your storage system is functioning normally.
Storage System View
SATA_Array_0001
¥ sata 55 o8

¥ sata 6 cB) N

U SATA SSD (224 GB) (System)

U SATA hard disk (932 GB)

a PCle Intel® Optane™ Memory (27 GB)
@ Internal empty port 1

@ Internal empty port 4

Click on any component below to manage it's properties.

volume_0000
Type- RAID O
112GB
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5.6.2

1.

RAID 1

Select type of volume to be created

5.
~r
D

Create Volume Main
View 1 Select

volume type A Manage

Intel® Optane™

gl Memory

Performance
G Settings
o About

~

eate Volume

Intel® Optane™ Me

d Storage Manageme|

Create Volume

Name: | volume_0000

Proposed Configuration

Protection
Select controller: _
O PCle Performance %
@) sama

Capacdity

Select volume type:

O Optimized disk performance (RAID 0)
Real-time data protection (RAID 1)
O Efficient data hosting and protection (RAID 5)
O Balanced performance and data protection {RAID 10)

Combine two disks to create a
volume where each disk stores an
exact copy of the data and
provides real-time redundancy.

Select drives to be included in the volume

Create Volume Main
View 1 Select disks
f‘ Manage

Intel® Optane™

e Create Volume

H

Intel® Optane™ Mem d Storage Managemel

Create Volume

Select array disks :

Proposed Configuration

SATA disk on Controller 0, Port 0 (224 GB) (System)

#H A ~/| SATA disk on Controller 0, Port 2 (56 GB) Bro s volume_0000
6 G I
ST /| SATA disk on Controller 0, Port 3 (932 GB) U Type:RAID 1
56 GB
SATA disk on Controller 0, Port 5 (56 GB) U -
932 G
Keep the data from one of selected disks?
(®)_Yes SATA disk on Controller 0. Port 2 (56 GBE
Performance O no
. Volume Size: 56 GB
G Settings
o About
Enable volume write-back cache
Initialize volume
=
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3. Create the volume

Create Volume Main
View i1 Create

V0|ume /’ Manage

Intel® Optane™
(7 E
Memory

Performance
a Settings
0 About

= Create Volume

~

Intel® Optane™ Mem d Storage Management

Create Volume

Proposed Configuration

Review the selected configuration. This process could take a while
depending on the number and size of the disks. You can continue

using other applications during this time. ™
uJ 56 GB
WARNING: Completing this action will permanently delete existing
data on the following disks. Back up data before continuing. tr 932 GB

i/ Delete data on:

volume_0000
Type RAID1
56 GB

SATA disk on Controller 0, Port 3 (932 E}B)

T

4. Volume is created and can be seen under manage tab

Create Volume Main
View 1 volume
created

L
e

Create Volume

Intel® Optane™
Memory

R}

Performance

Settings

e

About

Intel® Optane™ Memory and Storage Management

Your storage system is functioning normally.
Storage System View Ly
Click on any component below to manage it's properties.
SATA_Array_0000
h volume_0000

Type: RAID 1
56 GB

U sata s6 ca)

U sata @32 c8)

U SATA SSD (224 GB) (System)

U SATA 55D (56 GB)

a PCle Intel® Optane™ Memory (27 GB)
e Internal empty port 1

e Internal empty port 4
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5.6.3

1.

RAID 5

Select type of volume to be created

Create Volume Main
View 1 Select
volu me type

Manage
Ve 9

e Create Volume

7 Intel® Optane™
Memory

Performance
Q Settings
o About

A

Intel® Optane™ Memo

Create Volume

nd Storage Management

Name: | volume_0000

Select controller:

QO rae
(® sama

Select volume type:

O Optimized disk performance (RAID 0)
O Real-time data protection (RAID 1)

{8)Erncient dara nosting and protection (RAID 55
O Balanced performance and data protection (RAID 10)

Proposed Configuration

Protection

Performance

Capacity

Combine three or more disks to
create a volume that uses striping
with parity 1o maintain data
redundancy. This allows you to
replace a disk without
interruption.
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2.

3.

Select drives to be included in the volume

Create Volume Main
View 1 Select disks

Manage
Ve 9

Create Volume

Intel® Optane™
(7 P
Memory

v

Performance
Q Settings
o About

Create Volume

Select array disks :
SATA disk on Controller 0, Port 0 (224 GB) (System)
~/"| SATA disk on Controller 0, Port 2 (56 GB)
~/| SATA disk on Controller 0, Port 3 (932 GB)
£/ SATA disk on Controller 0, Port 5 {56 GB)

Keep the data from one of selected disks?
[OF™

Volume Size- 112 GB

Data stripe size- | 128kB v

Enable volume write-back cache

Initialize volume

Proposed Configuration

volume_0000
Type RAID 5
112GB

Create the volume

Create Volume Main
View T Create
volume

Intel® Optane™
el F
Memory

Performance
Settings

o
o About

Create Volume

Review the selected configuration. This process could take a while
depending on the number and size of the disks. You can continue
using other applications during this time.

WARNING: Completing this action will permanently delete existing
data on the following disks. Back up data before continuing.

./ Delete data on:
SATA disk on Controller 0, Port 2 (56 GB)
SATA disk on Controller 0, Port 3 (932 GB)
SATA disk on Cunlrc&er 0, Port 5 (56 GB)

T

Proposed Configuration

volume_0000
Type RAID5
112 GB

Intel Confidential




4. Volume is created and can be seen under manage tab
Create Volume Main
View i volume

Your storage system is functioning normally.
& Create Volum{y

Intel® Optane™
H = op

Intel® Optane™ Memory and Storage Management

Storage System View

Memory v Click on any component below to manage it's properties.
SATA_Array 0002
Performance Ty N
] volume_0000
. SATA (56 G
L Settings U e ca Type:RAID 5
112GB
]
0 About U SATA (932 GB)

¥ sama 55 cg)

¥y satasso (224 GB) (sysiem)
3 pdie Intet® Optane™ Memory (27 G8)
@ Internal empty port 1

@ Internal empty port 4

5.6.4 RAID 10

1. Select type of volume to be created

C_reatg. Volume Main & Optane™ Me
View i Select
volume type A Manage Create Volume
N; :
e Create Volume ame:. | volume 0000 Proposed Configuration
5 Intel® Optane™ v L Protection
Memory setect controtier |
Performance O rae Performance
@ sam I
£} settings Select volume type: Capacity
o About O Optimized disk performance (RAID 0) _
ou Real-time data protection (RAID 1) Combine four disks to create a

volume where two sets of striped
data store an exact copy of all the
data. This is best for high-load
databases.

O Efficient data hosting and protection (RAID 5)
{®)_Balanced performance and data protection (RAID 10}

L
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Select drives to be included in the volume

Create Volume Main
View 1 Select disks

}’ Manage

reate Volume

® ™
Iz Intel® Optane
Memory

A

3]

Performance

Settings

e

About

Create Volume

Select array disks :

SATA disk on Controller 0, Port 0 (224 GB) (System)

/| SATA disk on Controller 0, Port 1 (112 GB)
~/| SATA disk on Controller 0, Port 2 (56 GB)
~/ SATA disk on Controller 0, Port 3 (932 GB)

£/ SATA didas on Controller 0, Port 5 (56 GB)

Keep the data from one of selected disks?
® o

Volume Size: 112 GB

Data stripe size” | 64kB ~

Enable volume write-back cache

Proposed Configuration

] ~ volume_0000

U 112 ce Type: RAID 10
11268

U 56 GB

HEEL=

HELS

Volume is created and can be seen under manage tab

Create Volume Main
View T Create
volume

Manage
Ve g

e Create Volume

& -
7 Intel® Optane
Memory

v

Performance
G Settings
o About

Create Volume

Review the selected configuration. This process could take a while
depending on the number and size of the disks. You can continue

using other applications during this time.

WARNING: Completing this action will permanently delete existing
data on the following disks. Back up data before continuing.

/| Delete data on:

T SATA disk on Controller 0, Port 1 (112 GB)
saTAisk on Controller 0, Port 2 (56 GB)
SATA disk on Controller 0, Port 3 (932 GB)
SATA disk on Controller 0, Port 5 (56 GB)

o

Proposed Configuration

= _ volume_0000

U 12 cs Type: RAID10
11268

U 56 GB

HEEE

HEE::
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4. Volume is created and can be seen under manage tab

Create Volume Main
View T volume

Your storage system is functioning normally.
a Create Volume

Intel® Optane™ Memory and Storage Management

Storage System View
7. Intel® Optane™ v

Memory Click on any component below to manage it's properties.

SATA_Array_0003
Performance ATy

] volume_0000
LF settings U satly12 6 Type: RAID 10
112GR

@ 2vout [ saa (36 cB)

¥ sata (032 Gy

U sata (56 GBy

U SATA SSD (224 GB) (System)
a PCle Intel* Optane™ Memory (27 GB)

@ Internal empty port 4

5.7 Intel ®OptaneE Memory

This tab allows for the management of Accelerated OptaneE v
the OptaneE v otdmemierdsks.dser can click on either object in the volume and the Ul
will display detailed information associated with the object.

Actions available to the user are:
o Enable Optane
o Disable Optane

1 To enable Optane:
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Intel E Opta
Memory Main View

}' Manage

a Create Volume

® e
Ve, Intel® Optane
Memory

Performance
Q Settings
o About

Status

Disabled

Select fast Intel® Optane™ memory drive:

32 GB Intel® Optane™ memory {Cont@er 2, Port 0) v

Select a compatible drive to be accelerated:

INTEL SSDSC2CW240A3 (Controller 0, Port 0) (SYSTEM) bl

Enable Intel® Optane™ Memory

Intel E Opt a
Memory Enable
Verify View

}' Manage
e Create Volume

® e
17, Intel® Optane
Memory

~

Performance
ﬁ Settings
o About

Intel® Optane™ Memory and Storage Management

Intel® Optane™ Memory Status

WARNING: This process will erase all data on Intel® Optane™
memory module. Please back-up any data on this module before
continuing.

NOTE This process WILL NOT erase data on any other drives in your
system.

[
/| Erase all data on Intel® Optane™ memo}‘?A module.

BN

Intel Confidential



Intel E Opt a
Memory Restart
after Enable

}' Manage

e Create Volume

) Intel® Optane™
Memary

Performance
‘Q Settings
0 About

A

Intel® Optane™ Memory and Storage Management

Restart Is Required

To work with Intel® Optane™ memory, restart is required.

Resrg

Intel E Opta
Memory Status
View

}' Manage
9 Create Volume

b7, Intel® Optane™
Memory

Pin Files and Folders
Pin Applications
Performance
G Settings
o About

Intel® Optane™ Memory and Storage Management

Intel® Optane™ Memory Status

Intel® Optane™ memory is enabled and accelerating your system
Disable
Total Installed System Memory
56 GB = 32GB Intel® Optane™ Memory + 24 GB RAM
IJ%ela Optane™ Memory Volume Configuration
a PCle Intel® Optane™ Memory (27 GB)
Firmware- K4110400

W ~ SATASSD (224 GB)
J Firmware: 4007

Usable Drive Capacity-- 224 GB

Module Usage @

I ———

Bl system files 0168
Il Userpinned files 0GB
Il Top accessed content 54GB

Unused space 18GB

1 To disable Optane:
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Intel E Opta
Memory Main View

/& Manage Intel® Optane™ Memory Status

Intel® Optane™ memory is enabld jand accelerating your system.
e Create Volume ® v 4y Syoursy

inel® Optane?

Memory

Total Installed System Memory

Pin Files and Folders
56 GB = 32GB Intel® Optane™ Memory + 24 GB RAM

Pin Applications Intel® Optane™ Memory Volume Configuration

Performance

Q Settings

o About W ~ SATASSD (224 GB)
Lr Firmware: 400i

i PCle Intel® Optane™ Memory (27 GB)
Firmware: K4110400

Usable Drive Capacity. : 224 GB

Module Usage @

Il Systemfiles 01GB
Il userpinned files 0GB
Il Top accessed content 54G3

Unused space 18GB

tion 12/31/1969 3:59 PM
Next Optimization 10/24/2018 2:00 AM

Intel E Opt a
Memory Disabling
status View

Intel® Optane™ Memory and Storage Management

f Manage
e Create Volume

Intel® Optane™
Memory

Performance
Q Settings
o About

Preparing system ...
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Intel E Opta
Memory Restart

View

& Manage

e Create Volume

b7 Intel® Optane™
Memory

Performance
Q Settings
o About

~

Intel® Optane™ Memory and Storage Management

Restart Is Required

To stop working with Intel® Optane™ memory, restart is required

Also under this tab are two subtabs:

5.7.1

Pin Files and Folders

Note: Pinning is not available for 16GB memory module SKUs and for data drive
(DDA) . This tab allows the user to select files or folders to pin into the file

acceleration

cach e
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Intel E Opt a
Memory Pin Files
and Folders View

> Manage
e Create Volume

@ Intel® Optane™
Memory

P es and Folders

Pin Applications
Performance
Q Settings
o About

Optane™ Memory and Storage Management

Pinned Files and Folders
Pinning files and folders ensures they will always benefit from the speed and responsiveness of Intel® Optane™

memory.

Files and Folders can be pinned or unpinned using the buttons below.
Note: Pinning or unpinning a folder will affect the contents inside

|-

Usersp,
1

2 BTN O

Intel E Opt a
Memory Currently
Pinned Files and
Folders View

H Manage

9 Create Volume

Intel® Optane™
(7 E
Memory

Pin Files and Folders

Pin Applications
Performance
ﬂ Settings
o About

Pinned Files and Folders

Pinning files and folders ensures they will always benefit from the speed and responsiveness of Intel®* Optane™
memory.

Files and Folders can be pinned or unpinned using the buttons below.
Note: Pinning or unpinning a folder will affect the contents inside.

C\Users\HSA_RS5

Desktop k
Pictures

s e B
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5.7.2 Pin Applications

This tab allows the user to select applications to pin into the file cache.

Intel E Opta
Memory Currently
Pinne d Applications
View

Intel® Optane™ Memory and Storage Management

A Manage Pinned Applications

Pinning applications ensures they will always benefit from the speed

e Create Volume . -
and responsiveness of Intel® Optane™ memory.

7 Intel® Optane™
Memory Applications can be pinned or unpinned using the buttons below.

Pin Files and Folders

Pin Applications L
B setupOptaneMemory

Performance
G Settings
0 About

5.8 Performance

This tab allows for the enablement/disablement of Link Power Management (LPM) of SATA devices

Performance

® Optane™ Memory and Storage Management

& Manage Configure power and performance settings

Link Power Management

@ ) oisablea

v Link Power Management helps the SATA device save power during idle
time when there is no /O activity or when devices are absent or
unused

e Create Volume

(3 Intel® Optane™
Memory

Performance r

‘Q Settings
o About
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5.9 Settings

We can use this tab to change notification settings. The link in these settings will open the windows
notification center to change Notification settings for Intel

Management Ul.

®OptaneE Memory Storage

Settingstab T
Notification Settings
and Automatic
rebuild

/" Manage

7 Intel® Optane™
Memory

a Create Volume

Performance

0 About

Intel® Optane™ Memory and Storage Management

Notifications settings

Current Windows notifications settings satus: Enabled

Disabling toast notifications for Intel® Oprane™ Memory and Storage
M[\é\agemen( will prevent display of all notifications for this application.

Change settings

Automatic rebuild on hot plug

@ ) Disabled

Automatic rebuild on hot plug support allows you to automatically start
the rebuild process of a degraded volume by hot-plugging a compatible
disk in the same location as a failed or missing array disk.

| WARNING: Any existing data on the hot plug disk will be permanently
deleted as soon as the migration process starts. Back up data before
hot-plugging the disk.

Notification settings
in Windows

Intel® Optane™ Memory and Storage Management

f Mani
e Crea

Intel
@ Mem

Perfq

@ oo

Settings
1 Home Notifications & actions
| Find a setting 4 Quick actions
System Press and hold (or select) quick actions, then drag to rearrange
them. These quick actions appear in action center.

I Display

08 i & &
@) Sound Tabletmode  Network Alsettings  sharing

5= I} D *
[] Notifications & actions

Airplane mode Location Focus assist Brightness
A Focus assist i3 3 o =

Might light Bluetooth VPN ject
@ Power & sleep e < Prej

g (=|=) I

Mobile
= Storage Connect hotspot Wi-Fi
[# Tablet mode Add or remove quick actions
Si Multitasking
Notifications

&1 Projecting to this PC

Mearby

Show notifications on the lock screen
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5.10 About

This tab allows you to get version informatio n about the App and contact Intel ® help and support.
About the . Intel® Optane™ Memory and Storage Management
Application

/ Manage Intel® Optane™ Memory and Storage Management

Product Version: 17.09231.0
Driver Version : 17.0.0.1051
Copyright © 2018

#H Intel® Optane™ v For help and support visit hitp://intel com/support/optane-memaory.
Memory

e Create Volume

lad Performance .-
= Additional components

Q Settings NLog for NET Platform Standard 1.3 5.0.0-beta11

Copyright (c) 2004-2016 Jaroslaw Kowalski, Kim Christensen, Julian
o About S Verdurmen

BSD 3-clause "New" or "Revised” License view full text

Autofac 462

Copyright © 2015 Autofac Contributors
MIT License view full text

Json.NET NET Standard 2.0 11.0.2
Copyright © James Newton-King 2008
MIT License view full text

5.11 Addi ti onal operations in IntelE Opt
and Storage Management Ul

Note: The se features are apply to all combinations of HSA Ul 17. x and 17. x RST driver
version and above . If either of 16.7 HSA Ul or 16.7 Driver is installed on the system then
it will have some limitations. For more details on the behavior, refer to section 5.12.

5.11.1 User Pinning of Files/Folders/Applications

5.11.1.1 Limitations

Limitations The following objects as see n on the Windows desktop cannot be pinned:

Quick Access

This PC

Any diskds Root directory (e.g. Local Disk (C:))
Control Panel

Libraries folder

Network objects

Recycle Bin

Noak~whpE

Minimum Requirements

The minimum requirements to support the User Pinning feature ar e as follows:
1. OptaneE capable motherboard
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2. Intel® 8th generation core i -processor
3. Intel® 300/240 Series Chipset Family (see table 2 -3 for supported SKUSs)
4. 32GB or larger IntelE OptaneE memory module installed i

a PEG port suppor ting Intel® RST CPU attached Storage
5. Windows 10 64bit (RS3 or later) installed
6. Intel® RST1 6.x PV or later release installed
7. System Acceleration with Intel E OptaneE Memory enabl ed

5.11.1.2 Pinning using the Intel E OptaneE Memory an
Management Ul

PinnngTab: The foll owing instructions assume that the computer
and is already properly configured and enabled to support the User Pinning feature (see the
minimum requirements for the pinning feature in the preceding section).

1. Launch the IntelE OptaneE Memory and Storage Management U
2. In the left navigation pane, click on the Intel E Optane
The page displays information on OptaneE Memory status and

Volume configuration.

Intel E Optanek - Intel® Optane™ Memory and Storage Management

Memory Main Page
ya Manage Status

Disabled
e Create Volume

Intel® Optane™ Select fast Intel® Optane™ memory drive:
H v Pt v
emory 32 G8 Intel ® Optane™ memory (Conts er 2, Port 0) v

Performance
Select a compatible drive to be accelerated:

Q Settings INTEL SSDSC2CW240A3 (Controller 0, Port 0) (SYSTEM) v

© About Enable Intel® Optane™ Memory

Pin Files and
Folders tab: Click on the 6Filesd tab to | aunch the 06C
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Currently Pinned
Files and Folders F Manage Pinned Files and Folders
Page 0 Create Volume :2:2%:\155 and folders ensures they will always benefit from the speed and responsiveness of Intel® Optane™
@ Intel® Optane™ A
Memory Files and Folders can be pinned or unpinned using the buttons below.
Note: Pinning or unpinning a folder will affect the contents inside
A\
Pin Applications n
Usersp
Performance -
G Settings
o About
Lo | [ee
1. Click [+Files] button; this launches file explore r
2. Browse to the file you wish to pin and do one of the
following:
a. double click on the file to pin it
How -to pin files: b. click on the file to highlight it, then click the

[Open] button to pin it
3. To pin multiple files in the same folder, click on one file
then use
either the <  Shift> key to highlight the multiple sequential
files
or use the <Ctrl> key to select multiple files
1. Click [+Folder] button; this |

Fol der 6

window.
2. Browse to the folder you wish to pin and click to highlight
it
How -to pin Note: Only the files directly in the folder will be
folders: P pinned. Subfolders

will not be pinned. If there are only subfolders and
no individual
files in the folder, then pinning the folder will only
pin an empty
folder.

3. Click [Select Folder] to pin the folder

1. While in the 6Currently Pinned

Ho w -to Unpin use the
) .p left click button of the mouse to click through the file
files/folders:

structure

until you find the file/folder that you wish to unpin. Click
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on the
file/folder to highlight it ( for multiple files use the <Shift>
or
<Ctrl> key to highlight the files/folders)
2. Click the [Unpin] button to unpin the file/folder

Applications
Sub -Tab:

Click on the O0Applicationsd tab t
A licationsé age

Currently Pinned
Applications Page

/& Manage Pinned Files and Folders

Pinning files and folders ensures they will always benefit from the speed and responsiveness of Intel® Optane™
memory.

0 Create Volume

17, Intel® Optane™ A
Memory Files and Folders can be pinned or unpinned using the buttons below.

Note: Pinning or unpinning a folder will affect the contents inside.
Pin Files and Folders
B-

Pin Applications

Users|

Performance
a Settings
0 About

How -to pin
applications:

1. Click [+Application] button; this launches the Windows file
Explorer window.
2. Browse to the application that you wish to pin and do one of
the following:
a. double click on the file to pin it
b. clickonthe file to h ighlight it, then click the [Open]
button to pin it

How -to Unpin
applications:

1. While in the O6Currently Pinned Ap
left click button of the mouse to highlight the application you
wish to unpin

2. Click the [Unpin] button to unpin the application

5.11.2 Adding a disk to an Array

You can add one or more SATA disks to an existing array to increase the system storage capacity.

This feature can be useful if you want to change to a volume type that requires additional disks.

This optionis only a  vailable if:

1 A RAID 0 and/or RAID 5 volume is present,

1  One or more SATA disks are connected to the computer and available,
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1 The available disk matches the internal or external connection type of the existing array disks.

You cannot add an external disk to a n array that includes internal disks, and vice versa.

This action can also be performed from Manage Volume.

1. Under 'Status' or 'Manage', in the storage system view, click the array to which you want to add a
disk. The element properties are now displaye d on the left.

2. Click 'Add disk'.

Intel® Optane™ Memory and Storage Management

Select the option to

add disk to a e

Volume Your storage system is functioning normally.
e Create Volume
Storage System|View

Intel® Optane™
e Memory v Click on any component below to manage it's properties.
SATA_Array 0001 SATA Array 0001
volume_0000
U volume_0000 -
- SATA (932 GB) N Size:2 TB
o Settings ?f;' RaDO Available space: 3 MB
] Add qisk
0 About ' sATA (932 €B) Data Esk cache: Enabled

U SATA SSD (224 GB) (System)

[ satassp(iizes)
[ saTA hard gisk (932 GB)

@ Internal empty port 3

3. Select the disk you want to use to increase the array capacity.
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Add disk to the Intel® Optane™ Memory and Storage Management

volume

e Create Volume Select array disks :
~/ SATA disk on Controller 0, Port 2 (932 GB)

(7 'ntel® Optane™ /| SATA disk on Controller 0, Port 4 (932 GB)
Memory £/] SATA disk on Controller 0, Port 5 (932 GB)
Performance %
; WARNING: Completing this ahkm will permanently delete existing
Q Settings data on the disk. Back up data before continuing.

o Once the migration is complete, you will need to restart your
o About computer for the operating system to recognize the new volume
size. Also, you will need to extend the existing partition or create a
new partition to utilize any new volume space, using Windows Disk
Management*
o You can continue using other applications during this time.

=N

More help

Click 'Add Disk'.
Disk added to the
Your storage system is functioning normally.
e Create Volume
Storage System View
Intel® Optane™
@ Memory v Click on any component below to manage it's properties.
SATA As 0001
Performance AT r
™ volume_0000 volu 0000
L} settings U sama @32 6B) Type:RAID 0
2TB Status: Migrating 0%
] System volume: False
o About ' 54T (632 GB) [pitialized: Yes
U sama 532 c8) Delete volume
Typ=_RAID 0
[ ]
SATASSD (224 GB] St
J ¢ ) Gysemi Size:2 TB
U SATASSD (112 GB)
Cache mode Read only
@ Internal empty port 3
Data stripe size” 64kB
Physical sector size- 4096
m Logical sector size: 512
Caution: Once the data migration starts, the operation cannot be canceled.

Once the migration has completed, restart your computer for changes to take effect. Then use
Windows Disk Management* to increase the partition size on the volumes for which a disk was

added, or add another partiti on.
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5.11.3 Creating a Matrix

You can create a Matrix array as well

Array

configurations in a single array

This action can also be performed from Manage Volume.
1. Under 'Status' or 'Manage', in the s
another RAID configuration
2.Click 6Creat e vol

additional

. This feature can be useful if you want to

intel.

have multiple RAID

torage system view, click the array to which you want to add a

. The element properties are now displayed on the left.

ume o

Select the option to

7 Intel® Optane
Memory

Performance
O Settings
6 About

(Create additional
Vo | u ORAID e Create Volume
volume.

Intel® Optane™ Memory and Storage Management

ﬁtatus

Your storage system is functioning normally.
Storage System View
Click on any component below to manage it's properties.

SATA_Array_0003

SATA_Array 0003

volume_0001 volume_0001
U sama @32 cg) e Size:2 TB
Type: RAID O N
Available space: 948 GB
915GB
Add disk

U SATA (932 GB)

Create aqditional volume
Data disk'tache: Enabled

U saTassD (224 G8) (system)
U SATASSD (112 GB)
U SATA hard disk (932 GB)

U SATASSD (224 GB)

3. Select the disk s you want to

and click o6Create Vol umebod
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type of volume (RAIDO or RAID )

to be added to the existing array
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Select the second

Volume. Click
6Create Vol

9 Create Volume

(7 Intel® Optane™
Memory

Performance
Q Settings
0 About

Optane™ Men

RAID configuration
of the Matrix SATA_Array_0003: Create additional volume

Name: | volume_0002 |

Select volume type:
(O optimized disk performance (RAID 0)

o Completing this action will immediately create an additional
volume on the existing array, utilizing the array disks.

T

More help

4. Matrix Volume created

Matrix Volume

created
;‘ Manage Status

e Create Volume

Ve, Intel® Optane™
Memory

Performance
{} Settings
o About

Intel® Optane™ Memory and Storage Management

Your storage system is functioning normally.
Storage System View

Llick on any component below to manage it's properties.

| SATA Array 0003

B volume_0002 volume_0001
s 2 68 Type-RAID1 | Type: RAID O
i 474GB 915 GB

U SATA (932 GB)

R

U SATA SSD (224 GB) {System)
f_[ SATA SSD (112 GB)
f_[ SATA hard disk (932 GB)

f_[ SATA SSD (224 GB)

Caution: Once the data migration starts, the operation cannot be canceled.

Once the migration has completed, restart your computer for changes to take effect. Then use

Windows Disk Management* to increase the partition size on the volumes for which a di sk was

added, or add another patrtition.
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5.11.4 Deleting a RAID Volume

RAID volumes can be deleted in three different ways. The method most widely used by end -users is

the Windows user interface utility. The second method is to use the Intel Rapid Storage Technolo ay

Option ROM user interface. The third way, used by OEMs only, uses the RAID Configuration utility.

1. Run the Intel E OptaneE Memory and Storage Management Ul

link:
Start ->AllPrograms -> | ntel E OptaneE Memory gemect -Sihtel® age Mana
OptaneE Memory and Storage Management Ul
2. Under oO6Statusdé6 or 6Managed6 Click on the volume you want

with the volume properties on the left.

ptane™ Memory and Storage Management
Selected Volume to
Your storage system is functioning normally.
9 Create Volume
Storage System View
Intel® Optane™
@ Memory v Click on any component below to manage it's properties.
SATA Array 0000
Performance AT N
:
Q Settings U’ SATA (932 GB)
Status: Normal
] System volume: False
o About U sATA (932 GB) Initialized: No
volume
Delete vol ﬁe
U SATA SSD (224 GB) (S) Initialize
ystem)
e Internal empty port 1 Type: RAID 1
Change type
@ Internal empty port 3 Size:932 GB
@ Internal empty port 5 Cache mode Read only
Modify Cache Mode
m Data stripe size- 64kB
Physical sector size: 4096
Logical sector size: 512
3. Click on ¢6Delete volumebod.
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Del ete the Volume

Intel® Optane™ Memory and Storage Management

This operation will remove all data from selected volume. Are you sure
e Create Volume i
you want to continue?
Intel® Optane™
@ TP v
Memory
Performance
oot J ocipe |
L3
Q Settings
More help
0 About
4. Review the warning message, and click 6Yes6 to delete

5. The 6Statusd page refreshes and displays the

view. You can now use it to create a new volume.

5.11.5 Using Optane with Cached data f rom another system
We cannot use the Optane module from another system without resetting the Metadata. If we try to

use an Optane memory which has already been used by another system for caching and not been

disabled before being added to this system. We g et a prompt as given below:
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Optane memory not ity Intel® Optane™ Memory knd Storage Management
detected as it has

Optane volume Fo Manage Your System Is Not Intel® Optane™ Memory Ready
from another
. i
system (OS) a Create Youme The following requircments were not met
Irite] @ COptana™ ~
Memary

¥ There are no valid disk pairs in your system @

Performance
Q Settings
‘j Absaut

Note:
1. We can clear metadata in BIOS. Please note that different mother boards will have
different interfaces, they have similar steps for clear metad ata.
2. I n Bl OS, it could also be referred as @ R¥epsteatn eMet adat ao,

convert teoRAINDOn Aremove/ delete RAI D datao instead of #AC
This metadata has information.
3. The steps to locate the RST Menu in BIOS may vary depending up on the
manufacturer. Please refer to your manufacturer support or documentation to
locate the RST menu.

The Steps for clearing the metadata from BIOS are given below:
1. Open BIOS Settings. Enter the EFI Device Manager.

Kabylake Client platform

Open BIOS menu { 1.60 GHz
! 8192 HB RAM
Select Language <English> This selection will take you
to the 3rd Party Uendor EFI
» Platform Information Menu Device Manager Menu.

» Intel Advanced Menu

TPV EEI Device Manager

> Boot Manager Menu
» Boot Maintenance Manager Menu

Continue
Reset

2. Openintel ® Rapid  Storage Technology Settings
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-,ee——,,
. e
Open EFI Device

This formset allows the user

manager Devices List
Driver Health Manager to manage RAID volumes on
Opal the Intel (R) RAID Controller

iSCSI Configuration
ntel (R) Rapid Storage Technology

Press ESC to exit.

F2=Discard Changes F3=Load Defaults F4=Save Changes
Ti=Move Highlight <Enter>=Select Entry Esc=Exit
Here we have all the RST Volumes listed here. Optane is also listed among the non -RAID

volumes as although it has RAID metadata, it has information on whether the Optane disk is

currently enable witha  cceleration and has cache data rather than the RAID information as

Optane is not used to create RAID volumes. Select Optane disk among the Non -RAID

hysical disks mentioned in the list.

Intel (R) RST RAID Driver Select to see more
information about the disk

Non-RAID Physical Disks:
» SATA 0.1, INTEL SSDSC2CT060A3 MP219509H1060AGN, 55.8GB

[ JPCIe 1.0, INTEL MEMPEK1J032GA PHBT72310602S032P, 27.2GB|

F2=Di r F3=Load Defaults F4=Save Changes

HiReos Hightignt <Enter>-Select Entry Esc=Exit
Select the Volume and delete the RST metadata on the Optane disk and convert t back into
fino@ptaned which means it does not have any cached
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PHYSICAL DISK INFO

Removes Optane data from the
disk

Remove Optane
volume (Cached
data) from Optane

PHYSICAL DISK INFO

Disk Actions:

[MReset to non-Optane

Port: 1.0
Model Number : INTEL MEMPEK1JO32GA

Serial Number: PHBT 7291002S032P
Size: 27.2GB

Status: Cache

Controller Type: NUMe

Controller Interface: PCIe

F3=Load Defaults
<Enter>=Select Entru

F2=Discard Changes
t1=Mave Highlight

Confirm deletion of the Optane structure on disk.

Reset to non-Optane

F4=Save Changes
Esc=Exit

Confirm deletion

Reset to non-Optane

Removes Optane data from the
disk
Renove Optane structure on disk?

>

» No

F3=Load Defaults
<Enter>=Select Entry

the RST Metadata has been cleared or reset.

F4=Save Changes
Esc=Exit

F2=Discard Changes
Ti=Move Highlight

Disk is now Non -Optane which means that

Select Optane to
check status

Intel(R) RST 15.5.0.2875 RAID Driver

Select to see more
information about the disk

Non-RAID Physical Disks:
» SATA 0.1, INTEL SSDSC2CT060A3 MP219509H1060AGN. 55.8GB
[JBPCTe 1.0, INTEL MEMPEK1J032GA PHBT7231002S032P, 27.2GB

F2=Discard Changes
Ti=Move Highlight

Intel Confidential

F3=Load Defaults
<Enter>=Select Entry

F4=Save Changes
Esc=Exit
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7. Select the Optane disk and you will notice that the properties are displayed for the Optane
di sk instead of a prompt AReset to Non Optandéde&nwhich co

reset for Optane.

Selected Optane

with no Optane
volume shows disk
attributes instead of Port : 1.0

PHYSICAL DISK INFO

i H ber : INTEL MEMPEK1JO32GA
deletion option i i el PHBT72910025032P
Size: 27.2GB
Status: Non-RAID
Controller Type: NUMe
Controller Interface: PCIe

5.11.6 Marking a Disk as a Spare

This action is only available for non -system disks in a normal state. Also, unless your mobile
computer is equipped  with the Intel® 5 Series Chipset or later, which provides support for up to six
SATA ports, you will not be able to mark a disk as a spare. Most mobile computers are limited to one

internal and one external disk, which are used to create the volume.

Marki ng a disk as a spare allows you to designate an available SATA disk as the default destination
for automatic volume rebuilds in the event of a failed, missing or at risk array disk. However, for RAID
0 volumes, automatic rebuilds will only occur if one of its members is reported at risk.
1. Under 'Status' or 'Manage', in the storage system view, click the disk that you want to mark
as a spare. The volume properties are now displayed on the left.
2. Click 'Mark as spare'.
3. Click'OK'".

Note : RAID 1, 5, 10, and recov ery _volumes can use one_ 0or _more spares.

If you system is running a version of the RST OROM that does not support disks that are 2TB

or larger, you can reset such a disk to available, but disallow the marking of it as a spare.
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Selecting the disk
to be marke das
spare

Your storage system is functioning normally.
e Create Volume
Storage System View
7 Intel® Optane™
Memory Click on any component below to manage it's properties.

SATA_Array 0000
Performance AR

[ volume_0001
. SATA (932 G
¥ Ssettings J (932 GB) Type: RAID 1
457 GB
[ ]
@ oo s 32 00

SATA (932 GB)

Controller 0, Port 2
Port Location: Internal
Status: Normal
Type: SATA hard disk
* Mark as spare
Usage: Avkble
Size: 932 GB
Serial number:  WD-WXK1A37FYK9Y
Model: WDC WD105PZX-21Z10T0
Firmware: 02.01A02

U SATA SSD (224 GB) (System)
U SATASSD (112 GB)

{f SATA hard disk (932 GB)
U SATA SSD (224 GB)

2 pciessp 27 6By System disk- No

Password protected: No

Data disk cache: On

Native command queuing- 32
SATA transfer rate: 6Gbjs
Physical sector size: 4 KB
Logical sector size: 512 Bytes

Marking a disk as
spare

Intel® Optane™ Memory and Storage Management

e Create Volume ) - ) o
WARNING: Completing this action will permanently delete existing

Intel® Optane™ data on the disk. Back up data before continuing.
7

Memory

Performance
Q Settings
0 About

N T

More help

Intel Confidential 87




Intel® Optane™ Memory and Storage Management

Marking a disk as
e c te Vol Your storage system is functioning normally.
reate volume

Storage System View
7 Intel® Optane’

MEFI‘IO!’).’ A Click on any component below o manage it's properties.
SATA_Array_0000

Performance ATEr s

[ ] volume_0001
. SATA (932 GB)
O Settings J @ ! Type: RAID 1
457 GB

[ ]

O ~bout U SATA (932 GB)

SATA (932 GB)
Controller 0, Port 2
Port Location: Internal

'J SATASSD (112 GB) Status: Normal
Type: SATA hard disk

{f SATA hard disk (932 GB) * Usage: Spaté
Size-932 GB

] Serial numberr  WD-WXK1A37FYK9Y
U saTASSD (22468 Model: WDC WD10SPZX-21710T0
Firmware: 02.01A02

U SATA SSD (224 GB) (System)

& Pciessp 27 6By System disk- No

Password protected: No
m Data disk cache: On

Native command queuing: 32

SATA transfer rate: 6Gb/fs

Physical sector size- 4 KB
Logical sector size: 512 Bytes

5.11.7 Clear Metadata

All the Volumes maintained by RST driver has a metadata maintained by RST driver. This metadata

is used by RST only for managing RAID Volumes as well as Optane volume s. This metadata is
written every time a volume (RAID/Optane) is created and is destroyed by deleting the volume (or
disabling acceleration). If any device is a part of a volume and is moved to another system then the
drive has metadata but does not have r elated volume making it unusable to be used for RAID
configuration. In this case the metadata is of no use and we can reset it such that the drive can be

used for another RAID configuration.
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Intel® Optane™ Memory and Storage Management

We get #ACI e :
Met adat ao @ & manage Status
for disk with ‘

Your system is reporting one or more events, and data may be at
e Create Volume risk. Refer to the details below for more information.

7 Intel® Optane™ Storage System View

Memo
v Click on any component below to manage it's properties.

Performance
Q Settings
o About

[ saTasSD (224 GB) (System)
U satasso 11268

U SATA hard disk (932 GB)

SATA (932 GB)
U SATA hard disk (932 GB) Controller 0, Port 3

Port Location: Internal
Status: Offline

[ ]
SATA hard disk (932 GBJ
J ard disk ) Type: SATA hard disk

Clear Meai'dala
U SATASSD (224 GB) Usage: Offline array member
Size 932 GB
Serial number: ZDEOOF44
a PCle SSD (27 GB) Model: ST1000LM048-2E7172

Firmware: SDM1

m System disk: No

Password protected: No

Data disk cache: On I}
Native command queuing: 32
SATA transfer rate: 6Gb/s

Physical sector size: 4 KB

Logical sector size: 512 Bytes

select ACIl e Optane™ Memory and Storage Management
Met adatao O
clear the RST

Metadata

ST1000LM048-2E7172: Clear Metadata

e Create Volume

Clearing metadata %ll permanently delete any existing data on that

® e isk. inue?
(;r, Intel® Optane disk. Are you sure you want continue

Memory

R - IEA
ﬁ Settings

o About

More help

We can clear metadata in BIOS. Please note that different mother boards will have
different interfaces, they have similar steps for clear metadata.

I n Bl OS, it could also be referrednvaesr ti R_resRAN®ME,t adat ao
iremove/ del ete RAI D datad instead of ACl ear Metadatao.
information.
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3. The steps to locate the RST Menu in BIOS may vary depending upon the
manufacturer. Please refer to your manufacturer support or documentation to
loca te the RST menu.

The Steps for clearing the metadata from BIOS are given below:
1. Open BIOS Settings. Enter the EFI Device Manager.

Kabylake Client platform

BIOS main page 1.60 6Hz
8192 MB RAM
Select Language <English> This selection will take you
to the 3rd Party Uendor EFI
» Platform Information Menu Device Manager Menu.

» Intel Advanced Menu

[ TPV EFT Deuvice Manager

» Boot Manager Menu
» Boot Maintenance Manager Menu

Continue
Reset

2. Open Intel ® Rapid Storage Technology Settings

. TPU EFI Device Manager
Device manager

Menu Devices List This formset allows the user
Driver Health Manager to manage RAID volumes on
Opal the Intel (R) RAID Controller

iSCSI Configuration

[Intel (R) Rapid Storage Technology

Press ESC to exit.

F2=Discard Changes F3=Load Defaults F4=Save Changes
Ti=Move Highlight <Enter>=Select Entry Esc=Exit

3. Here we have all the RST Volumes lis ted here. If some of the volumes will have storage
drives associated with them missing then it is shows as a degraded volume. In case any
drive used here contains any RST metadata, then the drive will show the volume it was a
part of and is marked as faile d or degraded.
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|
Intel (R} Rapid Storage Technology
Select RST BIO i

(Pre0Ss)

Intel® RST RAID Driver
management.

Select to see more

information about the RAID

Uolume
RAID Uolumes:

[ o lune_0000, RAIDG (Stripe), 111.8GB, Failed

F2=Discard Changes F3=Load Defaults

F4=Save Changes
Esc=Exit

Ti=Move Highlight <Enter>=Select Entry

Select the disk in the volume and it will list the RAID information for all attached disks for
that volume.

Select the disk in
the degraded/failed
ARAI DO volu

volume_0000
S A RAIDO (Stripe)
Strip : 64KB
Size: 111.8GB
Status: Failed
Bootable: No

INTEL ¢ 3C2CTO60A3 MP216003S7060AGN, 55 .8GB

F2=Discard Changes F3=Load Defaults F4=Save Changes
Ti1=Move Highlight <Enter>=Select Entry Esc=Exit

Delete the RAID information for that disk and convert it to non -RAID
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Delete the RAID
information on the
disk

Cnntroiler Type: AHCT
Controller Interface: SATA

F2=Discard Changes F3=Load Defaults
Tl=Move Highlight <Enter>=Select Entry

Note: The option shows the RAID volume information of the degraded volume and
this disk was a part of that volume and has such data in its metadata having
information about the vol ume.

ve Changes

Confirm deletion of the RAID data.

Reset to non-RAID

Confirm deletion of Reset to non-RAID Removes RAID data from the
Metadata disk

Remove RAID structure on disk?

[ es
» No

F2=Discard Changes F3=Load Defaults F4=Save Changes
Ti=Move Highlight <Enter>=Select Entry Esc=Exit

Disk is now Non -RAID which means that the RST Metadata has been cleared or reset.
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RAID information

deleted. The disk is Intel(R) RST RAID Driver Select to see more
information about the disk
now non -RAID

Non-RAID Physical Disks:

LISATA 0.1, INTEL SSDSC2CT060A3 MP216003S7060AGN, 55.8GH)

F2=Discard Changes F3=Load Defaults F4=Save Changes
Ti=Move Highlight <Enter>=Select Entry Esc=Exit

5.12 HSA 167 -Opt aneE Memory and Storage
Manage ment Ul Functionality Limitations

5.12.1 Creating a RAID Volume with a disk containing user data

RAID volumes can be created in three different ways. The method most widely used by end -users is
the Windows user interface utility. The second method is to use the | ntel Rapid Storage Technology
Option ROM user interface. The third way, used by OEMs only, uses the RAID Configuration utility.

While the RAID can be created in many ways a recent change does not allow a volume to be created
if any of the disk used by it h as user data on it.

To verify the behavior we can follow these steps:
1. Run the IntelE OptaneE Memory and Storage Management Ul f

link:
Start ->AllPrograms -> |l ntel E OptaneE Memory and -Sintel® age Manage me
Opt aneE Meamidstomge Management Ul.
2. Under o6Statusd or 6Managed Click on the volume you want t

with the volume properties on the left.
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Select a RAID
volume to create

ﬁ Manage

e Create Volume

7 Intel® Optane™
Memory

Performance
Q Settings
o About

v

Intel® Optane™ Me

Create Volume

Name: [volume_0000

I

Select controller:

O e
®) sata

Select volume type:

@ Optimized disk performance (RAID 0)

O Real-time data protection (RAID 1)

O Efficient data hosting and protection (RAID 5)

O Balanced performance and data protection (RAID 10)

=

nd Storage Management

Proposed Configuration

Protection

Performance

Capacity

Combine two or more disks 1o
create a volume where data is
broken down into stripes that are
distributed across all disks.

Select disks to be
included in RAID
volume including a
disk with user data

’ Manage

e Create Volume

Intel® Optane™ Mem and Storage Managem

Create Volume

Select array disks -
SATA disk on Controller O, Port 0 (224 GB) (System)

Proposed Configuration

Intel® Optane™ i
0 Memo p! v SATA disk on Controller 0, Port 1 (56 GB) {r s6GE :ﬂmm;a‘[))?
Y /| SATA disk on Controller 0, Port 3 (56 GB) 1!1{2965
Performance /| SATA disk on Controller 0, Port 5 (56 GB) {r 56 GE
Keep the data from one of selected disks?
a Settings
O Yes: SATA disk on Controller 0, Port 5 (56 GB)
No
0 About
Volume Sizer 112 GB
Array allocation 100 /100%
Data stripe size: | 64kB
Enable volume write-back cache
[ nex
ck on oO0Create Vol umebd I't is disabled as one of t
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iﬁ@ Intel® Optane™ Memory and Storage Management

fCreate Vol
button is disabled & Manage Create Volume

as disk contains —
e Create Volume Review the selected configuration. This process could take a while Proposed Configuration
user data

depending on the number and size of the disks. You can continue
o)) Intel® Optane™ v using other applications during this time. . volume 0000
Memory U secB Type: RAIDO
The operation cannot be performed because one or more of the 112 GB
Performance selected disks(s) contains data. To continue, please back up all data {r 56 GB
and erase data on the select disk(s). Click Help for detailed
Q Settings instructions
0
Help
L

Note: A disk is considered to have user data if the drive has a valid partition table.
4. Tousethe di sk with create volume you need to use the 6édiskpar
Sub Section 7 Un -initialize disk such that it can be used with the HSA App.
5 We need to click on the fArescano button in AManageoO menu

cleaning di sk with diskpart.

5.12.2 Deleting a RAID Volume

RAID volumes can be deleted in three different ways. The method most widely used by end -users is
the Windows user interface utility. The second method is to use the Intel Rapid Storage Technology
Option ROM user int  erface. The third way, used by OEMs only, uses the RAID Configuration utility.

5.12.2.1 Using the Intel E OptaneE Memory and Storag
Ul
6. Run the Intel E OptaneE Memory and Storage Management Ul f
link:

Start ->AllPrograms ->Int el E OptaneE Memory and St-»intedl®e Managemen:
OptaneE Memory and Storage Management Ul
7. Under O0Statusd or O6Managed Click on the volume you want t

with the volume properties on the left.
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Selected Vol t Intel® Optane™ Memory and Storage Management
electe olume to
be delete d st
e Create Volume Your storage system is functioning normally.
Intel® Optane™ Storage System View
A
(# Memory Click on any component below to manage it's properties.
SATA_Array_0000
T P— ot oz
Status: Normal
U SATA (56 GB) 11268 System volume: False
Performance (56 GB) Initialized: Yes
Rename volume
O Settings Deletevolume%
E_f SATA SSD(224 GB) (System) Veri
0 About Type: RAID O
i PCle 55D(27 GB)
@Intemal empty port 1
Data stripe size: 64kB
© ntema empry ot 2 Logica sector e S12
@ Internal empty port 5
Click on O0Del ete volumeo.
Delete the Volume Intel® Optane™ Memory and Storage Management
p volume 0002: Delete volume
e Create Volume
==n
Intel® Optane™
# ? A
Memory More help
Performance
a Settings
o About
Review the warning message, and click O60Yesd to delete
The 6Statusd page refreshes and displays the resulting

view. You can now use it to create a new vol

ume.
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5.12.2.2 Delete a RAID volume with a disk containing user data
1. Run the IntelE OptaneE Memory and Storage Management Ul f
link:
Start ->AllPrograms -> | ntel E OptaneE Memory and -Sintel® age Manage me

OptaneE Memory gaMadageremn Ul.a
Under O6Statusd or OManagedé Click on the volume you want t

with the volume properties on the left.

Click on 6Delete Vol umeb.

Delete button is Intel® Optane™ Memory and Storage Management

disabled as disk
e Create Volume The operation cannot be performed because one or more of the

selected disks(s) contains data. To continue, please back up all
Intel ® Optane™ data and erase data on the select disk(s). Click Help for detailed
(9 Memory v instructions
Performance
Q Settings Help
o About
Note: A disk is consid ered to have user data if the drive has a valid partition table.

To delete the disk you need to use the diskpart utility as shown in
Sub Section 7 Un -initialize disk such that it can be used with the HSA App.

Note: We need to click on tnhefi Ma neasgceaon omebnuut tiofn cithanges ar e
reflected after cleaning disk with diskpart.
Run the Intel E OptaneE Memory and Storage Management Ul f
link:

Start ->AllPrograms -> | ntel E OptaneE Memory and -Shtel® age Manage me

Optane E Memory and Storage Management Ul
Under O6Statusd or O6Managed6 Click on the volume you want t

with the volume properties on the left.
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Cl

Again select the
volume to be
deleted

e’ Create Volume

(7 IMnteI ® Optane™
emory

Performance
Q Settings
0 About

Intel® Optane™ Memory and Storage Ikianagement

Status

‘Your storage system is functioning normally.

Storage System View

Click on any component below to manage it's properties.

SATA_Array_0000

2 volume_0007
U SATA (56 GB) Type: RAID O
112 GB

R sata 56 )

R sama ssp(224 68) (system)
A rce ssoer Gy

9 Internal empty port 1
e Internal empty port 2

@ Internal empty port 3

ck on 6Del

ete Vol umebo.

Delete button
enabled as it does
not contain user
data anymore

Intel® Optane™ Memory and Storage Manakgement

volume 0007: Delete volume

e Create Volume

Intel® Optane™

@ Memory

Performance
Q Settings
o About

EZE TN

More help

Intel Confidential




The volume @ Intel® Optane™ Memory and Storage Management
successfully deleted
Status
e Create Volume Your storage system is functioning normally.
o Intel® Optane™ o Storage System View
Memory Click on any component below to manage it's properties.
Performance U SATA SSD(224 GB) (System)
Q Settings U SATA 55D(56 GE)
O rvout 81 satasspise 6r)
a PCle SSD(27 GEB)
e Internal empty port 1
@ Internal empty port 2
@ Internal empty port 2
Reh'an
5.12.3 Marking a Disk as a Spare
5.12.3.1 Using the I ntelE OptaneE Memory and
Ul
This action is only available for non -system disks in a normal state. Also, unless y our mobile
computer is equipped with the Intel® 5 Series Chipset or later, which provides support for up to six
SATA ports, you will not be able to mark a disk as a spare. Most mobile computers are limited to one
internal and one external disk, which are u sed to create the volume.
Marking a disk as a spare allows you to designate an available SATA disk as the default destination
for automatic volume rebuilds in the event of a failed, missing or at risk array disk. However, for RAID
0 volumes, automatic reb  uilds will only occur if one of its members is reported at risk.
5. Under 'Status' or 'Manage', in the storage system view, click the disk that you want to mark
as a spare. The volume properties are now displayed on the left.
6. Click 'Mark as spare'.
7. Click 'OK" .
Note : RAID 1. 5 10, and recovery volumes can use one oOr more spares.
If you system is running a version of the RST OROM that does not support disks that are 2TB
or larger, you can reset such a disk to available, but disallow the marking of it as a spar e.
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Intel® Optane™ Memory and Storage Management

(inteD)
Marking a disk as =

spare /& Manage Status
e Create Volume Your storage system is functioning normally.
P Intel® Optane™ o Storage System View
Memory Click on any component below to manage it's properties.
Performance !_r SATA SSD(224 GB) (System)
£ setings U sunsorso o
Controller 0, Port 2
About Port Location: Internal
o a PCle $5D(27 GB) Status: Normal
Type: SATA 55D
e Internal empty port 1 Mark as, Ere
Usage: ilable
e Size: 56 GB
Intemal empty port 3 Serial number: CVMP216003S7060AGN
Model: INTEL SSDSC2CTO60A3
@ Internal empty port 4 Firmware: 3000
System disk: No
e Internal empty port 5 Password protected: No
Data disk cache: On
Native command queuing: 32
m SATA transfer rate: 6Gb/s
Physical sector size: 512 Bytes
Logical sector size: 512 Bytes
5.12.3.2 Mark a disk as spare with user data:
~ -] ™ -
iMark as sp Intel® Optane™ Memory and Storage Management

disabled as disk

e Create Volume .
| The operation cannot be performed because one or more of the

Intel® Optane™ selected disks(s) contains data. To continue, please back up all
(#) P v data and erase data on the select disk(s). Click Help for detailed
Memory instructions

Performance

L settings [ cancel

o About Help

Note: To use the disk with create volume you need to use the diskpart utility as shown
in

Sub Section 7 Un  -initialize disk such that it can be used with the HSA App.
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We need to click on the firescano button in fiManageoO menu

after cleaning disk with diskpart.

5.12.4 Adding a disk to an Array

5.12.4.1 Using the Intel E OptaneE Memory

Ul
You can add one o r more SATA disks to an existing array to increase the system storage capacity.

This feature can be useful if you want to change to a volume type that requires additional disks.
This option is only available if:

1 A RAID 0 and/or RAID 5 volume is present,

1 One or more SATA disks are connected to the computer and available,

1 The available disk matches the internal or external connection type of the existing array disks.

You cannot add an external disk to an array that includes internal disks, and vice versa.

Refer to Connecting a Disk under Managing Disks for more information on installing SATA disks on
your computer.

This action can also be performed from Manage Volume. Refer to the Adding a Disk to a Volume

section for more information.

1. Under 'Status' or 'Ma  nage’, in the storage system view, click the array to which you want to add a
disk. The element properties are now displayed on the left.
2. Click 'Add disk'.

Intel® Optane™ Memory and Storage Management

Select the option to

and

Storag

o About

{r SATA 55D(224 GB) (System)

%r sara ssoese ce)
2l rciessoercey

e\ntemal empty port 2

add disk to a 4 Manage Status
Volume, e Create Volume Your storage system is functioning normally.
- Intel® Optane™ N Storage System View
Memory Click on any component below to manage it's properties.
SATA_Array_0000
a volume_0000 volume_0000
U 5478 (5 68) Type: RAID 5 Size: 16868
- 112 GB Available space: 5 MB
Performance U saTA (56 GB) AJQ flisk
Dater'disk cache: Enabled
£} settings r sama 6 Ga)
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3. Select the disk you want to use to increase the

array capacity.

Add disk to the
volume

/ Manage Add Disk

Select array disks -

e Create Volume

SATA disk on Controller 0, Port 3 (56 GE)

(7 'ntel® Optane™ ~ SATA disk on Controller 0, Port 4 (56 GB)

More help

Intel® Optane™ Memory and Storage Management

Memory SATA disk on Controller 0, Port 5 (56 GB)
| SATA disk on Controller 0, Port 1 (56 GB)
o Once the migration is complete, you will need to restart your
computer for the operating system to recognize the new volume
size. Also, you will need 1o extend the existing partition or create a
Performance new partition to utilize any new volume space, using WI%OWS Disk
Management*
. 0 ‘You can continue using other applications during this time.
O Settings
0 About

6. Click 'Add Disk'.

Disk added to the
volume

Intel® Optane™ Memory and Storage Management

Your storage system is functioning normally.
0 Create Volume e sys & v

. Intel® Optane™ Storage System View

Memory Click on any component below to manage it's properties.

SATA_Array_0000

volume_0000
Type: RAID 5
112 GB

U samass am)
[ ]
Performance i_r SATA (56 GB)

{r SATA (56 GB)

£

Settings

o About

{r SATA (56 GB)

!_r SATA SSD(224 GB) (System)

a PCle S5D(27 GE)

@ Internal empty port 2

Status: Migrating
System volume: False
Initialized: Yes
Rename volume
Delete volume

Type:RAID 5

Size: 112 GB
Incre size

Data stripe size: 32kB
Physical sector size: 512
Logical sector size: 512

Caution: Once the data migration starts, the operation cannot be canceled.
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7. Once the migration has completed, restart your computer for changes to take effect. Then us e

Windows Disk Management* to increase the partition size on the volumes for which a disk was

added, or add another partition.

5.12.4.2 Add to a RAID volume a disk containing user data:
The user cannot add a disk to an array if the disk has user data. The HSA App

would not any RAID

operation on a drive that has user data. Any drive with a valid partition table is considered as a

drive with user data.

) Intel® Optane™ Memory and Storage Management .
Select the add disk
option for a volume sratus
e Create Volume Your storage system is functioning normally.
Intel® Optane™ Storage System View
9 v
Memory Click on any component below to manage it's properties.
Performance SATA_Array_0000
n volume_0000 ‘volume_0000
O Settings U sATA (56.G8) Type: RAID O Size: 112 GB
. 112 GB Available space: 3 MB
About ' SATA (56 GB) add dm
o Data cache: Enabled
U SATA SSD(224 GE) (System)
{r SATA S5D(56 GE)
a PCle 5SD(27 GB)
@ Internal empty port 2
e Internal empty port 4
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Select the disk to
be added

Add disk is disabled
as the added disk
cont ains user data

e Create Volume

Intel® Optane™
7 P
Memory

Performance
Q Settings
o About

Select array disks :

l:‘ SATA disk on Controller 0, Port 1 (56 GB)
l:‘ SATA disk on Controller O, Port 3 (56 GB)
~/" SATA disk on Controller O, Port 5 (56 GB)

The operation cannot be performed because one or more of the
selected disks(s) contains data. To continue, please back up all data
and erase data on the select disk(s). Click Help for detailed
instructions

o Once the migration is complete, you will need 1o restart your
computer for the operating system to recognize the new volume
size. Also, you will need to extend the existing partition or create a
new partition to utilize any new volume space, using Windows Disk
Management*

o ‘You can continue using other applications during this time.

Note: To use the disk with create volume you need to use the diskpart utility as shown

in

We

Sub Section 7 Un

need to cl

-initialize disk such that it can be used with the HSA App.

ck on the firescanodo button i enotfidilecteda ge O

after cleaning disk with diskpart.

5.12.5 Using Optane disk which has user data

An Optane memory stick with user data is an Optane stick with at least a valid GPT (if not

partitions). In the HSA App you cannot use any disks with user data on it. S

0, when we try to use

such an Optane for acceleration we get a prompt restricting us to use that disk.
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uhT;D Intel® Optane™ Memory and Storage Management

Select Optane with
user data (valid
partition table)

f Manage Status

Disabled
a Create Volume
Intel® Optane™ Select fast Intel® Optane™ memory drive: I"\’
@ Memoi o
ry 32 GB Intel ® Optane™ memory (Contraller 2, Port 0) s

Select a compatible drive to be accelerated:
INTEL S5DSC2CT060A3 (Controller 0, Port 2) hd

Performance
Q Settings
o About

Enable Intel® Optane™ Memory

AEnabl ed bu Intel® Optane™ Mem and Storage Management
disabled as Optane
has user data. & Manage Intel® Optane™ Memory Status
e Create Volume .
| The operation cannot be performed because one or more of the
Intel® Opt T selected disks(s) contains data. To continue, please back up all
(71 e [N LV data and erase data on the select disk(s). Click Help for detailed
Memory instructions
Performance
-
Q Settings
Hel
o About HeR
Note: To use the disk with create volu me you need to use the diskpart utility as shown
in
Sub Section 7 Un -initialize disk such that it can be used with the HSA App.
We need to click on the Arescand button in fiManaged menu

after cleaning disk with diskpart.
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5.12.6 Using Optane with Cached data from another system
We cannot use the Optane module from another system without resetting the Metadata. If we try to
use an Optane memory which has already been used by another system for caching and not been

disabled before being  added to this system. We get a prompt as given below:

Optane memory not 'iﬁ@ Intel® Optane™ Memory and Storage Management
detected as it has A Manage Your System Is Not Intel® Optane™ Memory Ready
Optane volume
from another a Create Volume The following requirements were not met:
system (OS) 7 Intel ® Optane™ &
Memory P L
X There are no valid disk pairs in your system @
Performance Your system disk does not meet the requirements. For help and support
visit intel. com/supportfoptane-memory.
a Settings
0 About

For this Optane memory stick you also get a fAClear Metadat a
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. . Intel® Optane™ Memory and Storage Management
getting ACI|
Met adat ao & Manage Status
Optane memory

Your storage system is functioning normailly.
e Create Volume ge sy & v

Storage System View

Intel® Optane™
(7 g ~
Memory Click on any component below to manage it's properties.
1 sata ssD224 GB) (system)
U sama ssoiss o8
Performance RS satassoe oe)
£ settings R sama ssoss Ga)
PCle (27 GB)
O oout RS sara ssogss oe) Controller 2, Port 0

Port Location: Internal

Status: Offline
i PCle S55D(27 GB) * Type: PCle SSD
Clear Metadata
Usage: Offline array member
@ Internal empty port 1 Size: 27 GB

Serial number: PHBT72910025032P

Lo
Model: INTEL MEMPEK1J032GA

Firmware: KAOAEOOE

System disk: No

Password protected: Unknown
Data disk cache: Off

Native command queuing: 0
SATA transfer rate: Unknown
Physical sector size: 512 Bytes
Logical sector size: 512 Bytes

N ote:
4, We can clear metadata in BIOS. Please note that different mother boards will have
different interfaces, they have similar steps for clear metadata.

5 I n Bl OS, it could also be referred as NAResRAI Mt adat ao
firemove/ del et @atRAlI Dntead of AClIear Metadat ao. This met
information.

6. The steps to locate the RST Menu in BIOS may vary depending upon the
manufacturer. Please refer to your manufacturer support or documentation to
locate the RST menu.

The Steps for clearingt  he metadata from BIOS are given below:
8. Open BIOS Settings. Enter the EFI Device Manager.

Client platform

Open BIOS menu

Select Language <English> This selection will take you
to the 3rd Party Uendor EFI
» Platform Information Menu Device Manager Henu.

v

Intel Advanced Menu

TPV EFI Device Manager|

» Boot Manager Menu
Boot Maintenance Manager Menu

b 2

Continue
Reset

9. Open Intel ® Rapid Storage Technology Settings
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-
. TPU EFI Device Manager
Open EFI Device _— s
manager Devices List This formset allows the user
Driver Health Manager to manage RAID volumes on
Opal the Intel (R) RAID Controller
iSCSI Configuration
ntel (R) Rapid Storage Technology
Press ESC to exit.
F2=Discard Changes F3=Load Defaults F4=Save Changes
Ti=Move Highlight <Enter>=Select Entry Esc=Exit
10. Here we have all the RST Volumes listed here. Optane is also listed among the non -RAID

volumes as although it has RAID metadata, it has information on whether the Optane disk is
currently enable with acceleration and has cache data rather than the RAID information as
Optane is not used to create RAID volumes. Select Optane disk among the Non -RAID

Select Optane

hysical disks mentioned in the list.

Intel (R) RST RAID Driver Select to see more
information about the disk

Non-RAID Physical Disks:
» SATA 0.1, INTEL SSDSC2CT060A3 MP219509H1060AGN, 55.8GB

[ JPCIe 1.0, INTEL MEMPEK1J032GA PHBT72310602S032P, 27.2GB|

F3=Load Defaults F4=Save Changes
<Enter>=Select Entry Esc=Exit

F2=Discard Changes
t1=Move Highlight

11. Select the Volume and delete the RST metadata on the Optane disk and convert t back into

108
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which means it does not have any cached
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12.

13.

intel.

Remove Optane

the
Volume (Cached PHYSICAL DISK INFO dR;zg;ues Optane data from
data ) from Optane Disk Actions:
>

Port: 1.0

Model Number : INTEL MEMPEK1JO32GA

Serial Number: PHBT 7291002S032P

Size: 27.2GB

Status: Cache

Controller Type: NUMe

Controller Interface: PCIe

F2=Discard Changes F3=Load Defaults F4=Save Changes
T1=Move Highlight <Enter>=Select Entru Esc=Exit

Confirm deletion of the Optane structure on disk.

, . R t t Opt.
Confirm deletion

Reset to non-Optane

Removes Optane data from the
disk
Renove Optane structure on disk?

>

» No

F2=Discard Changes F3=Load Defaults F4=Save Changes
Ti=Move Highlight <Enter>=Select Entry Esc=Exit

Disk is now Non -Optane which means that the RST Metadata has been cleared or reset.

Select Optane to

check status Intel (R) RST RAID Driver Select to see more
information about the disk

Non-RAID Physical Disks:
» SATA 0.1, INTEL SSDSC2CT060A3 MP219509H1060AGN. 55.8GB
[JBPCTe 1.0, INTEL MEMPEK1J032GA PHBT7231002S032P, 27.2GB

F2=Discard Changes F3=Load Defaults F4=Save Changes
Ti=Move Highlight <Enter>=Select Entry Esc=Exit

Intel Confidential 109



14. Select the Optane disk and you will notice that the properties are displayed for the Optane
di sk instead of a prompt AReset to Non Optaneo which <co

reset for Optane.

Selected Optane

with no Optane
volume shows disk

attributes instead of Boxds 1.0
Model Number: INTEL MEMPEK1J032GA

PHYSICAL DISK INFO

deletion option Serial Number: PHBT72910025032P
Size: 27.2GB
Status: Non-RAID
Controller Type: NUMe
Controller Interface: PCIe

5.12.7 Un-initialize disk such that it can be used with the HSA

App.
We <can usdskparthce wit i | ity i nsi d-mitialize user datasn otder to use the disks

with HSA App. The un  -initialization means that we can remove the GPT partition. It can done in
steps given below:

1. Open diskpart utility
a. Open Run by Wnesskegsfion the keyboard, enter diskpa

Open windows —/ Run X

ARuUNO ut.

—,, Type the name of a program, folder, document, or
Internet resource, and Windows will open it for you.

Open: | diskpart v

0K Cancel Browse...

b. Press fAiYes0o on the User Account Control prompt to r

privileges. This will Open Diskpart Utility
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B CA\Windows\system32\diskpart.exe
Open Adi skp
utility ic

2. Select disk to clean or uninitialized
a. Listall the disk by using the command.
> list disk
You will note that we have an asterisk sign next to the uninitialized drive under the
GPT column
b. Select disk to be uninitialized by using the command
> select disk <number>
Where <number> is the disk number as shown in the list disk command from step
a.
c. Un-initialize disk by using the command

> clean
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B Ch\Windows\system32\diskpart.exe
Stepstoun -
initialize disk such
that it can be used
with HSA App

Online
Online
Online

Disk 1 is now the selected disk

d. Note thatthe asterisk (*) sign is not anymore under to the Gpt column for the disk.
Diskpart is a standard MS Disk Utility and help is available at Microsoft website.
Reference: https://docs.microsoft.com/en -us/previous -versions/windows/it -

pro/windows -xp/bb490893(v%3dtechnet.10)

5.12.8 Clear Metadata for RAID disks

All the Volumes maintained by RST driver has a metadata maintained by RST driver. This metada ta
is used by RST only for managing RAID Volumes as well as Optane volumes. This metadata is

written every time a volume (RAID/Optane) is created and is destroyed by deleting the volume (or

disabling acceleration). If any device is a part of a volume and i s moved to another system then the
drive has metadata but does not have related volume making it unusable to be used for RAID

configuration. In this case the metadata is of no use and we can reset it such that the drive can be

used for RAID configuration.
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Intel® Optane™ Memory and Storage Management

We get #ClI
Met adat ao
for disk with RAID
Metadata

e
o

Status

YYour storage system is functioning normally.
e Create Volume esys € ¥

Intel® Optane™ Storage System View

Memory Click on any component below to manage it's properties.

SATA_Array_0000
volume_0000

Type: RAID 5
112GB

U sara s6 ey

|
Performance i_f SATA (56 GB)

a Settings
0 About

!_f SATA (56 GB)

% saTa ssD(224 GB) (system)

¥ sata HOD( Bytes)

2l rcie sso@7 s b

e Internal empty port 3

=N

SATA (0 Bytes)

Controller 0, Port 1
Port Location: Internal
Status: Unknown
Type: SATA hard disk
Clear Metadata

Usage: Unknown

Size: 0 Bytes

Serial number:

Model:

Firmware:

System disk: No

Password protected: Unknown
Data disk cache: Unknown
Native command queuing: 0
SATA transfer rate: 6Gb/s
Physical sector size: 0 Bytes
Logical sector size: 0 Bytes

Intel® Optane™ Memory and

When we click on
ACl ear Met a
Option

e’ Create Volume

Intel ® Optane™
) - P
emory

Performance
Q Settings
0 About

Storage Management

| This operation is not available in this version. Please use
system BIOS or Intel® Rapid Storage Technology application.

We can clear metadata in BIOS. Please note that different mother boards will have
different interfaces, they have similar steps for clear metadata.

i ReskRAl Mt adat ao
Met adat ao.

I n Bl OS, it could also be referred as
iremove/ del ete RAI D datad instead of ACl ear
information.
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6. The steps to locate the RST Menu in BIOS may vary depending upon the
manufacturer. Plea se refer to your manufacturer support or documentation to
locate the RST menu.

The Steps for clearing the metadata from BIOS are given below:
8. Open BIOS Settings. Enter the EFI Device Manager.

: Client platform

BIOS main page

Select Language <English> This selection will take you
to the 3rd Party Uendor EFI
» Platform Information Menu Device Manager Menu.

» Intel Advanced Menu

[ TPV EFT Deuvice Manager

» Boot Manager Menu
» Boot Maintenance Manager Menu

Continue
Reset

9. Open Intel ® Rapid Storage Technology Sett ings

. TPU EFI Device Manager
Device manager

Menu Devices List This formset allows the user
Driver Health Manager to manage RAID volumes on
Opal the Intel (R) RAID Controller

iSCSI Configuration

[Intel (R) Rapid Storage Technology

Press ESC to exit.

F2=Discard Changes F3=Load Defaults F4=Save Changes
Ti=Move Highlight <Enter>=Select Entry Esc=Exit

10. Here we have all the RST Volumes listed here. If some of the volumes will have storage
drives associated with them missing then it is shows as a degraded volume. In case any
drive used here contains any RST metadata, then the dr ive will show the volume it was a
part of and is marked as failed or degraded.

114 Intel Confidential



intel.

|
| Intel (R} Rapid Storage Technology
Select RST BIO ”E

(PreOS) Intel® RST | RAID Driver Select to see more
management. 5n§ornation about the RAID
o lume

RAID Uolumes:
[@volume_0000. RAIDG (Stripe), 111.8GB, Failed

F2=Discard Changes F3=Load Defaults F4=Save Changes

Esc=Exit

Ti=Move Highlight <Enter>=Select Entry

11. Select the disk in the volume and it will list the RAID information for all attached disks for
that volume.

. . RAID UOLUME INFO
Select the disk in

the degrad ed/failed
ARAI DO volu

volune_0000
RAIDO (Stripe)
64KB

Size: 111.8GB
Status: Failed
Bootable: No

[ SATA 0.3,

[NTEL SSDSC2CT060A3 MP216003S7060AGN,

55 .8GB

F2=Discard Changes F3=Load Defaults

F4=Save Changes
Ti=Move Highlight <Enter>=Select Entry Esc=Exit

12. Delete the RAID information for that disk and convert it to non -RAID
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Delete the RAID
information on the
disk
Cnntroiler Type: AHCT
Controller Interface: SATA
F2=Discard Changes F3=Load Defaults ve Changes
Ti=Move Highlight <Enter>=Select Entry )
Note: The option shows the RAID volume information of the degraded volume and
this disk was a part of that volume and has such data in its metadata having

information about the volume.

13. Confirm deletion of the RAID data.

Reset to non-RAID

Confirm deletion of Reset to non-RAID Removes RAID data from the
Metadata disk

Remove RAID structure on disk?

[ es
» No

F2=Discard Changes F3=Load Defaults F4=Save Changes
Ti=Move Highlight <Enter>=Select Entry Esc=Exit

14. Disk is now Non -RAID which means that the RST Metadata has been cleared or reset.

116 Intel Confidential



intel.

RAID information
deleted. The diski s
now non -RAID

Intel(R) RST

card
ove H

hlight

RAID Driver Select to see more

information about the disk

Non-RAID Physical Disks:

LISATA 0.1, INTEL SSDSC2CT060A3 MP216003S7060AGN, 55.8GH

Faults
lect Entry

Intel (R) Rapid Storage Technology

5.12.9
Reboot

Intel E OptaneE Memory and

when such operation is needed.

|l ntel E OptaneE Memory

and Storage

St shalladify Uskraorestgresyseem manally

Manage

Disable Optane (intel.
Memor
Y f‘ Manage

a Create Volume

Intel® Optane™
® Memory

Performance
Q Settings
ﬂ About

Intel® Optane™ Memory and Storage Management

Intel® Optane™ Memory Status

Intel® Optane™ memeory is enabled and accelerating your system.

Total Installed System Memory
56 GB = 32GB Intel® Optane™ Memory + 24 GB RAM
Intel® Optane™ Memory Volume Configuration
a PCle SSD [27 GB)
Firmware: K40AEQOE

B~ SATASSD (224 GB)
‘-r Firmware: L2070420

Usable Drive Capacity: - 224 GB

Module Usage @

Bl System files 17GB
Bl User pinned files 0GB
Bl Top accessed content 53GB
Unused space 02GB
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HSA App notified
user tatir
manuall yo
of giving a button to
restart and

therefore not
allowing restart

from within the

app.

e
[

ﬁ Manage

9 Create Volume

Intel® Optane™
) .

Memory

Performance

Q Settings
o About

Intel® Optane™ Memory and Storage Management

Restart Is Required

To stop working with Intel® Optane™ memeory, restart is required.
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5.13 Compatibilty Matrix -OptaneE Memory and Stor
Management Ul and RST Driver

There were some limitations in 16.7 HSA Ul and Middleware which required HSAto hav e some
constraints for some of  the operation . All the limitation have been mentioned in

Section 5.12:HSA 16.7 -OptaneE Memory and Storage Management Ul Funct

These limitations were removed from 17. X HSA UL

I have in cluded a table below which would help us determnine the behavior of the HSA for different
combinations of HSA Ul and RST Middleware/Driver

OptaneE Memory ar HSA 16.7.x.X HSA 17. X.X.X

Storage Management Ul

RST Driver and Mlddleware Limited Fun ctionality
16.7.X.X

Limited Functionality

RST Driver and Middleware Limited Functionality No limitations
17. X.X.X

5.13.1 Troubleshooting when using Middleware/Driver and Ul
mismatch (HSA Ul 16.7 and 17. x RST Middleware/Driver)

This scenario will have limited functional ity as we are using the 16.7 Ul . The behavior in this
scenario will be similar to using 16.7 HSA Ul and 16.7 RST/Middleware. For more information you
can refer the following section:

Section 5.12:HSA16.7 -OptaneE Memory and Storage Maaltalgndgaismat Ul Funct

Note: We can remove all limitation by upgrading to the 17. x HSA Ul and
Drivers/Middleware.
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5.13.2 Troubleshooting when using Middleware/D river and Ul
mismatch  (HSA Ul 17. x and 16.7 RST Middleware/Driver)

Mismatch between - Intel® Optane™ Memory and Storage Management
the RST Middleware
and HSA Ul A Manage Intel® Optane™ Memory and Storage Management

Product Version : 17.0.1007.0
Driver Version : 16.7.0.1009
Copyright © 2018

3] Intel® Optane™ v For help and support visit: hitp//intel com/support/optane-memory.
Memory

e Create Volume

fad Performance .-
e Additional components

‘G Settings NLog for NET Framework 4.5 45.10
i  Copyright (c) 2004-2018 NLog Project - http;//nlog-project.org/
A BSD 3-clause "New" or "Revised” License view full text
i Autofac 481
Copyright ® 2015 Autofac Contributors [}

MIT License view full text

JsonNET 1102
Copyright © James Newton-King 2008
MIT License view full text

This scenario will have limited functionality as we are still using the 16.7  Driver/Middleware  which
has the limitation . Since, the limitation was not include d in 17. x Ul so the operations are enabled in

Ul but not allowed by Driver/Middleware whi ch would generate and error . We must note that the

error notification received in this case will be generated by RST Middleware service and will pop up
under AWindows Notificationo

For more information  please refer the table below :
Scenario and Error Cod e Error Handling
Refer to section 5.12.7

Scenario: Create volume using a disk containing user data

Error Code:0xA0010063

Refer to section 5.12.7
Scenario: Delete volume using a disk containing user data

Error Code:0xA0010063

Refer to section 5.12.7
Scenario:Add disk to a vol ~ ume using a disk containing user data

Error Code:0xA0010063

Refer to section 5.12.7
Scenario: Mark as spare a disk containing user data

Error Code:0xA0010063

Refer to section 5.12.8
Scenario: Clear Metadata from a disk containing user data

Error Code:0xA 0010066
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Perform a manual restart from
Scenario: Restart a system after enabling/disabling Optane Memory the Start Menu
acceleration

Error Code:0xA0010064

Note: We can remove all limitation by upgrading to the 17. x HSA Ul and
Drive rs/Middleware.
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6 System Acceleration with Intel ®
Opt an evieEmory

6.1 Limitations

6.1.1 Hardware limits

6.1.1.1 Intel Optane Memory HW Limi ts

1. Fast disk (t he term fifast diOkwwamefEememooy ttheedul e

Opt aneE bsi@Dbsed as the cache device )

Attention :the f ollowing terms are used interchangeably throughout this

document:
 Fastdisk
f OptaneE memory modul e
f OptaneE SSD
1 OptaneE device

1 Onlyasingle HW orSWremapped Intel® Opt aneE memorey modul

2. Slow ! disk (diskto be accelerated  must be larger capacity than th e fast disk)
only in the following configurations and drive interfaces:
1 BootDrive  (System) _ (Active boot volume)
1 SATAHDD i single pass -through 2
1 SATA SSD - single pass -through
1 SSHD? - single pass -through
1 Intel brand NVME drive 4

1 DataDrive  (No active bo ot volume):
1 SATAHDD i single pass -through 2
1 SATA SSD - single pass -through
1 SSHD? - single pass -through
1 Intel brand NVME drive 4

3. OptaneE Memory vol ume
! Only one OptaneE Memory volume all owed
one volume detected during boot, the second volume detected will be placed
offline and not accessible to the system

NOTES:

Note : The slow disk (targeted disk to be accelerated) can be data drives as well
as boot drives with the active boot volume beginning with release version
16.0. 2.
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Note 2: Only single pass -through disks can be accelerated. The acceleration of
RAID volumes or other multiple disk configurations is not supported.

Note 3: Self -pinning SSHDs only, SSHDs that use the Hybrid Information Feature
Set are not supported

Note 4: Intel brand NVME drive only. See section 3.1.5 for a complete list of
supported NVME drive.

6.1.1.2 Teton Glacier HW Limits
These are the known limitations for Teton Glacier.
1. Only one OptaneE Memory volumeceal | owed per boot

2. Only ONE(1) Teton Glacier device can be configured as Intel Optane Memory
Volume by Intel RST as a boot or data volume.

a. Intel Optane Memory Volume is created f rom concatenating slow
disk (NAND main storage) and fast disk (Optane) of the SAME TG
device.

b. Intel Optane Memory Volume CANNOT be created by concatenate
TGo6s fast di sk uWNVMB slawtdieke (HDCS 3SDASSHD)
or another TG6s slow disk (NAND main storag

3. If more than one TG devices are connected to M.2 slots in the system, only
the M.2 slot that supports TG will show both disk members of the same TG
device. The other slots will show only TG6s NAND di sk member as pas

through device.

4. Teton Glacier device must be connected to M.2 ports locally connected to
PCH. TG connected via Thunderbol  t or PCle bridge are not supported.

5, Teton Gl acierb6s Optane Memory (Rbamingmé cannot be
other platform that  does not meet TETON GLACIER requirements listed in
section 6.2.2 .

6. *IMPORTANT* Optane Memory V olume Enabling must be done in AC
mode. For laptop, the AC adapter must be plugged in.

6.1.2 Functional limits

6.1.2.1 SATA controller mode switching to AHCI mode

Once the system is setup with Intel ®OptaneE Memory enabled, the user canli
PCH SATA controlle r mode from one of the Intel RST modes to the AHCI mode. If the mode
is switched and the user attempts to boot the system, the Intel ® RST configuration
metadata can be corrupted making the system unbootable when PCH SATA mode is
switched backed to the ava ilable Intel RST mode. To avoid this error condition the following
precautions should be taken:
1. Allusers: If you require switching the PCH SATA controller mode to AHCI for some
reason, then before switching, disable Intel ®OptaneE Memory primgéghe to switec
mode. Youcanre -enableintel ® Opt ane E Meonte theycontroller is switched
back to the supported Optane mode
2. BIOS vendors: Upgrading BIOS should maintain pre -upgrade BIOS settings
(specifically, the PCH SATA mode &®homddier@mai mot n th
switch to AHCI mode)
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6.1.2.2 Disk Defragmentation and Optimization for Opt an eVBlume

The 6Defragment and Opwi mr 2aiwiloohanadableiesr Opt aneE
Volume if both members (fast drive and slow drive) have trim support

6.1.2.3 Hybrid Dr i ve ( TG) ORpaming BUE nctionality  Limitation

For Hybrid drive (TG) family, Intel E Rapid Storage Techno
Vol ume by combining QLC NAND and OptaneE Memory media on
The goal of this pairingist o combine the large capacity of the QLC NAND and fast random

access performance of the Optane disk into a single easy -to -use volume exposed to the

customer. This volume is primarily intended to serve as the boot media for the platform. This

volume will onl y works on with RST drivers and supported platforms. If the user

attempts to move this drive/ volumetonon  -supported platform (AHCI mode) or use

non -RST storage drivers to access the disk, the volume and data will be lost

permanently

6.2 Minimum Requirements:

6.2.1 Intel ® Optane Memory

CPU Intel ® Kaby Lake or later CPU family of platforms

PCH PCH: Intel ® 100/C230 Series, 200 Series , C240 Series, or 300
Series family of chipsets

Motherboard Supporting Intel ® RST PCH HW remapping technology  or a x2
or x4 PEG port f or CPU attached Intel -branded SSDs or
OptaneE memory modul es

M.2 Connector An M. 2 connector is required for
it can be down on the motherboard or on a PCle adapter card

plugged into a PCH remapped PCle x2 or x4 slot or CPU PEG

port.

1 UEFI-compliant system BIOS based on Intel ® Kaby Lake

BIOS BIOS reference code version 1.5.0 or later.
f BIlOS Intel PCH SATA controller
with remapping enabled on the HSIO lanes connecting the
I ntel E OptaneE t echnolemagymodile.Me
RST Pre -OS and Refer to section 3.1.4 _ for the correct version of Pre -OS and
Windows Driver Windows RST version.
6.2.2 Intel ® Optane Memory H10 w/ Solid State Storage (T eton
Glacier )
Platform Platform (Chipset & Motherboard) that supports software

remapping at M.2 connector:
T WHLiT U42
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1 CFL-H82 (CPU:CFL-H 8+2, PCH:CNP -H)

M.2 Connector A single M.2 that support s PCle 2x2 configuration and PCle
dynamic port reconfiguration from BIOS.

1 Bios versi on 164.5 or newer.

BIOS /CSME 1 CSME version 12.0.20.1301 or newer

1  PCle port where TG is located must be set to 1x4 mode
(Default Strap Configurations)

Pre -OS Intel® RST uEFI driver with support for TG version 17.0.0. 3679

or later must be integrated into the system Bl OS image.
Windows RST Intel® RST SW and driver package with support for TG version
driver 17.0.0. 1072 or later must be installed

6.2.3 Operating  System

1  Microsoft Windows 10  x64 bit Editions  (latest RTM e.g. Redstone X)
1 GPT disks only (MBR not supported)

6.2.4 fiOptn@ E Memory Reogd yimel B RST 5MB Metadata
Requirement

This notice is for System Manufacturers and System Integrators who will ship ioptaneE Memory

R e a d gystems in the following configurations (or any system that they wish an end -user to be able

toenabl e OptaneBEWMemory)
1 Complete systems withthe OS already installed AND

1 PCH SATA controller mode  setto (AHCI) OR(Intel RST) OR(Intel RST Premium)
AND

9 The system does not have OptaneE Memory

When all these conditions exist , especially if the  manufacturer or integrator partitions the system
drive with a hidden partition as the final partition (the end of the disk) or if the OS installation places
the WInRE partition at the end of the disk , there must be unallocated space of 5MB reserved or left

at the end of the disk (at the max LBA after the final partition). This space will be required for RST

metadata when updating those systems at a later date to Optane E Memory enabled accelerated
systems.

6.3 User Pinning of Files/Folders/Applications

enabl ed

ng

6.3.1 Overview

User pinning functionality is available in Intel ®0OptaneE Memor yYRATE Ilit,eland

Windows File Explorer. Pinning utilizes the file cache portion of the Intel ®OptaneE memory

module. Pinning allows the user to select files, folders, and application s that they wish to pin to

the file cache which is the highest performance level of the Intel ®OptaneE Memory caching
solution. Al'l items pinned by the user are considered to
only be removed/unpinned from the file cac he by the user. The Intel ®OptaneE Memory cachi
policies cannot evict oO6hard pinned6 items
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IMPORTANT NOTES:

o The pinning feature is not available when accelerating data drives (DDA). This
feature is only supported when Ift@pt ane E Me mo ring thesgstermac c el er
drive (which is GPT partitioned (no MBR)), and the Ifit€lpt ane E memor vy
module is32GBor larger. This also applies to Teton Glacier Optane Memory
device.

o The following objects as on Windows desktop CANNOT be pinned:

Quick Access

This PC

Any di skds Root directory (e.g. Local
Control Panel

Libraries folder

Network objects

Recycle Bin

> >

T I I B D

6.3.2 Minimum Requirements

The minimum requirements to support the User Pinning feature are as follows:

8. OptaneE capable motherboard

9. Intel® 8th generation c ore i -processor

10. Intel® 300/240 Series Chipset Family (see table 2 -3 for supported SKUs)

11. 32GB or |l arger Intel E OptaneE memory module installed
or in a PEG port supporting Intel® RST CPU attached Storage

12. Windows 10 64bit (RS3 orla  ter) installed

13. Intel® RST 16. 5 PV or later release installed

14. System Accel eration with Intel E OptaneE Memory enabl e

6.3.3Pi nning using the IntelE OptaneE Memory
Management Ul

Pinning Tab: The following instructions assume that the computer supports Intel E OptaneE Memory
and is already properly configured and enabled to support the User Pinning feature (see the
minimum requirements for the pinning feature in the preceding section).

3. Launch the IntelE OptaneE Memory and Storage Management
4. Intheleft navigation pane, click on the IntelE OptaneE Memor
The page displays information on OptaneE Memory status and

Volume configuration.
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I ntel E Opt a i Intel® Optane™ Memory and Storage Management
Memory Main Page

f‘ Manage Status

Disabled
a Create Volume =2

(_ Intel® Optane™ Select fast Intel® Optane™ memory drive:
f

Memo
v 32 GB Intel® Optane™ memory (Controller 2, Port 0) ~

Select a compatible drive to be accelerated:

INTEL 55DSC2BP240G4 (Controller 0, Port 0) (SYSTEM) v
~
&4 Performance Enable Intel® Optane™ Memory
a Settings
0 About L

Pin Files and
Folders tab: Click on the OFilecld thd déOGudmently Pinned
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Currently Pinned
Files and Folders
Page

iﬁt:D Intel® Optane™ Memory and Storage Management

/ Manage Pinned Files and Folders

Pinning files and folders ensures they will always benefit from the

e Create Volume speed and responsiveness of Intel® Optane™ memory.

h Intel® Optane™ )
Memory Files and Folders can be pinned or unpinned using the buttons below.

Mote: Pinning or unpinning a folder will affect the contents inside.
Pin Files and Folders

Pin Applications Program Files

Windows

Performance

How -to pin files:

How -to pin
folders:

Q Settings
o.&bout
=3
4. Click [+Files] button; this launches file explorer

5. Browse to the file you wish to pin and do one of the
following:
a. double click on the file to pin it
b. click on the file to highlight it, then click the
[Open] button to pin it
6. To pin multiple files in the same folder, click on one file
then use
either the <Shift> key to highlight the multiple sequential
files
or use the <Ctrl> key to select multiple files
4. Click [+Folder] button; this 1|z
Fol der o
window.
5. Browse to the folder you wish to pin and click to highlight
it
Note: Only the files directly in the folder will be
pinned. Subfol  ders
will not be pinned. If there are only subfolders and
no individual
files in the folder, then pinning the folder will only
pin an empty
folder.
6. Click [Select Folder] to pin the folder

How -to Unpin
files/folders:

3. While in the O6CurrentlIFpl|l Biemsa&d
use the
left click button of the mouse to click through the file
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structure

until you find the file/folder that you wish to unpin. Click
on the

file/folder to highlight it (for multiple files use the <Shift>
or

<Ctrl> key to highlight the files/folders)
4. Click the [Unpin] button to unpin the file/folder
Applications Click on the OApplicationsd tab t
Sub - Tab: Applicationsé page

iﬁl:D Intel® Optane™ Memory and Storage Management

Currently Pinned
Applications Page A Manage Pinned Applications

Pinning applications ensures they will always benefit from the speed

e Create Volume and responsiveness of Intel® Optane™ memaory.

7 Intel @ Optane™
Memory Applications can be pinned or unpinned using the buttons below.

Pin Files and Folders

Pin Applications

Performance
g Settings
0 About

m wmplayer

[ wopiosn ] o]

8. Click [+Application ] button; this launches the Windows file
Explorer window.
9. Browse to the application that you wish to pin and do one of

How -to pin L
applications: the following: . ' o
a. double click on the file to pin it
b. click on the file to highlight it, then click the [Open]
button to pin it
3. While in the é6Currently Pinned Ap
How -to Unpin left click button of the mouse to highlight the application you
applications: wish to unpin
4. Click the [Unpin] button to unpin the application
6.3.4 Pinning using the Intel ®OptanekE Memory Ul
Pinning Tab : 1. Launchthel ntel® Opt a n é&Emory Ul

2. Clickonthe d&inning 6tab in the left navigation pane. This will
bring up the  dntel Optane Memory Pinning O6page of the Ul
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The page displays information on pinning and unpinning of

files/folders and applications . Also there is a graphical display of the
current usage of the OptaneE memory
capacity of files/content that is in the module and any un -used

space remaining in the module.

Intel ®Opt aneE Me mo PiyningMain Page

Intel® Optane™ Memory

Intel® Optane™ Memory Pinning

Pinning enables customized responsiveness by allow selecting specific files, folders,
and applications. This content will remain accelerated until unpinned.

»# Pinning

To pinfunpin files and folders, click on the 'Files’ tab
Files

To pinjunpin applications, click on the "Applications’ tab
Applications

Module Usage @
|

About

0 Il systemfiles 1GB

Il  vuserpinned files 0GB

I  Top accessed content 35GB

Unused space 27GB
Files Sub -Tab: Click on the OFilesd tab to |l aunch 1

Fol dersod6 page

How -to pin files: 1. Click [+Document] button; this launches file explorer
2. Browse to the file you wish to pin and do one of the following:
a) double click on the file to pin it
b) click on the file  to highlight it, then click the [Open] button
to pin it

3. To pin multiple files in the same folder, click on one file then
use either the <Shift> key to highlight the multiple sequential
files or use the <Ctrl> key to select multiple fi les

How -to pin 1. Click [+Folder] button; this |l aun
folders: window.
2. Browse to the folder you wish to pin and click to highlight it

Note: Only the files directly in the folder will be pinned. Subfolders

will not be pinned.  If the re are only subfolders and no individual
files in the folder, then pinning the folder will only pin an empty
folder.

130 Intel Confidential



Click [OK] to pin the folder

How -to Un pin 1.

files/ folders:

While in the é6Currently Pinned Fi
the left click butt  on of the mouse to click through the file

structure until you find the file/folder that you wish to unpin.

Click on the file/folder to highlight it (for multiple files/folders

use the <Shift> or <Ctrl> key to highlight the files/folders)

2. Click the [Unpin] button to unpin the file/folder
Applications Click on the O6Applicationsd tab to |
Sub -Tab: Applications6 page

How -to pin 1.

applications:

Click [+ Application ] button; this launches the Windows file

Explorer window.

Browse to the application that you wish to pin and do one of

the following:

a) double click on the file to pin it

b) click on the file  to highlight it, then click the [Open] button
to pin it

How -to Unpin 1.

While in the 6Currently Pinnetdelefp

applications click button of the mouse to highlight the application you wish
to unpin
2. Click the [Unpin] button to unpin the application
6.3.5 Pinning using the Intel ® RST UI
Pinning Tab: 1. Launchthel ntel® RST UI
2. Clickonthe!l ntel® Opt aneE Memory talitheat t h

application.  Thiswillbringupthe 61 nt el Opt anneainMe |
page of the Ul

The left pane of this page displays information on pinning and
unpinning of files/folders and applications.
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Intel ® RST Ul Pinning Main Page

Disable

Applications

@2 Intel ® Rapid Storage Technelogy - m] X

I

Intel® Optane™ Memory

Intel® Optane™ memory status: enabled. Intel® Optane™ Memory Array

Intel® Optane™ Memory Pinning @‘P 465 CB Intel ® Optane™ Memory Volume
Pinning enables customized responsiveness by allowing to select specific
files, folders, and applications.

This content will remain accelerated until unpinned.

Te pinfunpin files and folders, click on the ‘Files tab

Te pinfunpin applications, dick on the "Applications’ tab

No files have been pinned

Intel® Optane™ Memory Performance Preferences

Help | iI"I/t-ED

[*]

Intel® Optane™ Memory View

v L&

Type: Intel® Optane™ Memory

Gl 27 s S6668

+ Folder + File Refresh

Kl 1

4]

Files Display
Box:

How -to pin files:

Scroll down to the display box that displays Files (it also displays

Folders)

1. Directly underneath the display box locate and ¢ lick +File link;
this launches file explorer

2. Browse to the file you wish to pin and do one of the following:

a) doub le click on the file to pin it
b) click on the file  to highlight it, then click the [Open] button
to pin it
To pin multiple files in the same folder, click on one file then use
either the <Shift> key to highlight the multiple sequential files
or use the <Ctrl > key to select multiple files
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How -to pin
folders:

4. Clickthe +Folder link; this | aunches the OBr
window.

5. Browse to the folder you wish to pin and click to highlight it

Note: Only the files directly in the folder will be pinned. Subfolders

will not be pinned.  If there are only subfolders and no individual

files in the folder, then pinning the folder will only pin an empty

folder.

6. Click [OK] to pin the folder

How -to Un pin
files/ folders:

1. While in the Filesd di spl dtgnobtlex,
mouse to click through the file structure until you find the
file/folder that you wish to unpin. Click on the file/folder to
highlight it (multiple files/folders cannot be selected)

2. Click the [Unpin] button to unpin the file/folder

Applicati ons
Display Box:
How -to pin
applications:

Scrolldownto t he O Ap p |l displaytboxo ns 6

1. Directly underneath the display box, locate and c lick the
+Application _link ; this launches the ~ Windows file Explorer
window.

2. Browse to the applicationthat youwish to pin and do one of the
following:

a) double click on the file to pin it
b) click on the file  to highlight it, then click the [Open] button
to pin it

How -to Un pin
applications

1. While in the O6Applicationsd displ e
of the mouse to hi  ghlight the application you wish to unpin
2. Click the [Unpin] button to unpin the application

6.3.6 User Pinning using Windows File Explorer application

Pinning  Files 1.

(non - 2.
application): 3.
4.

Launch the Windows File Explorer

Navigate to the file that you wish to pin t olntel ® Opt aneE mer
Use the mouse to right click on the file that you wish to pin to Intel @
OptaneE memory

Inthepop -up menu, | eft cl i c®Optthaen edEP iMe ni
option to pin the file into the file cache. The file will be hard

pinned

a) To pin multiple files in the same folder, left click on one file then
use either the <Shift> key to highlight the multiple sequential
files or use the <Ctrl> key to select multiple files that are not
listed sequentially

b) Now use the mouse to right click on one of the highlighted files
c) Inthepop -up menu, |l eft cl i c®kOptthaen eEPi n
Memorydé option to pin the files it
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File Types :

All file types highlighted will be pinned, including applications.

Pinning Types

All files pinned willbe  hard pinned , except application executables

which will be  soft pinned

File Pinned via Windows File Explorer (Right Click)

A = | internet explorer
Home Share View
« v » ThisPC » Local Disk (C:) » Program Files » internet explorer v O
A Name Date modified Type
st Quick access
en-Us File folder
[ Desktop
images File folder
¥ Downioads # SIGNUP File folder
Documents 4 [&] ExtExport Application
[&] Pictures * hmmapi.dil . ti=ation extens...
160 & iedingemd ER Scan with Windows Defender... bicn
B Music @ ieinstal £ Share fion
B Videos 2 ielowutil Open with... tion
[EShims.dll ® PintoIntel® Optane™ Memory ftion extens...
@ OneDrive @ ieplore Restore previous versions kion
0 This PC sqmapi.dl — 5 pon edens.
_§ 3D Objects Cut
[ Desktop Copy
Documents Create shortcut
4 Downloads & Delete
B Music & Rename
=] Pictures = Properties
11items  1item selected 52.3 KB

Search internet explorer

Size

53 KB
53 KB

430 KB
218 KB
393KB
795 KB
45KB
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Multiple Files Pinned via Windows File Explorer (Right Click)

| + | Windows Media Player - m} ®
Home Share View v o
« v » ThisPC » Local Disk (C) » Program Files » Windows Media Player » v O Search Windows Media Player @
Intel A Name - Date maodified Type Size
internet explorer | wmpshare 8/22/201710:36 AM  Application 104 KB
Windows Defender [ wmprph 079017 1008 ans ke
Windows Defender Advanced WMPNSSULdII [ Scan with Windows Defender... 21KB
Windows Mail wmpnssci.dil 12 Share 490 KB
Windows Media Player B wmpnscfg ® PintoIntel® Optane™ Memory 63 KB
Windows Multimedia Platform CMEILELE Send to > EUE
[ w Sharing.dll 120 KB
windows nt O wrplayer Cut 166 KB
Windows Photo Viewer 3 winpeoniig Copy o1 Ke
Windouws Portable Devices [#] wmlaunch Create shortcut 90 KB
Windows Security |5 setup_wm € Delcte 1,832 K8
WindowsPowerShell mpvis.DLL & Rename 180 KB
Program Files (xB6) Visualizations Properties
Skins
Users
ind Network Sharing 8/22/2017 11:21PM  File folder
fndows Media Renderer /2017 11:21PM  File folder
# 468 (D) lcons 017 11:21 PM  File folder
& 4GB (D) v en-Us File folder
18items 7 items selected 1.93 MB
Unpinning 1. Launch Windows File Explorer
Files: 2. Navigatetot he file that you wish to unpin from Intel ®Optanek

memory

3. Use the mouse to right click on the file that you wish to unpin

4. Inthepop -up menu, left click PlOptaUWrEi n
Memorydé option to unpin the file

File Unpinned via Windows File Explore r (Right Click)
| < | Intel(R) Optane Memory - O *
Home Share View v @
< “ 4 || s ThisPC > LocalDisk (C:) > Program Files » Intel » Intel(R) Optane Memory v & | Search Intel(R) Optane Memory £
. @ OneDrive A Name - Date modified Type Size Q
« I This PC v File folder
— th File folder
» 3D Objects b File folder
> [ Desktop zh-Hans File folder
> [ Documents zh-Hant File folder
> & Downloads 5] api-ms-win-core-console-I1-1-0.dll 10/25/20174:36PM  Application extens.. 8KB
o b Music 2] api-ms-win-core-datetime-I1-1-0.d" 1hnE T 0z Bt Bt 8KB
» [ Pictures 5] api-ms-win-core-dlebug-I1-1-0.dIl | EH Scanwith Windaws Defender... 3KB
api-ms-win-core-ermorhandling-11-| (£ Share 3KB
> Videos pi-ms-win-core-file-I1-1-0.dll Open with... 11K8
3l ocallnik () pi-ms-win-core-file-11-2-0.ll |/ Unpin from Intel® Optane™ Memory 8KB
> &7 4GB (D) api-ms-win-core-file-12-1-0.dll Restore previous versions 8KB
> = rickytest (\azscscrst01) (Z:) pi-ms-win-core-handle-11-1-0.dll Send to > 8KB
Up— pi-ms-win-core-heap-11-1-0.dll -~ 8KB
2pi-ms-win-core-interlocked-11-1- 2KE
16.0_Images pi-ms-win-core-libraryloader-11-1 Copy 3K8
16.0_0T6 pi-ms-win-core-localization-11-2- Create shortcut 10KB
1048 F6 api-ms-win-core-memory-I1-1-0.dl @) Delete 2KE
> | AsUs [ api-ms-win-core-namedpipe-11-1-{ @ Rename 2KB
> || Backup v [Hen ore-proc F— 9KB v
G4items 1 item selected 7.34KB i [E=

Intel Confidential 135



ntel.

Pinning 1. Launch Windows File Explorer
Folders : 2. Navigate to the folder that you wish to pin to Intel ®OptanetE
memory

3. Use the mouse to right click on the folder that you wish to pin to
Intel® Opt aneE memory

4. Inthepop -upmenu,leftcli ck t he O6Pi®Optta@nlerEt eMle mo
option to pin the folder

Note: Only the files directly in the folder will be pinned. Subfolders will
not be pinned. If there are only subfolders and no individual files in the
folder, then pinning the folder will only pin an empty folder. In the
example below, only the files in the red box will be pinned

5. To pin multiple folders in the same folder, click on one folder then
use either the <Shift> key to highlight the multiple sequential folders
or use the <Ctrl> key to s elect multiple folders

Eile Types :
All file types directly in the folder will be pinned, including

applications.

Pinning Types
All files pinned will be  hard pinned , including application.

Folder Pinned via Windows File Explorer (Right Click)

| = | internet explorer - u] X
Home Share View (7]
« v » ThisPC » Local Disk (C) » Program Files » internet explorer » v O Search internet explorer p=]
~
Intel " Name Date medified
> g intemet explarer | gy e nici® Optanc™ Memory en-Us
Windows Defende Gt images
Windows Defende ) SIGNUP
[l Scan with Windows Defender...
Windows Mail [ ExtExport
Windows Media P Open in new window hmmapi.dil
Pin to Quick access & iedi d
Windows Multim & iediagem
Give accessto > & ieinstal
windeows nt -
Restore previous versions 2 ielowutil
Windows Photo V] e in library > EShims.dil
Windows Portable Pin to Start @ iexplore
Windows Securi sqmapi.dil
& Send to > & sqmap
WindowsPowerSh|
Cut
Program Files (+36) v
Co|
Users ik
Windouws @ Delete
& 468 D) & Rename
New >
~ & 4GB (D) v o< >
11 items Properties =

136 Intel Confidential



Multi ple Folders Pinned via Windows File Explorer (Right Click)

= | Windows Media Player — O b
Home Share View - @
« « A [ > ThisPC » LocalDisk (C)) > Program Files > Windows Media Player > v @ | Search Windows Media Player 0
Intel A Name Date modified Type Size
internet explorer en-US
Windows Defender lcons Open
Windows Defender Advanced Media Renderer ST 2T
Windows Mail Network Sharing Pin to Quick access
T — Skine H Scan with Windows Defender...
Vieuslizations ® Pinto Intel® Optane™ Memory
Windows Multimedia Platforr
mpvis.DLL extens...
windows nt O = sendto ’
setup_wm
Windows Photo Viewer [ wrnlaunch Cut
Windows Portable Devices & wmpconfig Copy
Windows Security (3] wmplayer Create shortcut
WindowsPowerShell WMPMediaSharing.dil ) Delete extens...
Program Files (x25) (5 wmpnetwk § Rename
[ wmpnscf
Users Fwmpnseig Properties
ind wmpnssci.dll extens...
fndews WMPNSSULdll Application extens...
# 4GB (D) [&] wmprph Application
& 46809 o Gl wmpshare Application

18items 4 items selected

Unpin ning 1. Launch Windows File Explorer
folders: Navigate to the folder that you wish to unpin from Intel ®OptanekE

memory

3. Use the mouse to right click on the folder that you wish to unpin to
Intel® Opt aneE memory

4. Inthepop -up menu, | eft cl i c®kOptthaen e6EP i Me mio
option to pin the folder

5. To unpin multiple folders in the same folder, click on one folder then
use either the <Shift> key to highlight the multiple sequential folders
or use the <Ctrl> key to select multiple folders

n
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Folder Unpinned via Windows File Explorer (Right Click)

| = | Intel(R) Optane Memory - m] X
Home Share View [7]
« v 4 > ThisPC » Local Disk (C) » ProgramFiles 5 Intel > Intel(R) Optane Memory » ~ @  SearchIntel(R) Optane Memory @
‘& OneDrive A MName - Date modified Type Size A
sv 10/26/2017 12:07 File folder,
~ O This PC " Open
B 3D Objects o Open in new window
[ Desktop zh-Hans Pin to Quick access
Documents zh-Hant [ 5can with Windows Defender...
<4 Downloads [%] api-ms-win-core-c —— 5 n extens... 5KB
usic [# api-ms-win-core-d . h extens... 2KB
f :lt 4] api-ms-win-core-d Restore previous versions I extens... 3KB
= e [ api-ms-win-core-e Include in library % I extens... 3KB
B videos [ api-ms-win-core-fi i fotart h extens... 11KB
> ‘i Local Disk (C:) 5] api-ms-win-core-fil /~ Unpin from Intel® Optane™ Memory L a«én;.” ske
& 4GB (D) [4] api-ms-win-core-fi Send to > | extens.. KB
== rickytest (\\azscscrst01) (Z:) 4] api-ms-win-core-h & In extens... 2KB
v o wm o o S
16.0_Images [& api-ms-win-core-l Create shortcut I extens... 2Ke
160016 [5] api-ms-win-core-lg & Delete h extens... 10KE
1048_F6 [2] api-ms-win-core-m &) Rename h extens... 2KB
ASUS [5] api-ms-win-core-n Propertics I extens. 3KEB
Backup v [Hoap in-core-p — n extens... 9KB w
Sitems  1item selected E=
Pinning 1. Launch the Windows File Explorer
applications: 2. Navigate to the application that you wish to pin to Intel ®OptanetE
memory
3. Usethe mousetor ightclick on the application executable file that
youwishtopintolntel ©® Opt aneE memory
4. Inthepop -up menu, | eft cl i c®kOnptthaen e6EP iMe nii
option to pin the application into the file cache. The application will
be soft pinned
a) Topin mu ltiple applications in the same folder, left click on one
application then use either the <Shift> key to highlight the
multiple sequential apps or use the <Ctrl> key to select
multiple apps that are not listed sequentially
b) Now use the mouse to right click on one of the highlighted apps
c) Inthepop -up menu, | eft cl i c®Optthaen edEPi r
Memoryd option to pin the apps in
File Types :

All applications highlighted will be pinned.

Pinning Types
All applications pinned will be soft pinne  d.
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Application Pinned via Windows File Explorer (Right Click)

Search internet explorer

Size

Application Tools  internet explorer
Share View Manage
» ThisPC » Local Disk(C:) » Program Files > internet explorer » v O
& Downloads  # MName Date modified Type
Dacuments  # sqmapi.dil 710:22PM  Application extens...
[&] Pictures * & iexplare
160 | IEShims.dll
me &) Run as administrator
J, Music @ ielowutil Pi 5
) @ einstal in to Start
& videos P FH Scan with Windows Defender...
.é iediagcmd >
@ OneDrive hrmap.cll |£2 Share
Pin to taskbar
3 This PC [ BxtExport Bin to Intel® Ootanc™ M
= SIGNUP ® Pinto Intel® Optane™ Memory
- 3D Objects imoges Restore previous versions
Desktop en-US Send to >
Documents
Cut
4 Downloads :
Co|
D Music i
] Pictures Create shortcut
B Videos © Delete
Rename
“am Local Disk (C:) %
& AGR DA v Properties
11items  1item selected 794 KB

Multiple Apps Pinned via Windows File Explorer (Right Click)

=1 Application Tools  Windows Media Player - O %
Home Share View Manage [7]
« v 4 > ThisPC > Local Disk (C:) » Program Files > Windows Media Player v & | Search Windows Media Player 0
Intel A Name Date modified Type Size
internet explorer @ mpst 27AMT 103 AM  Application
Windows Defender [ wimprph Open FM ‘Application
Windows Defender Advanced wipns & Run as administrator M Application extens...
Windows Mail wmpnss £ Scan with Windows Defender... M Application extens...
e B wmpnsc 1€ Share tm Application 68 KB
= =
Windows Mulfimedia Platforn wmpnet @ Pinto Intel® Optane™ Memory M  Application 1,150 KB
WMPMe M Application extens... 20KB
windows nt Send to b
|C] wmplay BM  Application 166 KB
Windows Photo Viewer & wmpcor Cut M Application 101 KB
Windows Portable Devices [ wmlaun: Copy LM Application 90 KB
Windows Security [ setup_wi L BN Application 1,832 KB
WindowsPowershell mpisDl @ Delete kM Application extens... 120 KB
Program Files (x85) Visualizz @ Rename PM  File folder
" Skins PM  File folder
sers
Networl AT PM  File folder
Windews Media Renderer 171121 PM Fille folder
# 4GB (D) Icons 8/22/2017 11:21 PM  Filefolder
& 4GB (D) v en-US 8/22/201711:21 PM  File folder
18items 8 items selected 3.50 MB EI
a)

How -to Un pin
applications

=

Launch Windows File Explorer
2. Navigate to the folder that you wish to unpin from Intel
memory

®Opt

3. Use the mouse to right click on the folder that you wish to unpin to

Intel® Opt aneE memory
4. Inthepop -up menu, | eft
option to pin the folder

anetE

c | i c®kOptthaen e6EP i Me nic
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5. To unpin multiple folders in the same folder, click on one folder then
use either the <Shift> key to highlight the multiple sequential
folders or use the <Ctrl> key to select multiple folders

Application Unpinned via Windows File Explorer (Right Click)

| 1 Application Tools  Windows Photo Viewer a X
Home Share View Manage (2]
« v A > ThisPC » Local Disk (C) > Program Files > Windows Photo Viewer v|®| | searchWindows Phato Viewer 0
g
Intel A Name Date modified Type Size
internet explorer en-US 8/22/2017 11:21 PM  File folder
Windows Defender e . CEY PRI BT
Windows Defender Advanced ] ImagingEngine.dll Ope n extens... 2,198 KB
Windows Msil 4] Photoacq.di & Run a5 administrator n extens.. 1,900 KB
Windows Media Player | PhetoBase.dil Pin to Start n extens... 46KB
%] PhotoViewer.dll Scan with Windows Defender... extens... 1699 KB
Windows Multimedia Platforrr (8] PhotoViewer @ feden ‘
& Share
windows nt Pin to taskbar
Windows Photo Viewer 7 Unpin from Intel® Qptane™ Memory
Windows Pertable Devices T T S TS
Windows Security send 1o 5
WindowsPowerShell
Cut
Program Files (x86) .
Copy
Users
Windows Create shortcut
& 468 (D) G Delete
&) Rename
& 4GB (D) v pramert
roperties
Gitems  1item selected 91.3KB =

6.4 Configur ingintel ® Opt aneE Me mRostyFactory
Build E nvironm ent 1)

This section documents how to enable System Acceleration with Intel ® Op t a n Mdmory on
systems that are not shipped with the feature enabled. It focuses on systems being
installed/configured by end -users /system integrators/others outside of the fact ory environment

Note: :ForconfiguringIntel ©® Opt aneE Memory in the fnaxt thaptey, revi ew t he

WARNING: In all Intel ® Optane Memory enabling scenarios, all data thatis on the fast
diskpr i or to enabling will be deleted during the OptaneE Memol

6.4.1 Enable Optane E Volumeon a Brand New System

6.4.1.1 Bl OS

There are no pre -OS configuration toolsfor Op t a n avéilable to the end -user.
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6.4.1.2 OS runtime
This section instructs how to enable the System Acceleration with Opt a n mdmory
after the installation of the OS . Users who want to have a completely automated

Intel ® Opt aneE Meonbgurgtion process  after the OS installation are
recommended to use this method.

NOTE : For enabling Optane Bo ot Volume with Teton Glacier, use the
procedure in section 6.5.1.2.4

6.4.1.2.1 Intel ®Opt aneE Memory and Storage Management Ul
(All User Levels)
This configuration method can be used by experienced and inexperien ced users.
Users who want to have a completely automated Intel ®OptaneE Memory

configuration process after the OS installation are recommended to use this method.
It automates all of the BIOS configuration tasks involved in setting up the entire
system t o support System Acceleration with Intel ®0OptaneE Memory.

Systemp rep: Boot Drive Acceleration (requires 2 drives)

91 Ensure that you have installed:
A. A SATA HDD/SSD/SSHD (the slow media to
install OS)
B. Anintel ®Opt aneE NVMe SSD or m
(fast mediat o be the cache) in a PCH remapable
port or a CPU PEG port

Data Drive Acceleration (requires 3 drives)

1 Ensure that you have installed:
A. Adrive to install the OS to (no specific
requirement)
B. A SATA HDD/SSD/SSHD (the slow media data
drive ); must be larger  than the fast media drive
C. APCleintel ®Opt aneE NVMe SSD or
module (fast media to be the cache) in a PCH

remapable port or a CPU PEG port

BIOS Setup: Enter the BIOS and configure the following:

1. Locate the menu to configure the SATA PCH controller

2. Setthe SATA mode to one of the non -AHCI modes:
a. Intel RST with System Acceleration with
Optane Memoryé, or

b. Intel RST Premium with System Acceleration
with Optane Memoryé
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3. Locate the setting for enabling/disabling remapping
for the PCle port where the fast m edia drive is
located

4. Set the port to remapped enabled (controlled by RST)

OS i nstallation:

Obtain your copy of the supported Windows 10 installation
media and install the OS using the default installation or any
customizations desired.

Verify OS detects

OptaneE modul e

1. Complete the OS installation and boot to the Windows
desktop .

2. Launch Windows Device Manager

3. Expand O6Disk drivesd and confi
detected

A Intel® Opt aneE model disk (fas

B. HDD/SSD (slow media)
C. Ifaccelerating a datadr ive, then there should be
a 3™ drive for the OS
4. Exit Device Manager

OptanekE
creation:

v ol

ume

The following steps in this process will automatically
accomplish all or some of the following tasks depending on
the state of your system:

1 Installthe required SW needed for Optane E Me mo r

E

Select the proper mode for the PCH SATA controller

1 Enable remapping required for the OptanekE
NVMe device to be detected by Intel ® RST

1 Installsthe Intel®OptaneE Memory Ul

1 And finally, with user input, enable s System

Acceleration with  Intel ® Optane E Memory

If any of the  above steps are already in the required state
the installe r will automatically skip those steps that are
not required and complete the installation and

configuration process

Note :In Opt aneE Memory aged Stor

Management Ul ,forall Intel ® Optane Memory
enabling scenarios, all data thatis on the fast disk
prior to enabling should be deleted before the

OptaneE Memory eroeesslothemise the
App would not allow the Optane memory to be
used. The Optane memory disk should not be
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initialized (does not have a valid partition table) or
have RST Metadata.

1. Obtainthe Intel ® Opt a n Mdmory Storage Management
from Windows store or follow the steps given in Section
6.4

2. To complete the Opt ane Etocominb | i
t he Opt memorf device and the OS system drive
into a single accel er 3getdtheOpt a
61 n"t@dt aneE Memoryd page,

A.Sel ect an Optane drive fro
driveo drop down box (i f o
module is presentin  the system then skip this
step, there will be no drop down box)

B. If multiple compatible drives are in the system
select the drive to be accelerated:

1. For OS drive acceleration select the disk
|l abel ed ASYSTEMO

2. For data drive acceleration select any disk
notlabel ed ASYSTEMO

C. Click the [Enable Intel ® Op t a n Bldmory ] button

D. Click [ Enable]

3. Once any necessary file migration completes, reboot to
Windows to complete the configuration process

4. For Optane Memory module that support file caching
(32GB and greater), an  ative application will be run at the
boot up to move the Winows OS pagefile. Please refer to
section 6.4.1.3 _ for more information. DO NOT interrupt

this process .

Verify the s ystem s From Windows desktop, launch the Windows Device Manager
OptaneE Memory
accelerated  : 1. Go to O0Disk Drivesd and click
T You should see a single dri
Optane+sl ow mediaodo (e.g. Al

Optane+1. OTBHDDO)
9 If you are accelerating a data drive then you will
see the OS dr ive listed as well
2. Go to Disk Manager
! Thelntel ® Opt aneE memory modul e
be listed. It will be combined with either the OS
drive or a data drive.

3. Another method is to launch the Intel ®OptaneE Me
and Storage Management Ul Om@mtnaln e
Memorydé page.

These three items confirm that the Intel ®OptaneE N
SSD/memory module and the large capacity HDD/SSD
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have been combined to form the accelerated Intel ®
OptaneE vol ume.

6.4.1.2.2 Intel ® Opt an eMémory Ullnstaller (All User Levels)

This conf iguration method can be used by experienced and inexperienced users.

Users who want to have a completely automated Intel ®OptaneE Memory
configuration process after the OS installation are recommended to use this method.

It automates all of the BIOS conf iguration tasks involved in setting up the entire
system to support System Acceleration with Intel ® Opt an Bdmory .

Systemp rep: Boot Drive Acceleration  (requires 2 drives)

1 Ensure that you have installed:
A. A SATA HDD/SSD /SSHD (the slow media to

install OS )
B. Anintel ®Opt a n B\BMe SSD or memory module
(fast media to be the cache) ina PCH remapable

port or a CPU PEG port

Data Drive Acceleration (requires 3 drives)

1 Ensure that you have installed:
A. Adrive to install the OS to (no specific
requirement)
B. A SATA HDD/SSD/SSHD (the slow media data
drive ); must be larger than the fast media drive
C. APCleIntel®Opt aneE NVMe SSD or
module (fast media to be the cache) in a PCH

remapable port or a CPU PEG port

BIOS Setup: Enter the BIOS and configure the follow ing:

1. Locate the menu to configure the SATA PCH controller
2. Setthe SATA mode to one of the non -AHCI modes:
a. Intel RST with System Acceleration with
Optane Memoryé, or
b. Intel RST Premium with System Acceleration

with Optane Memoryé

3. Locate the setting for enabl ing/disabling remapping
for the PCle port where the fast media drive is
located

4. Setthe port to remapped enabled (controlled by RST)
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OS i nstallation: Obtain your copy of the supported Windows 10 installation
media and install the OS using the default inst allation or any
customizations desired.

Verify OS detects 1. Complete the OS installation and boot to the Windows
Opt an arbdule: desktop
2. Launch Windows Device Manager
3. Expand 6Di sk dri ves @l diiveslarec o n f i
detected
A. Intel ® Opt a n médel disk (f ast media)
B. HDD/SSD (slow media)
C. If accelerating a data drive, then there should be
a 3" drive for the OS
4. Exit Device Manager

OptaneE vol ume The following steps in this process will automatically
creation: accomplish all or some of the following tasks depending on
the state of your system:

1 Install the required SW needed for Optane E Memory
Select the proper mode for the PCH SATA controller
1 Enable remapping required for the OptaneE
NVMe device to be detected by Intel  ® RST
1 Installsthe Intel ® Opt a n Bldmory Ul
1 And finally, with user input, enable s System
Acceleration with  Intel ® Optane E Memory

=

If any of the above steps are already in the required state
the installe r will automatically skip those steps that are
not required and complete the installation a nd
configuration process

WARNING: In all Intel ® Optane Memory enabling
scenarios, all data thatis on the fast disk prior to
enabling wildl be deleted durin

Memory enabling process

1. Obtainthe Intel ® Opt a n Mdmory SWidriver installation

package and run the executable

(SetupOptaneMemory.exe )

2. Install the defaults

3. When this part of the installation process completes the
installer wildl prompt you to O
restart the system:
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A. During this reboot the system will accomplish any
required system configuration tasks (BIOS
settings) and may reboot more than once

B. When complete, the system will reboot back to the
Windows desktop

There will be a few seconds delay; the installation process
continues and completes driver installation

Apop-up (fAiYoudbre AEmdpstwwi Thepeomp
continue to enabl e Ne&xy than¥e§ : and |
the Intel ® Op t a n BIwill launch

To completethe Op t a n enkbling process ( to combine

t he Opt memerg device and the OS system drive
intoasingle accel erated Opt)agodoEthes ol u
6Setupd page,

A.Sel ect an Optane drive fro
drivedo drop down box (if o
module is present in the system then skip this
step, there will be no drop down box)

B. If multiple compatible driv es are in the system
select the drive to be accelerated:

1. For OS drive acceleration select the disk
|l abel ed ASYSTEMO
2. For data drive acceleration select any disk

not | abeled ASYSTEMO
C. Click the [Enable] button
D.Click the fiErase all dat a
memory modul ed box to plac

E. Click [Continue]
Once any necessary file migration completes, click the
[Restart ] button to reboot
Reboot to Windows to complete
process .
For Optane Memory module that support file caching
(3 2GB and greater), a native application will be run at the
boot up to move the Winows OS pagefile. Please refer to
section 6.4.1.3 _ for more information. DO NOT interrupt

this process

the configuration

Verify thes  ystem is
Opt an eviémory

accelerated 1.

From Windows desktop, launch the Windows Device Manager

Go to 6Disk Driveso6 and click
T You should see a single dri
Optane+sl ow mediao (e.g. #fl
Optane+1. OTBHDDO)
9 If you are accelerating a data drive then yo u will

see the OS drive listed as well

146
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2. Go to Disk Manager
1 The Intel ® Opt a n mdémory module should not
be listed. It will be combined with either the OS
drive or a data drive.
3. Another method is to launch the Intel ® Op t a n Bdmory
Ul and see the @tatus 6page.
These three items confirm that the Intel ® Opt aneE N
SSD/memory module and the large capacity HDD/SSD
have been combined to form the accelerated Intel ®
OptaneE vol ume.

6.4.1.2.3 Intel ® RST Ul/Installer (Experienced Users)
This section instructs how to enable the System Acceleration with Op t a n tedhnology as
part of the OS installation. Experienced users who want to have full control of the

configuration process are recommended to use this method.

System p rep: 1. Ensure the computer HW meets the minimum
require ments for this feature (see the Minimum
Requirements _ section above) . This includes installing the
Intel ® Op t a n mdiory moduleor Intel ® Opt aneE
NVMe SSD in the proper remap able M.2 connec tor or

PCle slot.
2. Confirm that the system BIOS has a supported Intel ® RST
pre - OS UEFI driver integrated:
a) Enter your system BIOS and locate the Intel @

Rapid Storage Technology HIl Ul

b) Atthetop ofthe Ul page confirm that the Intel
RST UEFI Driver versioni s 15. 9.3.xxxx or later

3. Set SATA PCH I/O controller to proper mode:

a) While still in the BIOS find the page that allows
you to configure the PCH and SATA mode to
Ailntel RST PAHChmModensnot
supported)

b) Enable remapping so thatIntel ©® RST can control
the Intel ® Op t a n méinory module or Intel ®
OptaneE NVMe SSD

Note:  The location of the above functions/settings in the

system BIOS on your computer will vary based on the

manufacturer of your computer system. If you have trouble

locating these settings contact your system manufacturer.
Alternately you can follow the instructions for all users inthe
previous section.
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OS i nstallation: Obtain your copy of the Windows 10 installation media and
install the OS using the default installation or any
customizations de sired.

Verify that OS detects 1. Complete the OS installation and boot to the Windows
Opt an eredule: desktop
2. Launch Windows * Device Manager
3. Expand ODi sk dri ves all driveslarec on f i
detected
A Intel® Opt aneE model disk (fast
B. HDD/SSD (slow me dia)
C. If accelerating a data drive, then there should be a
3 drive for the OS
D. Exit Device Manager

Opt an evélume WARNING: In all Intel ® Optane Memory enabling
creation: scenarios, all data that is on the fast disk prior to
enabling will be deleted during the OptanekE

Memory enabling process

1. Obtainthe Intel ® RST SW/driver installation package and
run the executable (SetupRST.exe)

2. Install the defaults and reboot the computer

3. From Windows * desktop, find and launch the Intel ® RST

Ul application.
4. Theapplicati on wi Il Il open to the 06Sta
5 ClickinelPeOpd anM&Emoryd tab
6. Click Emabled Al i nk to start the en
7. A pop -up will prompt you to select

A. From drop down, select  the NVMe fast media
Opt a n delice
B. From drop down, select the SATA dis k to be
accelerated (for OS drive acceleration, select the
drive | abeled 6SYSTEMO; for
select a drive not | abeled
8. Click OK to start the enable process
9. Depending on the size of your Opt a n mdeule, the
following may be seen
A. Progress indicator :Let progress indicator
complete to 100%
B. Text: Finalizing operation
10. Click the [Reboot] button to complete the process
11. System reboots into Windows to complete the enabling
process.
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12. For Optane Memory module that support file caching
(32 GB and greater), a native application will be run at the
boot up to move the Winows OS pagefile. Please refer to
section 6.4.1.3  for more information. DO NOT interrupt

this process .

Verify system is

OptaneE Mgmo

accelerated

From Windows desktop, launch the Windows Device Manager

1. Go to 6Disk Drivesd and click
T You should see a single dri
Optane+sl ow mediaodo (e.g. dl

Optane+1. 0OTBHDDO)
1 If you are accelerating a data drive you will see at
least one other drive that is the OS drive
2. Go to Disk Manager
! The Intel® Opt aneE module should
3. Another method is to launch the Intel ® RST Ul or Intel @
OptaneE Ul, depending on your
Status page.
These three items con  firmthatthe Intel ® Opt ane E N
SSD/memory module and the large capacity HDD/SSD
have been combined to form the accelerated Intel
OptaneE vol ume.

®

6.4.1.2.4 Intel RST Ul/Installer for Teton Glacier (Experienced Users)

System p rep:

0 Ensure that the TG device is plu gged into M.2 slot that
support TG configuration. Refer to previous sections for
minium requirement and bios requirements.

0 Make sure that RST F6 drivers are available on a thumb
drive .

BIOS Setup These steps are applicable to TG Boot Drive Acceleration on ly .

Enter the BIOS and configure the following:

1.
2.

Locate the menu to configure the SATA PCH Controller.
Set the SATA Mode to non  -AHCI modes:
a. I ntel RST with System Accelerati
b. Intel RST Premium with System Acceleration with Optane
Memor y é
Locate the menu to configure Teton Glacier Mode and set the
v a | u e Dynamnic Bonfiguration for Teton Glacier Enable 0.
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Check point _: Make sur
User Interface.

e TG6s devices are

OS Installation

Obtain your copy of the support

ed Windows 10 installation media and

install the OS using the default installation or any customizations

desired.

These steps will walk you through basic installation  of a default
Windows 10 OS onto TG6s NAND storage

1. Start Windows installation proce

ss from USB thumb drive and

follow the instructions of Windows installer.

2. At the screen fiWhere do you want t
or select ALoad Drivero.

3. Browse to the directory where the RST F6 drivers are. When
prompted, Select BATAMPEldRSTBréniums et
Controllerd. Then Select ANexto to

C

Intel Confidential
































































































































































































































































































































































































































































































































































































































































































