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based on rev 1.0.2 feedback  of internal 

teams . 

Á  Generalised driver version from 17.x to 

17.0 in Section 5  

17.0, 17.2  February 

2019  

1.0.4  Á  Add ed section 2.2.2 for Pentium/Celeron 

support  in 17.2 release.  

Á  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  Á  Added RST 17.3 released features  into 

What New for 17.3 section  

Á  Added Optane Me mory support for 

Mobile Pentium and Celeron into Whatôs 

New section for 17.3  

Á  Updated Supported Platform in 3.1.3  

Á  Updated Features in 3.1.4  

17.3  March 2019  

1.2.0  Á  Added RST 17.5 released features into 

Whatôs New for 17.5 section. 

Á  Update Support Table  wi th new 

supported platforms. (section 3.1.3)  

Á  Update Feature Table with new 

supported platforms. (section 3.1.4)  

Á  Added APM Level setting to Whatôs New. 

Á  Added Section 20.8 for APM Level 

Registry Key.  

17.5  April 2019  

1.2.1  Á  TG Optane Roaming Limitation to section 

6.1.2.3  

Á  Modify Disk Defrag/Optimization of an 

Optane Volume in section 6.1.2.2  

17.x  April 2019  

1.2.2  Á  Added not es r egarding enabling Optane 

in AC mo de for section 6.1.1.2 , 6. 4.1.2 .4, 

6.4.2 .4 

Á  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  

 Purpose and S cope of this Document  

This document will assist customers in evaluating, testing, configuring, and en abling CPU Attached 

Storage, Intel ®  OptaneÊ Memory, RAID 0/1/5/10, and AHCI functionality on Intel -based platforms 
using the Intel ®  Rapid Storage Technology  (Intel ®  RST) software for the chipset components  as 
listed in the productôs 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 . 

 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 
wi th 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 )  

§  §  
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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.  

 Whatôs New in Release 17 .0  

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

 Intel ©  Optane TM  Memory H10 (Teton Glacier) Support  

The IntelÈ OptaneÊ Memory H10 with Solid State Storage (Teton Glacier) combines 3D-XPoint and 

traditional NAND flash based  media  into a single M.2 socket 3 device. The M.2 PCIe Gen 3 x4 device  
is split ted  into two Gen 3x2 devices where each ASIC will utilize 2 lanes of PCIe and share PERST#, 
REFCLK, and CLKREQ# sig nals . Architecturally Teton Glacier  will be enumerate d as two separat e 
devices  in the 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 PCIe gen3  x2 devices at the same time. Refer to section 
4.6.2  for TGôs BIOS information. 

For a list of known  hardware  limitation s for Teton Glacier, refer t 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, refer to section 

6.5.1.2.4 . 

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

 IntelÉ OptaneÊ Memory M15 (Carson Beach) Support 

(eval uation only)  

Intel Optane Memory M15 (Carson Beach ï 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 ï 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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 TRIM Support For  NAND SSD in Optane TM  Volume  

Starting with version 17.0, RST driver supports TRIM for Optane Ê Volume if slow drive (SSD/NAND) 
reports support for TRIM and reported to the OS. When RST driver receives a TRIM command from 
the  OS to OptaneÊ Volume, it will forward that command to OptaneÊ Volumeôs slow drive. In the 
case of Intel ©  OptaneÊ Memory H10 (Teton Glacier) OptaneÊ Volume, TRIM commands will be 

forwarded to TGôs NAND device.  

 Whatôs New in Release 17.2 

This section convers few features added in Intel RST version 17.2  

 Disable Adaptive D3 for Optane TM  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 fas t  disk. The fast disk is SSD and  the whole volume 
is exposed to the OS as SSD disk therefore  Adaptive D3 should be disabled for Optane Volume.  

 Optane TM  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.  

 Whatôs New in Release 17.3 

This section convers  few features added in Intel RST version 17.3  

 Optane TM  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.  

 Optane TM  Memory Feature for Intel® SSD 660p NVME  

With previous version s of Intel Rapid Storage Technology (RST ) driver, only SATA HD 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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 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 
driver implement  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 PCIe storage device based on current Windows OS Power Profile to optimize power efficiency 
and performance.  

 Whatôs New in Release 17.5  

 New Supported Platform s 

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

 Registry to control APM Level  

For a system  that use s HDD drive, IntelÈ OptaneÊ Memory delivers world -class  responsiveness of 

SSD performance at a fraction of a cost  by caching frequently accessed  data  from HDD to OptaneÊ 

memory module . In Optane+HDD configuration, an HDD with self -managed, aggressive power 
policy setting may spin down to save power while Optane Ê is servicing I/O operations. However, if 
OptaneÊ module does not contain the data requested from the HDD (cache miss), the spin-up 
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 . Refer to section 20.8  for more information.  

 

§  §  
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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 (HDDôs) and/or  solid state drives 
(SSDôs) and PCIe AHCI/NVMe SSDôs to enable an optimal PC storage 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 Ê Memory system acceleration caching 
feature.  

The RAID feature  supports RAID level 0 (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.  

 Overview  

 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 :   

Major Release 
Number  

This section represents the major release version of the 

product.  It usually is usually associated with a major change 
in features or new platform/chipset launch.  

B :  
Minor (Maintenance) 

Release Number  

This section represents the minor release version of the 
product.  If this number is non - zero , then the release is a 

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:  
Hot Fix Release 
Number  

This section represents customer specific hot fixes.  If this 
number is non - zero , then the release is a customer specific 
hot fix release to resolve a customer specific issue.  

DDDD :  
Release Build Number  

This section represen ts the build number of release AA .B.CC, 
Note:  for production releases, the build number always 
begins with the number ó1ô (e.g. AA.B.CC.1001) 
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 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 up to 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  

parity)  

RAID  level 5 combines three to six  drive s so that all data is 

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  in a 
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, a 3 -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  

mirroring)  

RAID level 10 uses four hard drives to create a combination of 

RAID levels 0 and 1. The data is striped acr oss a two -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 PCIe Storage 
member disks.  

3.1.2.1  Typi cal Usage  Model for RAID L evels  

RAID 0  RAID0  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 data re 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).  

 

 

 Supported Platforms for  This Release  

Note:   
¶ All platform/chipset SKUs listed in this section support AH CI mode.  
¶ Premium chipsets also support RST Premium/O ptaneÊ mode. 

¶ Certain non -Premium SKUs (see the following  table) support AHCI along with RST/OptaneÊ 
mode.  

¶ 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 . 

¶ Highlighted  platform is the new ly  added  platform for this release.  
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Table 3 - 1 : Platform/Chipset SKUs Supported in this Release  

 PCH Support Released In 

PCH SKU Chipset Name CPU 
PCH 
Family Segment 

AHCI 
Mode 

Premium 
Mode 

Optane 
Mode 

R
S

T
 1

5
.5 

R
S

T
 1

5
.7 

R
S

T
 1

5
.8 

R
S

T
 1

5
.9 

R
S

T
 1

6
.0 

R
S

T
 1

6
.5 

R
S

T
 1

7
.0 

R
S

T
 1

7
.2 

R
S

T
 1

7
.3 

R
S

T
 1

7
.5 

X299 (Basin Falls) Intel® 200 Series Chipset Family SKL-X KBP-H HEDT X X     x x x           x 

X299 (Basin Falls) Intel® 200 Series Chipset Family KBL-X KBP-H HEDT X X     x x x           x 

KBL-R Base U Intel® 200 Series Chipset Family KBL-R SPT-LP Mobile X     x x x x x x x x x x 

KBL-R Premium-U Intel® 200 Series Chipset Family KBL-R SPT-LP Mobile X X   x x x x x x x x x x 

CNL-Y Premium Intel® 300/240 Series Chipset Family CNL CNP-LP Mobile X X             x x x x x 

CNL-U Premium Intel® 300/240 Series Chipset Family CNL CNP-LP Mobile X X           x x x x x x 

CNL-U Base/Mainstream Intel® 300/240 Series Chipset Family CNL CNP-LP Mobile X             x x x x X x 

WHL-U Premium Intel® 300/240 Series Chipset Family WHL CNP-LP Mobile X X               x x x x 

H310/H310C Intel® 300/240 Series Chipset Family CNL/CFL CNP-H Desktop X             x x x x x x 

H310D Intel® 300/240 Series Chipset Family CNL/CFL CNP-H Desktop X                     x x 

H370 Intel® 300/240 Series Chipset Family CNL/CFL CNP-H Desktop X X               x x x x 

Z390 Intel® 300/240 Series Chipset Family CNL/CFL CNP-H Desktop X X           x x x x x x 

Q370 Intel® 300/240 Series Chipset Family CNL/CFL CNP-H   X X           x x x x x x 

Q360 Intel® 300/240 Series Chipset Family CNL/CFL CNP-H   X   X         x x x x x x 

B360 Intel® 300/240 Series Chipset Family CNL/CFL CNP-H   X   X         x x x x x x 

C246 Intel® 300/240 Series Chipset Family CNL/CFL CNP-H   X X           x x x x x x 

QM370 Intel® 300/240 Series Chipset Family CNL/CFL CNP-H Mob/Desk X X           x x x x x x 

HM370 Intel® 300/240 Series Chipset Family CNL/CFL CNP-H Mob/Desk X X           x x x x x x 

CM246 Intel® 300/240 Series Chipset Family CNL/CFL CNP-H Desktop X X           x x x x x x 

Z370 Intel® 200 Series Chipset Family CNL/CFL KBP-H Desktop X X       x x x x x x x x 

B365 Intel® 300/240 Series Chipset Family CFL KBP-H Mobile X X               x x X x 

CML-U Premium  CML CML-LP Mobile X X           x 

CML-U Base/Mainstream  CML CML-LP Mobile X            x 
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 Supported Optane TM  Memory for This Release  

Optane Memory  Model  Initial  Intel® RST Release Version  Initial  PreOS Version  

Optane Memory H10 (Teton 
Glacier)  

17.0 .0.1072  17.0.0. 3679  

Optane Memory M10 (Stoney 

Beach 2)  

15.9  15.9  

Optane Memory (Stoney Beach 1)  15.5.0.1051  15.5.0.2875  

 Sup ported Intel NVME as Slow drive for OptaneÊ Memory 

Volume  

 

Intel NVME Drive Model  Initial  Intel® RST Release Version  Initial  PreOS Version  

Intel SSD 660p NVME (Neptune 

Harbor QLC NVME)  

17. 3.0.1011  17. 3.0. 4057  
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 Intel ®  RST Key Feature/Functionality Mat rix  

 

RST Features Released In 

N
/A

 

N
/A

 

N
/A

 

R
S

T
 1

1
.0 

R
S

T
 1

2
.5 

R
S

T
 1

2
.5 

R
S

T
 1

2
.5 

R
S

T
 1

3
.0 

R
S

T
 1

5
.0 

R
S

T
 1

5
.0 

R
S

T
 1

5
.5 

R
S

T
 1

5
.9 

R
S

T
 1

6
.0 

R
S

T
 1

6
.0 

R
S

T
 1

6
.5 

R
S

T
 1

7
.0 

PCH SKU Chipset Name B
F

B 

Z
P

O
D

D 

R
A

ID
 0

/1
/5

/1
0 

T
R

IM
 o

n
 R

A
ID

0 

S
A

T
A

 D
e
v
S

le
e
p

 (
D

E
V

S
L

P
)

 

S
A

T
A

 R
u

n
ti
m

e D
3 

B
a

si
c 

H
y
b

ri
d

 D
ri
v
e
 H

in
ti
n

g
 

P
C

Ie
 S

to
ra

g
e
 D

e
v
ic

e
 R

e
m

a
p

p
in

g
 (

P
C

Ie
-P

C
H

) 

P
C

Ie
 N

V
M

E
 R

u
n

tim
e
 D

3
 

P
C

Ie
 N

V
M

E
 in

 M
o

d
e
rn

 S
ta

n
d

b
y
 

(2
) 

O
p

ta
n

e
 (1

) 

H
M

B 

D
a

ta
 D

ri
v
e
 A

cc
e

le
ra

tio
n

 (
D

D
A

)
(4

,5
) 

C
P

U
 A

tt
a

ch
e
d

 (
C

P
U-A
) 

O
p

ta
n

e
 P

in
n

in
g

 (
O

P
T-P
IN

 )(
3

) 

H
y
b

ri
d

 D
ri
v
e
 S

u
p

p
o

rt
  

(T
G

)
 

X299 (Basin Falls) Intel® 200 Series Chipset Family x 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     x   

KBL-R Base U Intel® 200 Series Chipset Family   x     x x x         x         

KBL-R Premium-U Intel® 200 Series Chipset Family x x x x x x x x x x x x     x   

CNL-Y Premium Intel® 300/240 Series Chipset Family x x x x x x x x x x x x     x   

CNL-U Premium Intel® 300/240 Series Chipset Family x x x x x x x x x x x x     x   

CNL-U Base/Mainstream Intel® 300/240 Series Chipset Family   x     x x x                   

WHL-U Premium Intel® 300/240 Series Chipset Family x x x x x x x x x x x x     x x 

H310/H310C Intel® 300/240 Series Chipset Family x x     x x x         x         
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H310D Intel® 300/240 Series Chipset Family x x     x x x         x         

H370 Intel® 300/240 Series Chipset Family x x x x x x x x x x x x x   x   

Z390 Intel® 300/240 Series Chipset Family x x x x x x x x x x x x x x x   

Q370 Intel® 300/240 Series Chipset Family x x x x x x x x x x x x x x x   

Q360 Intel® 300/240 Series Chipset Family x x     x x x x x x x x x   x   

B360 Intel® 300/240 Series Chipset Family x x     x x x x x x x x x   x   

C246 Intel® 300/240 Series Chipset Family x x     x x x x x x x x x x x   

QM370 Intel® 300/240 Series Chipset Family x x x x x x x x x x x x x x x x 

HM370 Intel® 300/240 Series Chipset Family x x x x x x x x x x x x x x x x 

CM246 Intel® 300/240 Series Chipset Family x x x x x x x x x x x x x x x x 

Z370 Intel® 200 Series Chipset Family x x x x x x x x x x x x x x x   

B365 Intel® 300/240 Series Chipset Family x x x x x x x x x x x x x x x   

CML-U Premium  x x x x x x x x x x x x x  x  

CML-U Base/Mainstream   x   x x x     x     

 
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 -OS: 16.0.2.3402 or later  
5. Pinning is NOT SUPPORTED with DDA.
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 Supported Operating Systems for  This Release  

Table 3 - 2 : Supported OS  Matrix  

1 7 .x Release 
Supported   

Operating System  Version  Supported Editions  

17.0 , 17.2  
Windows* 
Redstone(X)  

64 bit  Windows RS5  

17.0 , 17.2  
Windows* Server 
2016  

64 bit  
All editions with latest available service 
release  

17.0 , 17.2  Windows PE ~  64 bit  All editions  

  Note:  OEM manufacturing support only   

 Supported MSFT* Performance Debug Tools  

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

ñCrimsonò Event Tracing for Windows*(ETW) performance measurements for responsiveness. Refer  
MSFT* for information on t his ETW.  

§  §  
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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 UI) , optional  

c.  Event Monitor service (IAStorDataMgrSvc) optional; interfaces with:  

i.  Intel ®  RST UI (graphical user interface)  

ii.  Event Notification Tray Icon (IASt orIcon)  

iii.  Windows system NT Event log  

d.  Intel ®  Optane Ê Memory Service1 (iastorAfsService)  

e.  Intel ®  Optane Ê Memory Minifilter1 driver (iastorAfs)  

f.  Intel ®  Optane Ê Memory Native App1 (iastorAfsNative)  

For Intel ®  Optane Ê Memory Storage and Management UI:  

a.  AHCI/RAID dr iver ( and filter driver for backwards compatibility)  

b.  Graphical User Interface (Intel ®  OptaneÊ Memory Storage and Management UI )  

c.  Event Monitor service (IAStorDataMgrSvc) optional; interfaces with:  

i.  Intel ®  Intel ®  OptaneÊ Memory Storage and Management UI  (GUI )  

ii.  Event Notification Tray Icon (IAStorIcon)  

iii.  Windows system NT Event log  

d.  Intel ®  Optane Ê Memory Service1 (iastorAfsService)  

e.  Intel ®  Optane Ê Memory Minifilter1 driver (iastorAfs)  

f.  Intel ®  Optane Ê Memory Native App1 (iastorAfsNative)  

g.  (RSTMwService )  

2.  Intel ®  Rapid St orage Technology  BIOS  components:  

a.  Intel ®  Rapid Storage Technology  RAID Option ROM (legacy support)  

b.  UEFI driver (with HII -compliant UI)  

Note 1 : Although installed in all cases, only runs when 32GB or larger SKU s of the Intel ®  OptaneÊ 
module are  being used t 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  

c.  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  

 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 , w ill provide boot capability for a ll 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.  

 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.  

 Intel Pre - OS 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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 RCfgSata  Utility for MS - DOS*  and UEFI  

¶ Rcfgsata.exe = DOS  application  

¶ 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] [/I] [/P] [/U] [/ST] [/SP] [/V] [/RRT] [/Sync : 
< Auto  |  Manual > ] [/M :disk_port ] [/EM] [/ER] [/ACCEL:vol_name1 cache_vol mode ] [/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 /X.  

/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 size in 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.  

/I  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.  

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

/ST  Display Volume/RAID/Disk Status.  

/V  Display version information  

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

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



 

 

 

 

                                                     Intel Confidential  29  

/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_name1   -  volume to accelerate  

 cache_vol   -  the volume to use as cache  

 mode   -  "enh" for enhanced, "max" -  maximized  

/RA  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 Ê Memory Volume in postfix mode with  

  specified migrations size in megabytes . 

   device_id_of_fast_drive -  DeviceId of fast drive  (e.g. 1.0)  

   device_id_of_slow_drive -  DeviceId 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 615 is MB )  

   Example : rcfgsata.exe /concat 1.0 0.0 615  

/DECONCAT  Disables the OptaneÊ Memory Volume Acceleration.  

deconcat_mode ñsafeò or ñunsafeò 

   Example : rfcgsata.exe /deconcat safe  
======================================================================  

 RSTCLI ( 32 /64  bit)  Windows Utilit ies   

Note:  : RSTCLI Commands are CasE SenSitiVe  

The Intel RSTCLI 32 /64  utility is an executable . It provides OEMs 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  

- l -- level                        

-n -- name                       

-s -- stripe -size                 

-z -- size                          

 -- rrt                            

 -- rrtMaster                  

 -- rrtUpdate                  

   Create Usage:  
   Creates a new volume and array or creates a new volume on an existing array.  
    -- create -- level x [ -- size y] [ -- stripe -size z] -- name string [ -- create - from -existing diskId] diskId 

{[diskId]}  

   Create Examples:  
    -C - l 1 -n Volume 0 -0-1 -0 0 -0-2 -0 (format of the disk ID is ñ0-0-SATA _ Port -0ò where the 

second digit from th e left represents the SATA port on the platform  where the disk is located ; thus 
0-0-1 -0 represents SATA port # 1 )  
    -- create - l 0 -z 5 -- name RAID0Volume 0 -0-3-0 0 -0-4-0 0 -0-5-0 
    -C - l 1 -E 0 -0-1-0 -n VolumeWithData 0 -0-2-0 
    -C -- rrt - n RRTVolume 0 -0-1-0 0 -0-2-0 -- rrtMaster 0 -0-1-0 

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

Information Commands :  

Flag Name  

- I  -- 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:  
    - I -v Volume  
    - I -d 0 -0-5-0 
    - I -- comma  
    - I -v -- comma  
    - I -d 0 -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 . To dele te 

metadata on individual disks use the ïD ( -- delete) command with either 

ñvolume_nameò or ñdiskIDò. 

   Manage Usage:  
    Manages arrays, volumes and disks present in the storage system.  
    -- manage -- cancel -verify volumeName  
    -- manage -- delete volume Name  
    -- manage -- verify - repair volumeName  
    -- manage -- normal -volume volumeName  

    -- manage -- normal diskId  
    -- manage -- initialize volumeName  
    -- manage -- locate diskId  
    -- manage -- delete -metadata diskId   (deletes the metadata only on disks t hat are in a non -Normal 

state e.g. offline or unknown)  
    -- manage -- delete -all -metadata  
    -- manage -- not -spare diskId  

    -- manage -- volume -cache -policy off|wb -- volume volumeName  
    -- manage -- rebuild volumeName -- target diskId  
    -- manage -- spare d iskId  
    -- manage -- verify volumeName  
    -- manage -- write -cache true|false -- array arrayName  
 

   Manage Examples:  
    -- manage -- spare 0 -0-3-0 
    -M -D VolumeDelete  
    -M -- normal 0 -0-2-0 
    -- manage -w true -array Array_0000  
    -M -U VolumeVerify  

    -M -Z 

    -- manage -- help  

Modify Commands :  

Flag Name  

-m  -- modify      

-A  -- Add         
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-X  -- expand      

- l -- level       

-n -- name        

-s -- stripe -size  

-v -- volume      

   Modify Usage:  

    Modifies an existing volume or array.  
    -- modify  -- volume VolumeName -- add diskId {[diskId]}  
    -- modify -- volume VolumeName -- expand  
    -- modify -- volume VolumeName -- level L [ -- add diskId {[diskId]} [ -- stripe -size s] [ -- name N]  
    -- modify -- volume VolumeName -- name n  
 
   Modify Examples:  

    -m -v Volume_0000 -A 0 -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 -- createCache| -- setAccelConfig| -- disassociate| -- reset - to -available| -- accel - info  

    -- accelerate -- createCache -- SSD <diskId> -- cache -size X  [ where 16  Ò X  Ò 64]  
    -- accelerate -- setAccelConfig -- disk - to -accel <diskId> | -- volume - to -accel <volume name>  --

mode [enhanced | maximized | off]  
    -- accelerate -- disassociate -- cache -volume <volume name>  
    -- accelerate -- reset - to -available -- cache -volume < volume name>  
    -- accelerate -- accel - info  

    -- accelerate -- loadCache <files  or directory > -- recurse  
    -- accelerate -- stats  
 
   Accelerate Examples:  
    -- accelerate -- createCache -- SSD 0 -0-3-0 -- cache -size X  [where 16  Ò X  Ò 64] 
    -- accelerate -- set AccelConfig -- disk - to -accel 0 -0-5-0 -- mode enhanced  
    -- accelerate -- setAccelConfig -- volume - to -accel MyVolume -- mode maximized  

    -- accelerate -- disassociate -- cache -volume Cache_Volume  
    -- accelerate -- reset - to -available -- cache -volume Cache_Volume  
    -- accelerate -- accel - info  
    -- accelerate -- loadCache C: \ Windows \ *.* -- recurse  
    -- accelerate -- stats  
    -- accelerate -- help  
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Intel ®  Optane Ê 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 ïenable  
                             [ -- file -cache -offset <starting LBA>]  
    -- OptaneMemory -- enable -- fast -drive <driveId> -- drive - to -accel <driveId>  
                              [ -- 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 ïfile -cache -offset <LBA>  

    -- OptaneMemory -- disable  
    -- OptaneMemory -- info -- verbose  
    -- OptaneMemory -- help  

 
OPTIONS:  
   -- clear -cache  
       Clear Optane Ê block cache; only recommended to use when running benchmarks.  

  -- disable  
       Separate Optane Ê Memory Volume into Optane device and slow capacity drive.  
   -- enable  

Create Optane Ê 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 select those two drives to enable OptaneÊ. 

   - 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  

Thi s 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 Ê Memory volume rebuilds. The rebuilds process 
consist of disable Optane Ê Memory volume, and enable Optane Ê 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>  

Enables/disables dynamic storage accelerator; using ótrueô enables, ófalseô disables. 
   -E <<host> -<bus> -<target> -<lun>>, -- create - from -existing <<host> -<bus> -<target> -<lun>>  

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  
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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 Ê Memory volume rebuilds. The  rebuilds process 
consist of disable Optane Ê Memory volume, and enable Optane Ê 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.  

   - I,  -- 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.  
   - l <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.  

   -q,  -- quiet  
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 (2^10 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 ïfile -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.  

         

 UEFI  System BIOS and Intel ®  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) . 

 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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 What  Intel ®  RST P ro vides to OEMs /BIOS Vendors  

4.5.2.1  Intel ®  Rapid Storage Technology UEFI Driver  

This is t he main component of the Intel® RST pre -OS EFI solution .  It is provided in three different 
formats:  

RaidDriver. efi  (filename):  

¶ UEFI driver  that r equires integration into the UEFI System BIOS by the OEMôs BIOS 

vendor.  This file can be placed into the OEMsô UEFI BIOS source build where their tools 

can integrate  it . 

RaidDriver.ffs  (filename):  

¶ The Intel® RST UEFI driv er ( RaidDriver.efi )  is wrapped in the Firmware File System 

(.ffs)  

¶ Useful for a n external tool to integrate the binary  into a compiled BIOS image . Firmware 

File System Details :  

o Firmware File Type -  EFI_FV_FILETYPE_DRIVER (0x07)  

o File GUID -  90C8D394 -4E04 -439 C-BA55 -2D8CFCB414ED  

o 2 Firmware File Sections  

Á EFI_SECTION_PE32 (0x10)  

Á EFI_SECTION_USER_INTERFACE (0x15)  

Name ñSataDriverò 

RaidDriver.bin  (filename):  

¶ This is an optional format that is provided to OEMs that might want it delivered as a PCI 

3.0 UEFI OROM  

¶ Disa dvantage 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 HII - 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 ®  OptaneÊ Technology.  The same functionality provided in the 

legacy OROM UI is available in the HII  UI.  

¶ The UI is integrated  within the UEFI driver binary (RaidDriver.efi , .ffs, and .bin files)  

¶ Per the UEFI specification, we publish the UI as string and forms packages  

¶ The UI is accessible from within the UEFI BIOS  (How the user accesses it from within the 

BIOS is OEM -dependent upon implementation )  

¶ The text string óIntel(R) Rapid Storage Technologyô will be displayed as the selection to enter 

the UI  

¶ Some OEMs may want to hard assign where th e Intel® RST UEFI GUI will be located  within 

their BIOS.  

¶ The Intel® RST UEFI Driver FORMSE T_ GUID is:  
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FORMSET_GUID { 0xd37bcd57, 0xaba1, 0x44e6, { 0xa9, 0x2c, 0x89, 0x8b, 0x15, 0x8f, 
0x2f, 0x59 } }  

{D37BCD57- ABA1- 44e6- A92C- 898B158F2F59} 

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

 

4.5.2.3  Command L ine RAID Conf iguration Utility  

RcfgSata .efi  (filename):  

¶ A UEFI application that requires booting to the UEFI Shell environment to run  

¶ Same functionality and commands as have been provided by the legacy DOS version 

(RcfgSata.exe ) in previous releases of the Intel® RST p roduct . 

¶ 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  
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4.5.2.4  Command L ine RAID Compliance Checking Utility  

RcmpSata .efi  (filename):  

¶ A UEFI ap plication that requires booting to the UEFI Shell environment to run.  

¶ 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  

 

 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.  

4.5.3.1  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 llMultipleProtocolInterfaces  

¶ Stall  
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EFI_RUNTIME_SERVICES:  

¶ SetVariable  

¶ GetVariable  

¶ GetTime  

Other Protocols:  

¶ EFI_A CPI_TABLE_PROTOCOL (or EFI_ACPI_SUPPORT_PROTOCOL (EDK117))  

4.5.3.2  Optional Protocols/Functions to be Provided  by  UEFI System 
BIOS  

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

are required to be provided by the BI OS :  

¶ Form Browser 2 Protocol  

¶ Config Routing Protocol  

¶ HII String Protocol  

¶ HII Database Protocol  

4.5.3.3  Protocols Provided by Intel® RST UEFI Driver  

The Intel® RST UEFI driver provides the following protocols :  

¶ 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  

¶ EFI_STORAGE_SECURITY_PROTOCOL  

o For Non -RAID disks that support TCG Feature Set  

¶ EFI_EXT_SCSI_PASS_THRU_PROTOCOL:  

o All SCSI commands are supported (for ATAPI devices)  

¶ EFI_ATA_PASS_THRU_PROTOCOL:  

o Non -RAID disks:  

Á All ATA commands are supported  

o RAID disks (only the following commands are supported):  

Á EXECUTE DEVICE DIAGNOSTIC (0x90)  

Á IDENTIFY DEV ICE (0xEC)  

Á IDLE (0xE3)  

Á IDLE IMMEDIATE (0xE1)  

Á SECURITY DISABLE PASSWORD (0xF6)  

Á SECURITY ERASE PREPARE (0xF3)  

Á SECURITY ERASE UNIT (0xF4)  
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Á SECURITY FREEZE (0xF5)  

Á SECURITY SET PASSWORD (0xF1)  

Á SECURITY UNLOCK (0xF2)  

Á SET FEATURES (0xEF)  

Á SMART READ DATA (0xB0 / 0x D0)  

Á SMART READ LOG (0xB0 / 0xD5)  

Á SMART RETURN STATUS (0xB0 / 0xDA)  

Á STANDBY (0xE2)  

Á STANDBY IMMEDIATE (0xE0)  

o All disk types:  

Á EFI_ATA_PASS_THRU_PROTOCOL_ATA_NON_DATA  

Á EFI_ATA_PASS_THRU_PROTOCOL_PIO_DATA_IN  

Á EFI_ATA_PASS_THRU_PROTOCOL_PIO_DATA_OUT  

Á EFI_ATA_PASS_T HRU_PROTOCOL_DEVICE_DIAGNOSTIC  

Á EFI_ATA_PASS_THRU_PROTOCOL_UDMA_DATA_IN  

Á EFI_ATA_PASS_THRU_PROTOCOL_UDMA_DATA_OUT  

Á EFI_ATA_PASS_THRU_PROTOCOL_RETURN_RESPONSE  

 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.  

4.5.4.1  Step1: 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:  

o EFI_Boot_Services Protocols (see section 3.5.3.1)  

o 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 UI  

4.5.4.2  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 
select the 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  

4.5.4.3  Step 3 : Verify Compliance  

1.  From the efi_sata.zip  downloaded in step 2, extract the RCmpSata.efi  file.  

2.  Place the file  on a USB thumb drive and insert the drive into the platform  

3.  Boot to the UEFI Shell environment.  

4.  Run the RCmpSata.efi application (itôs a command line utility): at the prompt type the 

command:  

o To print to screen: rcmpsata.efi  

o To print to a file: rcmpsata.e fi > comply.txt  

5.  Ensure all sections pass with no fails reported  

 Known Compatibility Issues with UEFI Self  Certification 

Test (UEFI SCT) T ool  

The following UEFI 2.3.1 SCT tests will appear as FAIL in reports generated using the ñReport 
Generationò tool of the SCT framework.  The ñReport Generationò tool is the only method that 

should be used to determine if tests fail .  Do not determine test failing test results by viewing the 
raw log files.  The ñReport Generationò tool will discard any test results that failed due to an invalid 
system configuration.  

4.5.5.1  Bootable Image Support Test \ Block IO Protocol Test  

EFI_BLOCK_IO_PROTOCOL.Reset -  Reset() returns EFI_SUCCESS with ExtendedVerification being 
TRUE 
¶ Test Index : 5.7.5.1.1  

¶ Test GUID : 61EE3A34 -62A2 -4214 -B076 -5073B177 156C  

¶ Reason : The Intel ®  RST UEFI driver does not support Reset ï EFI_UNSUPPORTED is 

returned.  

EFI_BLOCK_IO_PROTOCOL.Reset -  Reset() returns EFI_SUCCESS with ExtendedVerification being 
FALSE 
¶ Test Index : 5.7.5.1.2  

¶ Test GUID : 98530F3D -8BD8 -44A1 -9D06 -08039FDFE C63  

¶ Reason : The Intel ®  RST UEFI driver does not support Reset ï EFI_UNSUPPORTED is 

returned.  

EFI_BLOCK_IO_PROTOCOL.ReadBlocks -  ReadBlocks() returns EFI_SUCCESS with valid parameter  
¶ Test Index : 5.7.5.2.1  

¶ Test GUID : 9EFE26C2 -C565 -478A -A0B4 -05A8FD2E7E3E  



 

 
 

   

44  Intel Confidential   

 

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

returned.  The UEFI 2.3.1 spec ification  states for ReadBlocks, ñThe size of the Buffer in 

bytes. This must be a multiple of the intrinsic block size of the device.ò 

4.5.5.2  ATA Bus Suppo rt Test \ ATA Pass -Thru Protocol Test  

EFI_ATA_PASS_THRU_PROTOCOL.BuildDevicePath -  call BuildDevicePath with NULL DevicePath.  
¶ Test Index : 5.7.8.2.1  

¶ Test GUID : D72E6A78 -5292 -4493 -9040 -B0445A9C1714  

¶ Reason : The Intel ®  RST UEFI driver does not support BuildDevic ePath ï EFI_UNSUPPORTED 

is returned  

EFI_ATA_PASS_THRU_PROTOCOL.BuildDevicePath -  call BuildDevicePath with invalid Port.  
¶ Test Index : 5.7.8.2.2  

¶ Test GUID : A42A0E01 -7B80 -46E4 -A757 -86C4EC53F4E4  

¶ Reason : The Intel ®  RST UEFI driver does not support BuildDevicePa th ï EFI_UNSUPPORTED 

is returned  

EFI_ATA_PASS_THRU_PROTOCOL.BuildDevicePath -  call BuildDevicePath with invalid 
PortMultiplierPort  
¶ Test Index : 5.7.8.2.3  

¶ Test GUID : 322F00C1 -F6BF-41ED -AEFD-AAC48F3FA9DB  

¶ Reason : The Intel ®  RST UEFI driver does not support Bui ldDevicePath ï EFI_UNSUPPORTED 

is returned  

EFI_ATA_PASS_THRU_PROTOCOL.BuildDevicePath BuildDevicePath() with available device, device 
path  
¶ Test Index : 5.7.8.2.4  

¶ Test GUID : 230D44B6 -CE53-42B6 -9BA6 -3D115D492B33 should be created.  

¶ Reason : The Intel ®  RST UEFI driver does not support BuildDevicePath ï EFI_UNSUPPORTED 

is returned  

EFI_ATA_PASS_THRU_PROTOCOL.GetDevice GetDevice() with NULL device path.  
¶ Test Index : 5.7.8.3.1  

¶ Test GUID : 0F2F0849 -690B -48EA -8E35 -64363FAA8C5C  

¶ Reason : The Intel ®  RST UEFI driver does no t support GetDevice ï EFI_UNSUPPORTED is 

returned  

4.5.5.3  HII Test \ HII Config Access Protocol Test  

HII_CONFIG_ACCESS_PROTOCOL.RouteConfig -  RouteConfig() returns EFI_NOT_FOUND if no target 
was  
¶ Test Index : 5.18.6.2.3  

¶ Test GUID : 1F99EBC8 -0253 -455F -88AC -9E2BA6DCD729  found with the routing data.  

¶ Reason : Intel ®  RST UEFI driver does not support RouteConfig ï EFI_UNSUPPORTED is 

returned.  RouteConfig is not supported so that Intel ®  RST HII form values are only modified 

by the Intel ®  RST driver itself.  
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HII_CONFIG_ACCESS_P ROTOCOL.RouteConfig -  RouteConfig() returns EFI_INVALID_PARAMETER 
with Configuration been NULL  
¶ Test Index : 5. 18.6.2.1  

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

¶ 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  
¶ Test Index : 5. 18.6.2.4  

¶ Test GUID : 1A15DF85 -6CC1-43F2 -9B86 -218BD5FDF4A0  

¶ 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.  

 Pre - OS 

 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 
code  SATA modes 

(Old)  

Kaby Lake BIOS code 
SATA modes (New)  

Supported Platforms  Major Feature Support  

AHCI  AHCI (no change)  All  AHCI basic featu res  

RAID  Intel ®  RST Premium and 

System Acceleration with 

Intel ®  Optane Technology  

Premium Intel ®  PCH 

Chipsets ( e.g. Q270, 

Z270, Z3 70)  

¶ RAID 0/1/5/10  

¶ Intel ®  OptaneÊ Memory 

¶ Intel ®  SRT**  

¶ PCIe NVMe by remapping  

None /New Mode  Intel ®  RST and System 

Acceleration  with Intel ®  

Optane Technology  

Non -Premium Intel ®  PCH 

Chipsets ( e.g. B250, 

Q36 0)  

¶ Intel ®  Optane Ê Memory  

¶ PCIe NVM e by re mapping  

Discontinued beginning on Intel ®  300/240 Series Chipset Family  

4.6.1.1  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- IO Configuration  -> SATA And RST Configuration  

Change the SATA Mode Selection from ñAHCIò to ñIntel RST Premium With Intel Optane System 
Accelerationò or ñRAIDò 
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 Platform  BIOS Settings  

In addition PCH SATA Controller mode  to be set as ñIntel ®  RST Premium and System Acceleration 

with Intel ®  Optane Technology ò  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).  

4.6.2.1  Dynamic PCIe Port Configuration  

4.6.2.1.1  Minimum BIOS and CSME Requirements  

In order to support dynamic PCIe 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.  PCIe 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 
Settings  

Value  

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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4.6.2.2.1  Enable TG Support fo r RVP  

Note: Make sure that SATA Mode is set to either ñRAIDò or ñIntel RST Premium With Intel Optane 
System Accelerationò. 

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

Intel Advanced Menu  -> PCH- IO configuration  

1.  Teton Glacier Mode <Dynami c 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 PCIe 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 PCIe 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 Mode t o <Dynamic Configuration for Teton Glacier Enable>   

 

 

 

§  §  
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5  Intel ®  OptaneÊ Memory and 

Storage Management UI  

   

 Introduction  
The Intel ®  OptaneÊ Memory and Storage Management UI is a Windows* Store app that provides 
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 ®  OptaneÊ Memory features including File, Folder and Application 
pinning .  

 
Note: The IntelÈ OptaneÊ Memory and Storage Management UI is not supported in AHCI 
mode. Use  the RST Premium (RAID) mode to launch IntelÈ OptaneÊ Memory and Storage 
Management UI.  
 

 Getting Started  
The IntelÈ OptaneÊ Memory and Storage Management UI software package provides high -
performance RAID capabilities for supported operating systems.  

The  IntelÈ OptaneÊ Memory and Storage Management UI requires the Microsoft .NET Native 
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.  

Refer to the 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.  

 Understanding the Application  

The IntelÈ OptaneÊ Memory and Storage Management application allows you to opti mize and 
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  
A volume 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 can a lso 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/Blu - 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, IntelÈ OptaneÊ Memory, Performance, Settings and About.  
 

Manage:  

 
The óManageô tab has information on all the volume information along with all the devices attached 
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:  

 
The óCreate Volumeô tab is used to created different RAID volumes. The supported volumes are 
RAID0, RAID1, RAID5 and RAID10. For more details  on creating volumes see subsection 5.6.  
 
IntelÈ OptaneÊ Memory: 

 
The óIntelÈ OptaneÊ Memoryô tab allows the user to enable, disable or manage Optane memory 
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:  

 
The óPerformanceô tab provides the meu to disable or enable LPM (Link Power Management). For 
more details on performance see sub section 5.8  

 
Settings:  

 
The óSettingsô tab provides a link to enable or disable Optane notifications in windows notification 
settings. For more details see sub section 5.9  
 
About:  
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The óAboutô tab contains the version and developer information. It also provide a link to support. For 
more details see sub section 5.10  

 

 Storage System Status  
Anytime IntelÈ OptaneÊ Memory and Storage Management is launched, the application opens to 

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.  

 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 

 

An internal SATA SSD disk is connected None 

 

An internal PCIe SSD (NVMe) or Optane   is 
connected. 

None 

 
An disk has been removed from a RAID 
volume 

Connect the removed disk or add a spare disk 
to start rebuilding  

 
An empty port  None 

 Installation/Configuration of the IntelÈ OptaneÊ 
Memory and Storage Management UI (RST_HSA UI)  

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  from the 17. x kit:  
i)  \ F6 \ f6flpy - 64.zip  

ii)  \ 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. if y 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.)  

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

a)  Set the OS to óSideload modeô 

Once the OS is installed, you will need to set the OS to óSideload modeô mode: 
i)  Go to óStartô Menu and click on óSettingsô 
ii)  In óSettingsô click on óUpdate & Securityô 
iii)  In óUpdate & Securityô click on óFor developersô and set the computer to óSideload modeô 

b)  Install RST_HSA UI Pre -PV Dependencies  
 
 
From the RST 17. x package you will need to install the HSA dependent package for the 

RST_HSA UI 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  
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Installation of  VC 
Libs  dependency -  
Complete  

 

 
 

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 UI to run (RstMwService ; this service must be running in order 
for the UI to launch).  

a)  Go to RST 17. x kit and expand the following zip:  

\ 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 ΏInstall ΐ from the drop -down menu)  

 

RST Driver 
Installation  

 

c)  Restart the computer  

 
4.  If you are planning to support file pinning on the system, ñIntelÈ OptaneÊ Pinning Explorer 
Extensionsò can be installed. The purpose of the ñIntelÈ OptaneÊ Pinning Explorer Extensionsò 
is to enable pinning through file explorer.  
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c)  Go to RST 17. x kit and expand the following directory (obtained from obtain the zip file from 
step 3(a):  

\ F6\ f6flpy - 64  

d) Click on ñShellPackage.msiò to install the shell extensions. 
e) The Shell extension will appear in the ñApps & featuresò section in settings as a separate 

application.  
Shell extension will 
appear in the ñApps 
& featuresò as 
ñIntelÈ OptaneÊ 

Pinning Explorer 
Extensionsò 

 

a) The Shell extension will appear in the ñApps & featuresò section in settings as a separate 
application.  

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

 
5.  Install the RST HSA UI (IntelÈ OptaneÊ Memory and Storage Management UI) 

Note: The RST_HSA UI 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)  Go to RST 17. x kit and install the following  

\ HSA\ RstHSA_17.x.x.0_x64. appxbundle  
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HSA GUI 

Installation  

 

b) Connect to the Internet and launch the app.  
HSA GUI   

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 IntelÈ OptaneÊ Memory and Storage Management UI (RST_HSA UI) combines the 
management of all the Intel® RST p remium features into a single UWP compliant UI. The two major 
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premium features that can be managed from this UI are the IntelÈ OptaneÊ Memory feature and 
the Intel ®  RST RAID feature.  

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

 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  
¶ Pass- through SATA and PCI e disks  

¶ Empty SATA ports  
¶ RAID volumes  
¶ 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:  
¶ Rename volume  
¶ Delete volume (with exception of the boot volume)  
¶ Data verification  

 

Manage Main View  
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Manage Detailed 

Object View  

 

 Create Volume  

This tab allows for the management of RAID volumes. User has the capability to do the following  

tasks:  
¶ Create volume (depending on RAID level the following actions are available)  

o Disk selection  

o Selection to reserve data on one disk  
o Volume size (select a percentage to create a matrix array; 2 volumes)  

o Data strip size  
o Enable write back cache on the volume  
o Name  the volume  
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 RAID 0  

1.  Select type of volume to be created  

Create Volume Main 
View ï Select 
volume type  

 

2.  Select drives to be included in the volume  

Create Volume Main 
View ï Select disks  
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3.  Create the volume  

Create Volume Main 

View ï Create 
volume  

 

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

Create Volume Main 
View  ï volume 
created   
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 RAID 1  

1.  Select type of volume to be created  

Create Volume Main 
View ï Select 
volume type  

  

2.  Select drives to be included in the volume  

Create Volume Main 
View ï Select disks  
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3.  Create the volume  

Create Volume Main 

View ï Create 
volume  

 

 

 

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

Create Volume Main 
View ï volume 
created  
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 RAID 5  

1.  Select type of volume to be created  

Create Volume Main 
View ï Select 
volu me type  
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2.  Select drives to be included in the volume  

Create Volume Main 

View ï Select disks  

  

 

3.  Create the volume  

Create Volume Main 
View ï Create 

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

Create Volume Main 
View ï volume 
created  

  

 

 RAID 10  

1.  Select type of volume to be created  

Create Volume Main 
View ï Select 

volume type  
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2.  Select drives to be included in the volume  

Create Volume Main 

View ï Select disks  

  

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

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

Create Volume Main 
View ï volume 
created  

  

 Intel ® OptaneÊ Memory 

This tab allows for the management of Accelerated OptaneÊ volume. There is a graphical view of 

the OptaneÊ volume and its member disks. User can click on either object in the volume and the UI 
will display detailed information associated with the object.  

Actions available to the user are:  

o Enable Optane  
o Disable Optane  

¶ To enable Optane:  
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IntelÈ OptaneÊ 

Memory Main View  

 

 

 

 

IntelÈ OptaneÊ 
Memory Enable 
Verify View  
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IntelÈ OptaneÊ 
Memory Restart 
after Enable  

 

 

 

IntelÈ OptaneÊ 
Memory Status 
View  

 

 

 
¶ To disable Optane:  
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IntelÈ OptaneÊ 

Memory Main View  

 

s 

 

 

IntelÈ OptaneÊ 
Memory Disabling 
status View   
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IntelÈ OptaneÊ 
Memory Restart 
View  

 

Also under this tab are two subtabs:  

 Pin  Files and Folders  

Note: Pinning is not available for 16GB memory module SKUs and for data drive 

acceleration  (DDA) . This tab allows the user to select files or folders to pin into the file 

cach e  

 



 

 
 

   

70  Intel Confidential   

 

IntelÈ OptaneÊ 
Memory Pin Files 
and Folders View   

 

 

 

IntelÈ OptaneÊ 

Memory Currently 
Pinned Files and 
Folders View  
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 Pin Applications  

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

IntelÈ OptaneÊ 

Memory Currently 
Pinne d Applications 
View  

 

 Performance  

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

Performance  
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 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 ®  OptaneÊ Memory Storage and 
Management UI.  

Settings tab ï 

Notification Settings 
and Automatic 
rebuild  

 

 

Notification settings 

in Windows  
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 About  

This tab allows you to get version informatio n about the App and contact Intel ®  help and support.  

About the 

Application  

 

 Additional operations in IntelÈ OptaneÊ Memory 
and Storage Management UI  

 
Note: The se features are apply to all combinations of HSA UI 17. x  and 17. x  RST driver 
version and above . If either of 16.7 HSA UI 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.  

 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:  
1.  Quick Access  
2.  This PC  

3.  Any diskôs Root directory (e.g. Local Disk (C:)) 

4.  Control Panel  
5.  Libraries folder  
6.  Network objects  
7.  Recycle Bin  

Minimum Requirements  

The minimum requirements to support the User Pinning feature ar e as follows:  
1.  OptaneÊ 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 SKUs)  
4.  32GB or larger IntelÈ OptaneÊ memory module installed in a PCH HW remapped port or in 

a PEG port suppor ting Intel® RST CPU attached Storage  
5.  Windows 10 64bit (RS3 or later) installed  
6.  Intel® RST 1 6.x PV or later release installed  

7.  System Acceleration with IntelÈ OptaneÊ Memory enabled 

5.11.1.2  Pinning using the IntelÈ OptaneÊ Memory and Storage 
Management UI  

Pinning T ab: The following instructions assume that the computer supports IntelÈ OptaneÊ 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).  

1.  Launch the IntelÈ OptaneÊ Memory and Storage Management UI 
2.  In the left navigation pane, click on the IntelÈ OptaneÊ Memory tab to expand it. 

The page displays information on OptaneÊ Memory status and a graphic of the current OptaneÊ 

Volume configuration.  

 

Intel È OptaneÊ 
Memory Main Page  

 

 

 

 

Pin Files and  
Folders tab:  Click on the óFilesô tab to launch the óCurrently Pinned Files and Foldersô page 
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Currently Pinned 
Files and Folders 
Page 

 

 

How - to pin files:  

 

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  
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  

How - to pin  
folders:  

1.  Click [+Folder] button; this launches the óBrowse for 
Folderô 

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 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  

Ho w - to Unpin  
files/folders:  

1.  While in the óCurrently Pinned Files and Foldersô window, 

use the  
left click button of the mouse to click through the file 
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 óApplicationsô tab to launch the óCurrently Pinned 
Applicationsô page 

Currently Pinned 

Applications Page  

 

 

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.  click on the file to h ighlight it, then click the [Open] 

button to pin it  

How - to Unpin  
applications:  

1.  While in the óCurrently Pinned Applicationsô window, use the 
left click button of the mouse to highlight the application you 
wish to unpin  

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

 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 option is only a vailable if:  

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

¶ One or more SATA disks are connected to the computer and available,  
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¶ 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'.  

Select the option to 
add disk to a 
volume.  

 

3. Select the disk you want to use to increase the array capacity.  
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Add disk to the 
volume  

 

3.  Click 'Add Disk'.  

Disk added to the 

volume  

 

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

4.  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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 Creating a Matrix  Array  

You can create a Matrix array as well . This feature can be useful if you want to have multiple RAID 

configurations in a single array . 

This action can also be performed from Manage Volume.  

1. Under 'Status' or 'Manage', in the s torage system view, click the array to which you want to add a 

another RAID configuration . The element properties are now displayed on the left.  

2. Click óCreate additional volumeô. 

Select the option to 

óCreate additional 
volumeô to a RAID 
volume.  

 

3. Select the disk s you want to type of volume (RAID0 or RAID )  to be added to the existing array 

and click óCreate Volumeô. 
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Select the second 
RAID configuration 
of  the Matrix 

Volume. Click 
óCreate Volumeô  

 

4. Matrix Volume created .  

Matrix Volume 

created  

 

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

5.  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 partition.  
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 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 gy 
Option ROM user interface. The third way, used by OEMs only, uses the RAID Configuration utility.  
1.  Run the IntelÈ OptaneÊ Memory and Storage Management UI from the following Start menu 

link:  

Start -> All Programs -> IntelÈ OptaneÊ Memory and Storage Management -> Intel® 

OptaneÊ Memory and Storage Management UI 

2.  Under óStatusô or óManageô Click on the volume you want to delete. The user will be presented 

with the volume properties on the left.  

Selected Volume to 

be deleted  

 

 

3.  Click on óDelete volumeô. 
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Del ete the Volume  
 

4.  Review the warning message, and click óYesô to delete the volume. 

5.  The óStatusô page refreshes and displays the resulting available space in the storage system 

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

 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 
detected as it has 
Optane volume 

from another 
system (OS)  

 

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.  In BIOS, it could also be referred as ñReset Metadataò, ñReset to Non-Optaneò, 
convert to ñNon-RAIDò, ñremove/delete RAID dataò instead of ñClear Metadataò. 
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.  

Open BIOS menu  
 

2.  Open Intel ® Rapid Storage Technology Settings  
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Open EFI Device 
manager  

 

3.  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 a 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 
physical disks mentioned in the list.  

Select Optane  
 

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

ñnon-Optaneò which means it does not have any cached data. 
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Remove Optane 
volume (Cached 
data) from Optane  

 

5.  Confirm deletion of the Optane structure on disk.  

Confirm deletion  
 

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

Select Optane to 
check status  
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7.  Select the Optane disk and you will notice that the properties are displayed for the Optane 

disk instead of a prompt ñReset to Non Optaneò which confirms that RST metadata has been 

reset for Optane.  

Selected Optane 
with no Optane 

volume shows disk 
attributes instead of 
deletion option  

 

 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 or 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 d as 
spare  

 

4.   

Marking a disk as 

spare  
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Marking a disk as 
available  

 

 

 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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We get ñClear 
Metadataò Option 
for disk with  

 

 

select ñClear 
Metadataò Option to 

clear the RST 
Metadata  

 

 

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

2.  In BIOS, it could also be referred as ñReset Metadataò or convert to ñNon-RAIDò, 
ñremove/delete RAID dataò instead of ñClear Metadataò. This metadata has 

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.  

BIOS main page  
 

2.  Open Intel ® Rapid Storage Technology Settings  

Device manager 
Menu  

 

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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Select RST BIO 
(PreOS) 
management.  

 

 
4.  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 
ñRAIDò volume 

 

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

 

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.  
 
 

6.  Confirm deletion of the RAID data.  

Confirm deletion of 

Metadata  

 

 
7.  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 
now non -RAID  

 

 HSA 16.7 -  OptaneÊ Memory and Storage 
Manage ment UI Functionality Limitations  

 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 I 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 IntelÈ OptaneÊ Memory and Storage Management UI from the following Start menu 

link:  

Start -> All Programs -> IntelÈ OptaneÊ Memory and Storage Management -> Intel® 

OptaneÊ Memory and Storage Management UI.  

2. Under óStatusô or óManageô Click on the volume you want to delete. The user will be presented 

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

 

 

Select disks to be 
included in RAID 

volume including a 
disk  with user data  

 

 

3. Click on óCreate Volumeô. It is disabled as one of the disk has user data 
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ñCreate Volumeò 
button is disabled 
as disk contains 

user data  

 

Note: A disk is considered to have user data if the drive has a valid partition table.  

4. To use the  disk with create volume you need to use the ódiskpartô utility as shown in  

Sub Section 7 Un - initialize disk such that it can be used with the HSA App.  

5. We need to click on the ñrescanò button in ñManageò menu if changes are not reflected after 

cleaning di sk with diskpart.  

 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 IntelÈ OptaneÊ Memory and Storage Management 
UI  

6.  Run the IntelÈ OptaneÊ Memory and Storage Management UI from the following Start menu 

link:  

Start -> All Programs -> In telÈ OptaneÊ Memory and Storage Management -> Intel® 

OptaneÊ Memory and Storage Management UI 

7.  Under óStatusô or óManageô Click on the volume you want to delete. The user will be presented 

with the volume properties on the left.  
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Selected Volume to 
be delete d 

 

 

8.  Click on óDelete volumeô. 

Delete the Volume  
 

9.  Review the warning message, and click óYesô to delete the volume. 

10.  The óStatusô page refreshes and displays the resulting available space in the storage system 

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 IntelÈ OptaneÊ Memory and Storage Management UI from the following Start menu 

link:  

Start -> All Programs -> IntelÈ OptaneÊ Memory and Storage Management -> Intel® 

OptaneÊ Memory and Storage Management UI.  

2.  Under óStatusô or óManageô Click on the volume you want to delete. The user will be presented 

with the volume properties on the left.  

3.  Click on óDelete Volumeô. 

Delete button is 

disabled as disk 
contains user data  

 

Note: A disk is consid ered to have user data if the drive has a valid partition table.  

4.  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 the ñrescanò button in ñManageò menu if changes are not 

reflected after cleaning disk with diskpart.  

5.  Run the IntelÈ OptaneÊ Memory and Storage Management UI from the following Start menu 

link:  

Start -> All Programs -> IntelÈ OptaneÊ Memory and Storage Management -> Intel® 

Opta neÊ Memory and Storage Management UI.  

6.  Under óStatusô or óManageô Click on the volume you want to delete. The user will be presented 

with the volume properties on the left.  
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Again select the 
volume to be 
deleted  

 

 
7.  Click on óDelete Volumeô. 

Delete button 
enabled as it does 
not contain user 
data anymore  
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The volume 
successfully deleted  

 

 Marking a Disk as a Spare  

5.12.3.1  Using the IntelÈ OptaneÊ Memory and Storage Management 
UI  

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 or 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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Marking a disk as 
spare  

 

5.12.3.2  Mark a disk as spare with user data:  

ñMark as spareò 
disabled as disk 
contains user data  

 

 

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 ñrescanò button in ñManageò menu if changes are not reflected 

after cleaning disk with diskpart.  

 Adding a disk to an Array  

5.12.4.1  Using the IntelÈ OptaneÊ Memory and Storage Management 
UI  

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:  

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

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

¶ 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'.  

Select the option to 

add disk to a 
volume.  
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3. Select the disk you want to use to increase the array capacity.  

Add disk to the 
volume  

 

6.  Click 'Add Disk'.  

Disk added to the 
volume  

 

 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.  

Select the add disk 
option for a volume  
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Select the disk to 
be added  

Add disk is disabled 

as the added disk 
cont ains user data  

 

 

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.  

We need to click on the ñrescanò button in ñManageò menu if changes are not reflected 

after cleaning disk with diskpart.  

 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 o, when we try to use 

such an Optane for acceleration we get a prompt restricting us to use that disk.  
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Select Optane with 
user data (valid 
partition table)  

 

 

 ñEnableò button is 
disabled as Optane 
has user data.  

 

 

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 ñrescanò button in ñManageò menu if changes are not reflected 

after cleaning disk with diskpart.  
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 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 
detected as it has 

Optane volume 
from another 
system (OS)  

 

 

For this Optane memory stick you also get a ñClear Metadataò in attribute 
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getting ñClear 
Metadataò  for 
Optane memory  

 

Note:  

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.  In BIOS, it could also be referred as ñReset Metadataò or convert to ñNon-RAIDò, 
ñremove/delete RAID dataò instead of ñClear Metadataò. This metadata has 
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 clearing t he metadata from BIOS are given below:   

8.  Open BIOS Settings. Enter the EFI Device Manager.  

Open BIOS menu  
 

9.  Open Intel ® Rapid Storage Technology Settings  
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Open EFI Device 
manager  

 

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 
physical disks mentioned in the list.  

Select Optane  
 

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

ñnon-Optaneò which means it does not have any cached data. 
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Remove Optane 
volume (Cached 
data ) from Optane  

 

12.  Confirm deletion of the Optane structure on disk.  

Confirm deletion  
 

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

Select Optane to 
check status  
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14.  Select the Optane disk and you will notice that  the properties are displayed for the Optane 

disk instead of a prompt ñReset to Non Optaneò which confirms that RST metadata has been 

reset for Optane.  

Selected Optane 
with no Optane 

volume shows disk 
attributes instead of 
deletion option  

 

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

App.  

We can use the ñdiskpart ò utility inside windows to un-initialize user data in order 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 pressing ñWin+r ò keys on the keyboard, enter diskpart and press ñOKò. 

Open windows 
ñRunò utility 

 

 

b.  Press ñYesò on the User Account Control prompt to run diskpart with elevated 

privileges. This will Open Diskpart Utility  
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Open ñdiskpartò 
utility  

 

 

 

2.  Select disk to clean or uninitialized  

a.  List all 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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Steps to un -
initialize disk such 
that it can be used 

with HSA App  

 

 

d.  Note that the  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)   

 

 

 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.  

 

https://docs.microsoft.com/en-us/previous-versions/windows/it-pro/windows-xp/bb490893(v%3dtechnet.10)
https://docs.microsoft.com/en-us/previous-versions/windows/it-pro/windows-xp/bb490893(v%3dtechnet.10)
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We get ñClear 
Metadataò Option 
for disk with RAID 

Metadata  

 

 

When we click on 
ñClear Metadataò 

Option  

 

 

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.  In BIOS, it could also be referred as ñReset Metadataò or convert to ñNon-RAIDò, 
ñremove/delete RAID dataò instead of ñClear Metadataò. This metadata has 

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.  

BIOS main page  
 

9.  Open Intel ® Rapid Storage Technology Sett ings  

Device manager 
Menu  

 

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.  
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Select RST BIO 
(PreOS) 
management.  

 

 
11.  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 degrad ed/failed 
ñRAIDò volume 

 

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  

 

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.  

Confirm deletion of 

Metadata  

 

 
14.  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 i s 
now non -RAID  

 

 IntelÈ OptaneÊ Memory and Storage Management App 

Reboot  

IntelÈ OptaneÊ Memory and Storage Management UI shall notify User to restart system manually 
when such operation is needed.  

Disable Optane 
Memory  
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HSA App notified 
user to ñrestart 
manuallyò instead 

of giving a button to 
restart and 
therefore not 
allowing restart 
from within the 
app.  
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 Compatibilty Matrix -  OptaneÊ Memory and Storage 
Management UI and RST Driver   

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

Section 5.12:HSA 16.7 -  OptaneÊ Memory and Storage Management UI Functionality Limitations 

These limitations were removed from 17. x HSA UI.  

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

 

OptaneÊ Memory and 
Storage Management UI  

HSA 16.7.x.x  HSA 17. x .x.x  

RST Driver  and MIddleware  
16.7.x.x  

Limited Fun ctionality  Limited Functionality  

RST Driver and MIddleware 

17. x .x.x  

Limited Functionality   No limitations  

 Troubleshooting when using Middleware/Driver and UI 

mismatch (HSA UI 16.7 and 17. x  RST Middleware/Driver)  

This scenario will have limited functional ity as we are  using the 16.7 UI . The behavior in this 

scenario will be similar to using 16.7 HSA UI and 16.7 RST/Middleware. For more information you 

can refer the following section:  

Section 5.12:HSA 16.7 -  OptaneÊ Memory and Storage Management UI Functionality Limitations  

Note: We can remove all limitation by upgrading to the 17. x  HSA UI and 
Drivers/Middleware.  
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 Troubleshooting when using Middleware/D river and UI 

mismatch  (HSA UI 17. x  and 16.7 RST Middleware/Driver)  

Mismatch between 
the RST Middleware 
and HSA UI  

 

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 UI so the operations are enabled in 
UI 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 ñWindows Notificationò . 

For more information please refer the table below :  

Scenario and Error Cod e  Error Handling  

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 5.12.7  

Scenario: Clear Metadata from a disk containing user data  

Error Code:0xA 0010066  

Refer to section 5.12.8  
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Scenario: Restart a system after enabling/disabling Optane Memory 
acceleration  

Error Code:0xA0010064  

Perform a manual restart from 
the Start Menu  

Note: We can remove all limitation by upgrading to the 17. x  HSA UI and 

Drive rs/Middleware.  
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6  System Acceleration with Intel ®  

OptaneÊ Memory  

 Limitations  

 Hardware  limits  

6.1.1.1  Intel Optane Memory HW Limi ts  
1.  Fast disk  (the term ñfast diskò refers to the OptaneÊ memory module or the 
OptaneÊ SSD being used as the cache device )  

 

Attention : the f ollowing terms are  used interchangeably throughout this 
document:  
¶ Fast disk  
¶ OptaneÊ memory module 

¶ OptaneÊ SSD 
¶ OptaneÊ device 

 

 
¶ Only a single HW or SW remapped Intel ®  OptaneÊ memory module 

 

2.  Slow 1  disk  (disk to be accelerated  must be larger capacity than th e fast  disk )  
only in the following configurations and drive interfaces:  
¶ Boot Drive  (System)  (Active boot volume) :  
¶ SATA HDD ï single pass - through 2  

¶ SATA SSD -  single pass - through  
¶ SSHD 3  -  single pass - through  
¶ Intel brand NVME drive 4.  

 
¶ Data Drive  (No active bo ot volume):  
¶ SATA HDD ï single pass - through 2  
¶ SATA SSD -  single pass - through  
¶ SSHD 3  -  single pass - through  
¶ Intel brand NVME drive 4.  

 
3.  OptaneÊ Memory volume 
¶ Only one OptaneÊ Memory volume allowed per boot instance.  If more than 

one volume detected during boot, the second volume detected will be placed 
offline and not accessible to the system . 

 

NOTES:   

Note 1 :  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 OptaneÊ Memory volume allowed per boot instance.  

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 
TGôs fast disk with other SATA/NVME  slow disks (HDD, SSD, SSHD)  
or another TGôs slow disk (NAND main storage). 

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 TGôs NAND disk member as pass 
through device.   

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

5.  Teton Glacierôs Optane Memory Volume cannot be moved (Roaming)  to 
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.  

 Functional  limits   

6.1.2.1  SATA controller mode switching to AHCI mode  

Once the system is setup with Intel ®  OptaneÊ Memory enabled, the user cannot switch the 

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.  All users: If you require switching the PCH SATA controller mode to AHCI for some 
reason, then before switching, disable Intel ®  OptaneÊ Memory prior to switching the 

mode.  You can re -enable Intel ®  OptaneÊ Memory once the controller is switched 
back to the supported Optane mode . 

2.  BIOS vendors: Upgrading BIOS should maintain pre -upgrade BIOS settings 
(specifically, the PCH SATA mode should remain in the óIntel RSTéô mode and not 

switch to AHCI mode)  
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6.1.2.2  Disk Defragmentation and Optimization  for  OptaneÊ Volume  

The óDefragment and Optimizationô feature in Windows will only available for OptaneÊ 
Volume if both  members (fast drive and slow drive) have trim support . 

6.1.2.3  Hybrid Drive (TG) OptaneÊ Roaming Fu n ctionality  Limitation  

For Hybrid drive (TG) family, IntelÈ Rapid Storage Technology (RST) creates OptaneÊ Memory 
Volume by combining QLC NAND and OptaneÊ Memory media on the same single M.2 board. 

The goal of this pairing is t 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/ volume to non - supported platform (AHCI mode) or use 
non - RST storage drivers to access the disk, the volume and data will be lost 
permanently .  

 Minimum Requirements:  

 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 
OptaneÊ memory modules 

M.2 Connector  An M.2 connector is required for the OptaneÊ memory module; 
it can be down on the motherboard or on a PCIe adapter card 
plugged into a PCH remapped PCIe x2 or x4 slot or CPU PEG 
port . 

BIOS  
¶ UEFI-compliant system BIOS based on Intel ®  Kaby Lake 

BIOS reference code version 1.5.0 or later.  

¶ BIOS Intel PCH SATA controller mode set to ñIntelÈ RSTéò 
with remapping enabled on the HSIO lanes connecting the 
IntelÈ OptaneÊ technology NVMe SSD/memory module.  

RST Pre - OS and 
Windows Driver  

Refer to section 3.1.4  for the correct version of Pre -OS and 
Windows RST version.  

 Intel ®  Optane Memory H10 w/ Solid State Storage (T eton 

Glacier )  

Platform  Platform (Chipset & Motherboard) that supports software 
remapping at M.2 connector:  

¶ WHL ï U42  
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¶ CFL-H82 (CPU:CFL -H 8+2, PCH:CNP -H)  
 

M.2 Connector  A single M.2 that support s PCIe 2x2 configuration  and PCIe 

dynamic port reconfiguration from BIOS.  

BIOS /CSME  
¶ Bios versi on 164.5 or newer.  
¶ CSME version 12.0.20.1301 or newer  
¶ PCIe 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 BI OS image.  

Windows RST 
driver  

Intel® RST SW and driver package with support for TG version 
17. 0.0. 10 72  or later must be installed . 

 Operating System  

¶ Microsoft Windows 10  x64 bit Editions  (latest RTM e.g. Redstone X)  
¶ GPT disks only (MBR not supported)  

 ñOptaneÊ Memory Readyò Logo: Intel ®  RST 5MB Metadata 

Requirement  

This notice is for System Manufacturers and System Integrators who will ship ñOptaneÊ Memory 
Readyò systems in the following configurations  (or any system that they wish an end -user to be able 
to enable OptaneÊ Memory): W 

¶ Complete systems with the OS already installed AND 

¶ PCH SATA controller mode set to  (AHCI) OR (Intel RST) OR (Intel RST Premium) 
AND 

¶ The system does not have OptaneÊ Memory enabled 

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 Ê Memory enabled accelerated 
systems.  

 User Pinning of Files/Folders/Applications  

 Overview  

User pinning functionality is available in Intel ®  OptaneÊ Memory UI, Intel®  RSTÊ UI, and 

Windows File Explorer. Pinning utilizes the file cache portion of the Intel ®  OptaneÊ 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 ®  OptaneÊ Memory caching 
solution.  All items pinned by the user are considered to be ñhardò pinned which means they can 
only be removed/unpinned from the file cac he by the user.  The Intel ®  OptaneÊ Memory caching 

policies cannot evict óhard pinnedô 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 Intel® OptaneÊ Memory is accelerating the system 

drive (which is GPT partitioned (no MBR)), and the Intel® OptaneÊ memory 

module is 32GB or larger. This also applies to Teton Glacier Optane Memory 

device. 

o The following objects as on Windows desktop CANNOT be pinned: 

Á Quick Access 

Á This PC 

Á Any diskôs Root directory (e.g. Local Disk (C:)) 

Á Control Panel 

Á Libraries folder 

Á Network objects 

Á Recycle Bin 
 

 Minimum Requirements  

The minimum requirements to support the User Pinning feature are as follows:  

8.  OptaneÊ 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 larger IntelÈ OptaneÊ memory module installed in a PCH HW remapped port 

or in a PEG port supporting Intel® RST CPU attached Storage  
12.  Windows 10 64bit (RS3 or la ter) installed  

13.  Intel® RST 16. 5 PV or later release installed  
14.  System Acceleration with IntelÈ OptaneÊ Memory enabled 

 Pinning using the IntelÈ OptaneÊ Memory and Storage 

Management UI  

Pinning Tab: The following instructions assume that the computer supports IntelÈ OptaneÊ 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 IntelÈ OptaneÊ Memory and Storage Management UI 
4.  In the left  navigation pane, click on the IntelÈ OptaneÊ Memory tab to expand it. 

The page displays information on OptaneÊ Memory status and a graphic of the current OptaneÊ 

Volume configuration.  
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IntelÈ OptaneÊ 
Memory Main Page  

 

 

 

 

Pin Files and  

Folders tab:  Click on the óFilesô tab to launch the óCurrently Pinned Files and Foldersô page 
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Currently Pinned 

Files and Folders 
Page 

 

 

How - to pin files:  

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  

How - to pin  
folders:  

4.  Click [+Folder] button; this launches the óBrowse for 
Folderô 

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 óCurrently Pinned Files and Foldersô window, 

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  
Sub - Tab:  

Click on the óApplicationsô tab to launch the óCurrently Pinned 
Applicationsô page 

Currently Pinned 
Applications Page  

 

 

How - to pin  
applications:  

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 
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  
applications:  

3.  While in the óCurrently Pinned Applicationsô window, use the 
left click button of the mouse to highlight the application you 
wish to unpin  

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

 

 Pinning using the Intel ®  OptaneÊ Memory UI 

Pinning  Tab :  1.  Launch the I ntel ®  OptaneÊ Memory  UI  

2.  Click on the óPinning ô tab in the left navigation pane.  This will 

bring up the óIntel Optane Memory Pinning ô page of the UI  



 

 
 

   

130  Intel Confidential   

 

 

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 OptaneÊ memory module in terms of the 
capacity of files/content that is in the module and any un -used 
space remaining in the module.  

Intel ® OptaneÊ Memory UI Pinning Main Page  
 

 

 

  Files  Sub - Tab:  

 

Click on the óFilesô tab to launch the óCurrently Pinned Files and 

Foldersô 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 

folders:  

1.  Click [+Folder] button; this launches the óBrowse for Folderô 

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.  
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3.  Click [OK]  to pin the folder  

How - to Un pin 

files/ folders:  

1.  While in the óCurrently Pinned Files and Foldersô window, use 

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  

Sub - Tab:  

Click on the óApplicationsô tab to launch the óCurrently Pinned 

Applicationsô page 

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)  click on the file  to highlight it, then click the [Open] button  

to pin it  

How - to Un pin 

applications :  

1.  While in the óCurrently Pinned Applicationsô window, use the left 

click button of the mouse to highlight the application you wish 

to unpin  

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

 

 Pinning using the Intel ®  RST UI  

Pinning  Tab :  1.  Launch the I ntel ®  RST UI  

2.  Click on the I ntel ®  OptaneÊ Memory tab at the top of the 

application.   This will bring up the óIntel Optane Memoryô main 

page of the UI  

The left pane of this page displays information on pinning and 
unpinning of files/folders and applications.  
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Intel ® RST  UI  Pinning Main Page  

  

 

  Files  Display 

Box:  

 

Scroll down to the display box that displays Files (it also displays 

Folders)  

How - to pin files:  1.  Directly underneath the display box locate and c 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  

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   
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How - to pin 

folders:  

4.  Click the +Folder  link ; this launches the óBrowse for Folderô 

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 Filesô display box, use the left click button 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 (multiple files/folders cannot be selected)  

2.  Click the [ Unpin ]  button to unpin the file/folder  

  Applicati ons  

Display Box:  

Scroll down to the óApplicationsô display box  

How - to pin 

applications:  

1.  Directly underneath the display box, locate and c lick the 

+Application  link ; 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)  click on the file  to highlight it, then click the [Open] button  

to pin it  

How - to Un pin 

applications :  

1.  While in the óApplicationsô display box, use the left click button 

of the mouse to hi ghlight the application you wish to unpin  

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

 

 User Pinning using Windows File Explorer application  

Pinning  Files 

(non -

application):  

1.  Launch the Windows File Explorer  

2.  Navigate to the file that you wish to pin t o Intel ®  OptaneÊ memory 

3.  Use the mouse to right click on the file that you wish to pin to Intel ®  

OptaneÊ memory 

4.  In the pop -up menu, left click the óPin to Intel®  OptaneÊ Memoryô 

option to pin the file into the file cache.  The file will be hard 

pinned :  

a)  To p in 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)  In the pop -up menu, left click the óPin to Intel®  OptaneÊ 

Memoryô option to pin the files into the file cache 
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File Types :  

All file types highlighted will be pinned, including applications.  

 

 Pinning Types :  

All files pinned will be hard pinned , except application executables 

which will be soft pinned .  

 

 

File Pinned via Windows File Explorer (Right Click)  
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Multiple Files Pinned via Windows File Explorer (Right Click)  

  

 

Unpinning 

Files:  

1.  Launch Windows File Explorer  

2.  Navigate to t he file that you wish to unpin from Intel ®  OptaneÊ 

memory  

3.  Use the mouse to right click on the file that you wish to unpin  

4.  In the pop -up menu, left click the óUnpin from Intel®  OptaneÊ 

Memoryô option to unpin the file 

File Unpinned via Windows File Explore r (Right Click)  
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Pinning 

Folders :  

1.  Launch Windows File Explorer  

2.  Navigate to the folder that you wish to pin to Intel ®  OptaneÊ 

memory  

3.  Use the mouse to right click on the folder that you wish to pin to 

Intel ®  OptaneÊ memory 

4.  In the pop -up menu, left cli ck the óPin to Intel®  OptaneÊ Memoryô 

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   

File 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)  
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Multi ple Folders Pinned via Windows File Explorer (Right Click)  

  

 

Un pin ning  

folders:  

1.  Launch Windows File Explorer  

2.  Navigate to the folder that you wish to unpin from Intel ®  OptaneÊ 

memory  

3.  Use the mouse to right click on the folder that you wish to unpin to 

I ntel ®  OptaneÊ memory 

4.  In the pop -up menu, left click the óPin to Intel®  OptaneÊ Memoryô 

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  
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Folder Unpinned via Windows File Explorer (Right Click)  

  

 

Pinning 

applications:  

1.  Launch the Windows File Explorer  

2.  Navigate to the application that you wish to pin to Intel ®  OptaneÊ 

memory  

3.  Use the mouse to r ight click on the application executable file that 

you wish to pin to Intel ®  OptaneÊ memory 

4.  In the pop -up menu, left click the óPin to Intel®  OptaneÊ Memoryô 

option to pin the application into the file cache.  The application will 

be soft  pinned :  

a)  To pin 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)  In the pop -up menu, left click the óPin to Intel®  OptaneÊ 

Memoryô option to pin the apps into the file cache 

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)  

  

 

 

Multiple Apps Pinned via Windows File Explorer (Right Click)  

  

a)   

How - to Un pin 

applications :  

1.  Launch Windows File Explorer  

2.  Navigate to the folder that you wish to unpin from Intel ®  OptaneÊ 

memory  

3.  Use the mouse to right click on the folder that you wish to unpin to 

Intel ®  OptaneÊ memory 

4.  In the pop -up menu, left click the óPin to Intel®  OptaneÊ Memoryô 

option to pin the folder  
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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)  

  

 

 

 

 Configur ing Intel ®  OptaneÊ Memory ( Post - Factory 
Build E nvironm ent 1)  

This section documents how to enable System Acceleration with Intel ®  OptaneÊ Memory  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:  : For configuring Intel ®  OptaneÊ Memory in the factory, review the next  chapter . 

WARNING: In all Intel ®  Optane Memory enabling scenarios, all data that is on the fast 

disk pr ior to enabling will be deleted during the OptaneÊ Memory enabling process 

 Enable Optane Ê Volume on a Brand New System   

6.4.1.1  BI OS  

There are  no pre -OS configuration tools for  OptaneÊ available to  the end -user . 
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6.4.1.2  OS r untime  

This section instructs how to enable the  System Acceleration with OptaneÊ memory  
after the installation of the OS .  Users who want to have a completely automated 

Intel ®  OptaneÊ Memory configuration 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 ®  OptaneÊ Memory and Storage Management UI/Installer 
(All User Levels)  

This configuration method can be used by experienced and inexperien ced users.  

Users who want to have a completely automated Intel ®  OptaneÊ 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 ®  OptaneÊ Memory. 

System p rep:  Boot Drive Acceleration  (requires 2 drives) :  

¶ Ensure that you have installed:  

A.  A SATA HDD/SSD/SSHD (the slow media to 

install OS)  

B.  An Intel ®  OptaneÊ NVMe SSD or memory module 

(fast media t o be the cache) in a PCH remapable 

port or a CPU PEG port  

 Data Drive Acceleration (requires 3 drives) :  

¶ Ensure that you have installed:  

A.  A drive 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. A PCIe Intel ®  OptaneÊ NVMe SSD or memory 

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.  Set the 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 PCIe 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  

OptaneÊ module: 
1.  Complete the OS installation and boot to the Windows 

desktop . 

2.  Launch Windows Device Manager  

3.  Expand óDisk drivesô and confirm that all drives are 

detected  

A.  Intel ®  OptaneÊ model disk (fast media) 

B.  HDD/SSD (slow media)  

C. If accelerating a data dr ive, then there should be 

a 3 rd  drive for the OS  

4.  Exit Device Manager  

OptaneÊ volume 

creation:  
The following steps in this process will automatically 

accomplish all or some of the following  tasks  depending on 

the state of your system:  

¶ Ins tall the required  SW needed for Optane Ê Memory 

¶ Select the proper mode for the PCH SATA controller  

¶ Enable remapping required for  the OptaneÊ PCIe 

NVMe device to be detected by Intel ®  RST 

¶ Installs the Intel ®  OptaneÊ Memory UI 

¶ And  finally, with user input, enable s System 

Acceleration with Intel ®  Optane Ê 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 OptaneÊ Memory and Storage 

Management UI , for all Intel ®  Optane Memory 

enabling scenarios, all data that is on the fast disk 

prior to enabling should  be deleted before  the 

OptaneÊ Memory enabling process otherwise 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.  Obtain the Intel ®  OptaneÊ Memory Storage Management  

from Windows store or follow the steps given in Section  

6.4  

2.  To complete the OptaneÊ enabling process (to combine 

the OptaneÊ memory device and the OS system drive 

into a single accelerated OptaneÊ volume), go to the 

óIntel®  OptaneÊ Memoryô page,  

A.  Select an Optane drive from the ñCompatible 

driveò drop down box (if only a single Optane 

module is present in 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 

labeled ñSYSTEMò 

2.  For data drive acceleration select any disk 

not l abeled ñSYSTEMò 

C. Click the [Enable  Intel ®  OptaneÊ Memory ] 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), a n 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 is 

OptaneÊ Memory 

accelerated :  

From Windows desktop, launch the Windows Device Manager  

1.  Go to óDisk Drivesô and click to expand 

¶ You should see a single drive labeled ñIntel 

Optane+slow mediaò (e.g. ñIntel 

Optane+1.0TBHDDò) 

¶ If you are accelerating a data drive then you will 

see the OS dr ive listed as well  

2.  Go to Disk Manager  

¶ The Intel ®  OptaneÊ memory 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 ®  OptaneÊ Memory 

and Storage Management UI and see the óIntel®  OptaneÊ 

Memoryô page. 

These three items confirm that the Intel ®  OptaneÊ NVMe 

SSD/memory module and the large capacity HDD/SSD 
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have been combined to form the accelerated Intel ®  

OptaneÊ volume. 

6.4.1.2.2  Intel ®  OptaneÊ Memory UI/Installer (All User Levels)  

This conf iguration method can be used by experienced and inexperienced users.  

Users who want to have a completely automated Intel ®  OptaneÊ 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 ®  OptaneÊ Memory . 

System p rep:  Boot Drive Acceleration  (requires 2 drives) :  

¶ Ensure that you have installed:  

A.  A SATA  HDD/SSD /SSHD  (the slow media to 

install OS )  

B.  An Intel ®  OptaneÊ NVMe SSD  or memory module 

(fast media to be the cache)  in a PCH remapable 

port  or a CPU PEG port  

 Data Drive Acceleration (requires 3 drives) :  

¶ Ensure that you have installed:  

A.  A drive 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. A PCIe Intel ®  OptaneÊ NVMe SSD or memory 

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.  Set the 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 PCIe port where the fast media drive is 

located  

4.  Set the port to remapped enabled (controlled by RST)  



 

 

 

 

                                                     Intel Confidential  145  

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 

OptaneÊ module:  
1.  Complete the OS installation and boot to the Windows 

desktop  

2.  Launch Windows Device Manager  

3.  Expand óDisk drivesô and confirm that all  drives are 

detected  

A.  Intel ®  OptaneÊ m odel disk (f ast media)  

B.  HDD/SSD (slow media)  

C. If accelerating a data drive, then there should be 

a 3 rd  drive for the OS  

4.  Exit Device Manager   

OptaneÊ volume 

creation:  
The following steps in this process will automatically 

accomplish all or some of the following  tasks  depending on 

the state of your system:  

¶ Ins tall the required SW needed for Optane Ê Memory  

¶ Select the proper mode for the PCH SATA controller  

¶ Enable remapping required for  the OptaneÊ PCIe 

NVMe device  to be detected by Intel ®  RST 

¶ Installs the Intel ®  OptaneÊ Memory UI  

¶ And  finally, with user input, enable s System 

Acceleration with Intel ®  Optane Ê 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 that is on the fast disk prior to 

enabling will be deleted during the OptaneÊ 

Memory enabling process  

1.  Obtain the Intel ®  OptaneÊ Memory SW/driver installation 

package  and run the executable 

(SetupOptaneMemory.exe )  

2.  Install the defaults  

3.  When this part of the installation process completes the 

installer will prompt you to óRestartô, click [Finish] to 

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  

4.  There will be a few seconds delay; the installation process 

continues and completes driver installation  

5.  A p op-up (ñYouôre Almost There éò) will prompt you to 

continue to enable OptaneÊ; click [Next ] then [Yes] and 

the Intel ®  OptaneÊ UI will launch  

6.  To complete the OptaneÊ enabling process ( to combine 

the OptaneÊ memory device and the OS system drive 

into a single accelerated OptaneÊ volume), go to  the 

óSetupô page,  

A.  Select an Optane drive from the ñCompatible 

driveò drop down box (if only a single Optane 

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 

labeled ñSYSTEMò 

2.  For data drive acceleration select any disk 

not labeled ñSYSTEMò 

C. Click the [Enable] button  

D.  Click the ñErase all data on the IntelÈ OptaneÊ 

memory moduleò box to place a check in the box 

E. Click [Continue]  

7.  Once any necessary file migration completes, click the 

[ Restart ] button to reboot  

8.  Reboot to Windows to complete  the configuration 

process . 

9.  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  

 

Verify the s ystem is 

OptaneÊ Memory 

accelerated :  

From Windows desktop, launch the Windows Device Manager  

1.  Go to óDisk Drivesô and click to expand 

¶ You should see a single drive labeled ñIntel 

Optane+slow mediaò (e.g. ñIntel 

Optane+1.0TBHDDò) 

¶ If you are accelerating a data drive then yo u will 

see the OS drive listed as well  
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2.  Go to Disk Manager  

¶ The Intel ®  OptaneÊ memory 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 ®  OptaneÊ Memory 

UI  and see the óStatus ô page.  

These three items confirm that the Intel ®  OptaneÊ NVMe 

SSD/memory module and the large capacity HDD/SSD 

have been combined to form the accelerated Intel ®  

OptaneÊ volume. 

6.4.1.2.3  Intel ®  RST UI/Installer (Experienced Users)  

This section instructs how to enable  the System Acceleration with OptaneÊ technology 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 ®  OptaneÊ memory module or Intel ®  OptaneÊ 
NVMe SSD  in the proper remap able M.2 connec tor or 

PCIe 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 HII UI  

b)  At the top of the UI page confirm that the Intel 

RST UEFI Driver version i 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 

ñIntel RST Premiuméò (AHCI mode is not 

supported)  

b)  Enable remapping so that Intel ®  RST can control  

the Intel ®  OptaneÊ memory  module  or Intel ®  
OptaneÊ 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 in the 
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 

OptaneÊ module:  
1.  Complete the OS installation and boot to the Windows 

desktop  

2.  Launch Windows *  Device Manager  

3.  Expand óDisk drivesô and confirm that all  drives are 

detected  

A.  Intel ®  OptaneÊ model disk (fast media) 

B.  HDD/SSD (slow me dia)  

C. If accelerating a data drive, then there should be a 

3 rd  drive for the OS  

D.  Exit Device Manager  

OptaneÊ volume 

creation:  
WARNING: In all Intel ®  Optane Memory enabling 

scenarios, all data that is on the fast disk prior to 

enabling will be deleted during  the OptaneÊ 

Memory enabling process  

1.  Obtain the 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 

UI application.  

4.  The applicati on will open to the óStatusô page 

5.  Click the óIntel ®  OptaneÊ Memoryô tab 

6.  Click the ñEnable ò link to start the enabling process. 

7.  A pop -up will prompt you to select :  

A.  From drop down, select the NVMe fast media 

OptaneÊ device  

B.  From drop down, select the SATA dis k to be 

accelerated (for OS drive acceleration, select the 

drive labeled óSYSTEMò; for data drive acceleration 

select a drive not labeled ñSYSTEMò) 

8.  Click OK to start the enable process  

9.  Depending on the size of your OptaneÊ module, the 

following may be seen :  

A.  Progress indicator : Let progress indicator  

complete to 100%  

B.  Text: Finalizing operationé 

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 

OptaneÊ Memory 

accelerated :  

From Windows desktop, launch the Windows Device Manager  

1.  Go to óDisk Drivesô and click to expand 

¶ You should see a single drive labeled ñIntel 

Optane+slow mediaò (e.g. ñIntel 

Optane+1.0TBHDDò) 

¶ 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 ®  OptaneÊ module should not be listed. 

3.  Another method is to launch the Intel ®  RST UI or Intel ®  

OptaneÊ UI, depending on your install, and see the 

Status page.  

These three items con firm that the Intel ®  OptaneÊ NVMe 

SSD/memory module and the large capacity HDD/SSD 

have been combined to form the accelerated Intel ®  

OptaneÊ volume. 

6.4.1.2.4  Intel RST UI/Installer for Teton Glacier (Experienced Users)  

System p rep:  o 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.  
o 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.  Locate the menu to configure the SATA PCH Controller.  

2.  Set the SATA Mode to 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 menu to configure Teton Glacier Mode  and set the 

value to ñDynamic Configuration for Teton Glacier Enable ò. 
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Check point : Make sure TGôs devices are visible in Intel RST UEFI 

User Interface.  

 

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 TGôs NAND storage area: 

1. Start Windows installation proce ss from USB thumb drive and 

follow the instructions of Windows installer.  

2. At the screen ñWhere do you want to install Windows?ò, press F6 
or select ñLoad Driverò. 

 
3. Browse to the directory where the RST F6 drivers are. When 

prompted, Select ñIntelÈ Chipset SATA/PCIe RST Premium 

Controllerò. Then Select ñNextò to install the RST driver. 
































































































































































































































































































































































































































































