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Red Hat Enterprise Linux 7.6
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GiB Gibibyte
1GIB = 1024MiB

GB 7|7tHto|E
1GB = 1000MB

iMC Integrated Memory Controller
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PM, PMEM

Persistent Memory

MM(Memory Mode)

RDIMM EE-= LRDIMM H| @5 DCPMMO]| Cist ZHA| 7k &l LI L},

MiB

Mibibyte

1MiB = 1024KB = 1048576H}0| E

MB

Megabyte
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TiB Tebibyte
1TiB = 1024GiB
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DCPMM &4t DCPMM &% LR/RDIMM &% [ & /%] HZ2 RE XY o |HZE REQ|
=2 DDR:DCPMM H| &

671 128GB 32GB RDIMM: &£ 1-6 Y 14
DCPMM: & 7-12

674 128GB 64GB RDIMM: 2 1-6 ofL| 2 N/AGSHE 213)
DCPMM: & 7-12

674 128GB 128GB RDIMM: 2 1-6 oLl 2 N/AGBHE 21S)
DCPMM: & 7412

671 256GB 32GB RDIMM: &£ 1-6 Y 1:8
DCPMM: & 7-12

67} 256GB 64GB RDIMM: &% 1-6 Y 114
DCPMM: & 7-12

674 256GB 128GB RDIMM: 2 1-6 oLl 2 N/AGSHE 213)
DCPMM: & 7412

674 512GB 32GB RDIMM: &£ 1-6 otL| 2 N/ACSHE 213)
DCPMM: & 7-12

67} 512GB 64GB RDIMM: &% 1-6 Y 1:8




DCPMM E#HE DCPMM &% LR/RDIMM &% [ &% /%] HZ2 RE XY o |H2=E REQ|
=2 DDR:DCPMM H| &

DCPMM: && 7412

67H 512GB 128GB RDIMM: &% 1-6 114
DCPMM: & 7-12

474 512GB 32GB RDIMM: &£ 1-6 N/A(SH 2)
DCPMM: &£ 7, 8,
10, 11

47 512GB 64GB RDIMM: & 1-6 N/ASHE 218)
DCPMM: &£ 7, 8,
10, 11

47 256GB 32GB RDIMM: & 1-6 N/ASHE 218)
DCPMM: &£ 7, 8,
10, 11

47 256GB 64GB RDIMM: & 1-6 N/ASHE 218)
DCPMM: &£ 7, 8,
10, 11

i 128GB 32GB RDIMM: & 1-6 N/ASHE 218)
DCPMM: && 7
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DCPMM: & 7
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5| 40| OfL| 22 TASIA| Zotof $LITH DCPMM T4 E7HCHS A2 ChAEhLC

DCPMM+2 RDIMM, LRDIMM ! 3DS LRDIMM2} 274 23 E 4= A& LICE

xHe, iMC, 27 EE= H A 22U L0 A DDR4 DIMM R & (RDIMM, LRDIMM, 3DS LRDIMM) 282 X| J & X| Q&L T},
474 X 8712 DDR4 DIMME X2 LHOI M =&t5H] AFE S o= AS LT

DCPMM %5 BE(Y CIO|ME BE H22| RE) =82 X5 X| $&Lch

SR

o K22 ECH 1702 DCPMM

o X{Lof StLtO| DIMMEE AR AL At SiE K E ol A M| £ X (EM £F)O 2 0| F8|{of BHL|CE,
« DCPMM % DDR4 DIMMO| S Lt XL of] ZHAt=l 420 = 4 DCPMME F Bl 2 (Hd2M £2)0| dZetL|Ct

O 71 2 A —
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BIOS

QIEl pcPMMO| Cliet BIOS ++/d 27

DIMM &M
(= Ry |
A AE OIHIE 2| F0f BIOS7t AAMSH M X| =l 2-E DCPMMO| BIOS Intel Persistent Memory B0l EA|E L|Ct,

Memory Settings > Persistent Memory > Intel Persistent Memory > Persistent Memory DIMM Configuration.

J System BIOS

System BIOS Settings « .. « Memory Settings « Persistent Memory DIMM Configuration
Cryptographic Erase @ Disabled O Enabled
Dimm in Slot A7
Dimm in Slot A8
Dimm in Slot A10

Dimm in Slot A11

Dimm in Slot B7
Dimm in Slot B8
Dimm in Slot B10
Dimm in Slot B11

Dimm in Slot C7

0 View Intel Persistent Memory details.

1% 2. Persistent Memory(X| 54 M 22]) 3tH
@ | =E:DCPMMZ DIMM2 2 EA|EL|Ct.

AX|E Z DCPMMO]| Lligt &=0| StLEA 1ot ZF DCPMMO]| et 7] B S &Ef 27t S 3t 20| EA|E LT}

- o



‘ System BIOS

System BIOS Settings « .. « Memory Settings « DIMM Info

View settings or select an action below. =

Persistent Memory DIMM Location AT

Persistent Memory DIMM Capacity 502.5GB

Persistent Memory DIMM Speed [MHz] 2666

Persistent Memory DIMM Firmware version 01.02.00.5298

Persistent Memory DIMM Serial number 0x00001D4B

Controller revision ID B0 (0x0020)

Remaining Rated Write Endurance[%] 100

Lock state Disabled

Overwrite DIMM status Not started

Sanitize NVDIMM ® O Enabled

Cryptographic Erase (if encryption is enabled) and Sanitize persistent memory.
WARNING: All User Data, Configuration Data, and ... (Press <F1> for more help)

a8 3. 22 gL
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- E. §|0|E{= MB/GB/TBZ ¥|0|20| X|X &l Z 20| £ A MiB/GiB/TiB TH 2 EAI |:r 7r 2 2Hs|E= %[ 2%
o 8FGiB)YLICE E, YAH O] A U mYU A| AR = CHE QWS =7 2o

O S2|7|0] 4 CIO[HE R E +79

25 4y

BIOSO|M =5

o o
BIOSO|AM S EE ‘4’95121 ™, Memory Settings > Persistent Memory > Intel Persistent Memory > Region Configuration > Create
Goal ConfigZ O| S 2tL|LCt,

Al A-I'Q;H_l [:l-

HJ|HJ
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System BIOS

System BIOS Settings -« .. - Memory Settings + Create Goal Config

Persistent [%]: @ [No Change 00 O 100
Memory Mode [%]: No Change
Persistent memory type: @ App Direct Interleaved O App Direct Not Interleave

“ Create goal configuration of DIMM regions.

Edge R740

vice Tag:

a4. 58 74
BIOS M0 et S &7t MAH | T DCPMMOE | = gheo| A &l L|Ct,

Persistent [%]:

« NoChange - X SEO| HZ ArE0| M EE|X| ¥ELICEH
« 100 - MESSE DCPMMOf A 100% YT 22| S HEE MMT .
« Q- MEiSE DCPMMOIM 0% B+ HEZ 2|2l SHE Mgt Ct o Y2 2 E DCPVMME M 22| ZEZ FdgtL(Ct

Persistent memory type:

+  App-direct Interleaved - 7 HE7}F AZ10| A DCPMMO|| QIE{ 2| E L| T} DCPMMO| 2 & KA 0| A 22U 171 2] PMEM C|H}O|
22 BA|ELLL

«  App-direct Not Interleaved - Y7 2 E7} DCPMMO]| 7HE X o 2 M2 EIL|CH Z DCPMMO| 2 M A o A 7H& PMEM C|HIO| A2
HA|E LT

2HI} LMD BOSE 23
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Create Goal Config Z2 M| A 0| M= 2 S0 Cf
M AN AT = JAELICE

=2 T M-

A8 X4H = 23t 20| BIOS2| Region Configuration & 0f

Memory Settings > Persistent Memory > Intel Persistent Memory > Region Configuration



[

System BIOS

System BIOS Settings « Memory Settings « Region Configuration
Current configuration

Persistent Memory Region 1 Information

Persistent Memory Region 2 Information

Persistent Memory Region 3 Information

Persistent Memory Region 4 Information

Create goal config

“ View region details.

verEdge R940

A 280 2X|E DcPMME otLtel S H 22| SHO| LEEE LIL.

BIOSOIM zt A7t Hj 22| B 3 E SEI0 HM 2 = ASLILLE ST
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System BIOS

System BIOS Settings - .. « Memory Settings « Region Info

View settings.
Region ID: 0x0001
Socket ID: 0x0000
Persistent memory type: App Direct
Capacity: 1.9TiB

BIOSO M =82S 49T

L Ct.
BIOSOM S8#E dd
Goal ConfigZ 0| S &L Ct.

BIOS &40f U2t = &7t W-E 5|1 DCPMMOL &= &
Operation Target:

e Platform - A|AHIO| B E DIMMO| S EE A

SgHohAE).
Persistent [%]:

« NoChange - &1 Xl SEOf| HE Areto] HE&|X| &&LCh
« 100 - MESSE DCPMMOf A 100% Y+ HIZ 22| SES ML Ct.
o 0-MEIS DCPMMOIA 0% E+ 22| SEE M ggtL|ct o] &

‘J5t2{ ™M, Memory Settings > Persistent Memory > Intel Persistent Memory > Region Configuration > Create

P o] 2 gL

A2 ZEDCPMME M 22| ZEZ F4TtL L




DCPMM O|HIE H 71

MR M HEHQY BE= POST S0l DCPMM &t O[HIEZF ZX| &M A|ARIO| MB SEL(System Event Log) * LCL(Life-Cycle Log) ol

OHIES 7|ZRfL|Ct £& Al0] O|HIET ZX|Z|H POST SOI| A|~HO0| SEHE[M AFXAIILF1 7| 52 R E Z2MAE AHlS Y
B OF &L C.
® | =E: NVDIMM2 0] 2{ 8t H|A| X|0f| X}5= AFEL|Ct. NVDIMMO|2H= 80{= DCPMME E&st0] CiYst ¥o| A M 22| &
YHtH o 2 o|0|5tH, NVDIMM-N 258 LIEtH = A2 ot Lt
FH:
- HEIY Al OHIE
S A OHE

2 3| E}OI A| O|HIE

+  MEMOOO1 : <location> ¥ X|0f| = = 2| C[HO| A0 HEHIE B 22| {7t ZA[ 2| AL T
HE Y M22| +d 248 CHA| XL CH X7 X SE[H 7= X Yol 22|t Al2.

« MEMO701: =78 7ttt M| 22| 2F H|E0]| <location>0fl CHaH Z=0tHE| & LI Ct,
HE Y o22) +d 248 CHA| X2 L CH X7 ASEH X 20| 225t Al2.

« MEM9022 : Q& SIX| %2 O|HIE T} clocation> & & 2| NVDIMM(Non-Volatile Dual In-line memory module) C|HFO| A O A ZX| Z| A
=i=|=g
HE EHY: EM7E ASET MEH A SS M0 225t Al L.

« MEMB9040 : 2|&3st O]l E 7} <location> &R 2| NVDIMM(Non-Volatile Dual In-line memory module) E|HFO| A0 A ZEX| & Qi & L T,
HZE A - NVDIMM(Non-Volatile Dual In-line Memory Module) C|HFO|A S M| AHStD CHA| AX|ShL|Ct 2/ 7F A& 2 H ME|A F
S YA 0 22Tt A2, NVDIMM |7 S R A K| BHH 0] CHSE XM SH L2 K| & AFO|EQ| A|AH ARK O 7 H 2 EERSHUA
Q.

. MEM9061: Y& -8 O|HI E T} <location> & 2| NVDIMM(Non-Volatile Dual In-line memory module) C|HFO| A0 A ZHK| E| A& L
C}. NVDIMMO|] HAX o2 RHE g1 Qi LTt
HE &Y. O =X|7F ERIHX| &Lt

«  MEMB9073 : HA|X| 0| A Al 21 NVDIMMOY| CiSH EHRO{E 0| EY = i&LICt.
HE ZH: A CHA| A|EBIMA| Q. 2H| 7} XL 5[ H NVDIMM-NS A8t AHLE MH|A ZS M0 228 A| . FESH A|AE
= X4 BOSZ Y2 0|ESH= 40| E&LICH

« MEM9072 : A| A T 22| 29| <location> ?{X|0f| A H 22| C|HIO|A2| HI L& B0 =T 4= gle &
A& Lt
A% = 022 C|Hto|AE CHA| AX|L|CH 2/ 7F XS 2| H AH[A
M X| 2 AO|EOM XSSt ME dEME BRSHUAIR.

2E Al OHIE

. UEFIO337: 22| && <%% HZ>0 A= NVDIMML| B0l E YO0l Eg 4= i&L
HE TA A A" s 23 Melg HZ iAot 30% SO 7|CHEl & M S ChA| Zstn M Mg A
Al A EBHM A2, E?HIWXHEIE' NVDIMME WAL CH Kb BH L2 X[ AFO|EO|M HE2| A/XAt RS &
=3

« UEFI0338: M| 22| %E <& =250 Q= NvDIMME| Yo7t MEX o= Y 0| EL|}ELICE
HE XA - Bl of
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UEFI0345 : =& SO YT B U B 70 ZokE H|Z| 2 DIMME| K| 27| 20| d3H oz Jr | ASLICH
s

Y T
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oo
HA O

UEFI0347 : £ & <& & H=>0|A NVDIMM £7|3} S0t 5tLt 0| Ao| @ J 7t 2/dgh 7| I 20 K 22| E X7|ztet 4= &L Ch
HE EAH - NVDIMME =522 I1|7i P CRAl AR 2L CH X7 XS MH| A S5 A0 22[5H A2, NVDIMM H|A
SO A K] B0 CHEE XEM| S LHE-2 X[ R AFO|EO|M M| SSt= ME X R MH[A Ij 7 HE BRSHUAL.

UEFIQ348: & <&& tﬂs*a of AX|E NvDIMME| TH HA LY 240 1% E Ot 2 AL Z& L Tt

HE A A MRS 10 NVDIMME FA| AL CH o] H24 Ldofl Chet XEM S LI 2 X[ AFO|EO M M3 ste A|
E 42X 8 MH[A& DH%%; xS L.

UEFI0349 : 04 3] S8 2| NVDIMM SKU = AEE 7 H’S 0| AX|=|0f U7| T{E0| NVDIMME & 7|3}8t 4= Qi &L L

HE 2 MH MRS 110 NVDIMME I | +04 = NVDIMM SKU = #AEZ28| J§&0| U3t K| OISt | T} NVDIMM
SKU EE= HEE2 -0 cist AtMSH LHE2 X ArOI E0|M MBSt X1|“ MK Y AMHA O FHES HTSIAAL.
UEFI0350 : 22| &% «<&% H=5>2| NVDIMM2 O| ™ 0| T+ =l PM(Persistent Memory) 2| 0| A W A| | ALt ®|AH & L|C}.
HE S - M PM(Persistent Memory) 2|12 M4 3LICEH PV 2| S g5k 20| CHS XbAsH LI 2 X9 AIO|EA XS
Sl= E2E HX| U MH|A I FES RSN,

UEFI0351; &3 <42l H S50 NVDIMM K| IE[X| = (A Aoz MX|EL|CH B0 2F
O MRC 27 ZE «Z0| 27 A E>. PM(Persistent Memory) 2| X0l = HIO|E = WM ASHK| 2
HE HY  PMm 2| M S W= SO CHE REMTH LHE2 X[ AFO|EO|M XN BstE ESE HX

0

UEFIO352: 22| £& «&& HES0N NVDII\/IMQI PM(Persistent Memory) 2| ™ 4 & AT
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iDRAC GUI

DCPMM &0 HH
DCPMM FW H{ O] A| AR > QIHIE 2| > EHeJof QIMIED| BHOf| EA|E! L|C}

DDR4 DIMM A7
DDR4 DIMM A8

DDR4 DIMM B12

8! 7.DCPMM EYof HH

DCPMM GIE${| 0 AFE{

o 22 SEfOf CHEE AHMIDH S EE =oIs2H AR =0 H2E| FIE HESIYAR.

DCPMM SHE2{0f HEf7F A AH > QIHIER| > SLEH 0] QIHIER| [0 EA|E LIC.

01.02.00.5365

01.02.00.5365

01.02.00.5365

iDRAC Q& DCPMM Zt2|

21



= DIMM A7

BankLabel: A
CacheSize: 0 MB
CurrentOperatingSpeed: 2666 MHz
DeviceDescription: DIMM A7
DeviceType: Memory
FQDD: DIMM.Socket. A7
InstancelD: DIMM.Socket A7
LastSystemInventoryTime: 2019-04-03T19:51:17
LastUpdateTime: 2019-03-28T20:45:29
ManufactureDate: Mon Aug 20 07:00:00 2018 UTC
Manufacturer: Intel
MemoryTechnology: Intel persistent
MemoryType: DDR-4
Model: DDR4 DIMM
NonVolatileSize: 129024 MB
PartNumber: NMATXBD128GQS
PrimaryStatus: Ok
Rank: Single Rank
RemainingRatedWriteEndurance: 100 %
SerialNumber: 00000298
Size: 131072 MB
Speed: 2666 MHz
SystemEraseCapability: Supported
VolatileSize: 0 MB
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©. iDRAC Settings
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—

Note: The information on this page is pulled directly from the BIOS settings and is available in English only
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Intel Persistent Memory > Region Configuration > Create Goal ConfigZ O|-& &} L|C}.
v Intel Persistent Memory

Current Value Pending Value

> Persistent Memory DIMM Configuration

v Region Configuration
> Persistent Memory Region 1 Information
> Persistent Memory Region 2 Information

v Create goal config

Current Value Pending Value
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Individual Memory Details

Status  Connector Name

DIMM SLOT A1
DIMM SLOT A2
DIMM SLOT A3
DIMM SLOT A4
DIMM SLOT A5
DIMM SLOT A6
DIMM SLOT A7
DIMM SLOT A8
\ DIMM SLOT A9
DIMM SLOT A10
DIMM SLOT AT1

Memory Technology
DRAM

DRAM

DRAM

DRAM

DRAM

DRAM

Intel persistent memory
Intel persistent memory
Unknown

Intel persistent memory

Intel persistent memory

J- N HE HZE N HE
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iDRAC QI &l DCPMM Zt2|

Type
DDR-4
DDR-4
DDR-4
DDR-4
DDR-4
DDR-4
DDR-4
DDR4
Information Not Available
DDR-4

DDR4

3268

3268

3268

3268

3268

3268

51268

51268

068

51268

51268

Remaining Rated Wite Endurance

100%

100%

100%

100%

State

Presence Detected

Presence Detected

Presence Detected

Presence Detected

Presence Detected

Presence Detected

Presence Detected

Presence Detected

Absent

Presence Detected

Presence Detected

Rank

Dual Rank
Dual Rank
Dual Rank
Dual Rank
Dual Rank
Dual Rank
Single Rank
Single Rank
Information Not Available
Single Rank

Single Rank

Speed

2666 MHz
2666 MHz
2666 MHz
2666 MHz
2666 MHz
2666 MHz
2666 MHz
2666 MHz
OMHz

2666 MHz

2666 MHz
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‘ System BIOS
System BIOS Settings « Memory Settings « Intel Persistent Memory

Raw capacity:

App Direct capacity:
Memory capacity:
Unconfigured capacity:

Persistent Memory Passphrase

Persistent Memory DIMM Configuration

Region Configuration

ga The Persistent Memory Passphrase unlocks secured Persistent Memory DIMMs. All
Persistent Memory DIMMs are affected if the passphrase is ... (Press <F1> for more help)

39TiB
39TiB

Persistent Memory Passphrase

Create New Password.

Cancel OK

System BIOS

System BIOS Settings « Memory Settings « Intel Persistent Memory

Raw capacity:
App Direct capacity:
Memory capacity:
Unconfigured capacity:

Persistent Memory Passphrase

Persistent Memory DIMM Configuration

Region Configuration

= 1he Persistent Memory Passphrase unlocks secured Persistent Memory DIMMs. All
Persistent Memory DIMMs are affected if the passphrase is ... (Press <F1> for more help)

39TiB
39TiB

Warning

! Changing Password

Password will be cleared.
Continue?
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System BIOS Settings « Memory Settings « Persistent Memory

Per5|5tent Memory AReasashosancaessanansacasnsabassesianasastanasessraessssensasashnsasesnastas o Off @. Non-Volatile DlMM
Sanltlze All NVD|MM5 R — sesseas ® Disab|ed O Enab|ed

Intel Persistent Memory

System BIOS

System BIOS Settings « .. - Memory Settings « Persistent Memory DIMM Configuration
Dimm in Slot A9

Dimm in Slot A7
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AR M2 OS2 R 0|5 of of WA AT =~ AL L|CH System BIOS Settings > Memory Settings > Persistent Memory

rlo

System BIOS Settings « Memory Settings « Persistent Memory

Persistent Memory O Off @ Non-Volatile DIMM

Sanitize All NVDIMMS e @ Disabled O Enabled

Intel Persistent Memory
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Windows
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., Device Manager
File Action View Help

e @ HEE B

v & Administrator48

> B3 Computer

> wa Disk drives

> [ Display adapters

> &2 DVD/CD-ROM drives

> { Human Interface Devices

> *m IDE ATA/ATAPI controllers

> £ Keyboards

v Wl Memory devices
W 008906320000 INVDIMM device
W 008906320000 INVDIMM device
Wi 008906320000 INVDIMM device
W 008906320000 INVDIMM device

> (@ Mice and other pointing devices

> [ Monitors

> [ Network adapters

> @ Portable Devices

> & Ports (COM &LPT)

> [ Print queues

> [ Processors

> B9 Security devices

> B Software devices

> Su Storage controllers

> @ System devices

> § Universal Serial Bus controllers
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™% Device Manager
File Action View Help
e @ dm B
v & Administrator48
> & Computer

>

> wa Disk drives

> [ Display adapters

> & DVD/CD-ROM drives

> (@ Human Interface Devices

> =@ IDE ATA/ATAPI controllers

> =2 Keyboards

v Wil Memory devices
W 008906320000 INVDIMM device
W 008906320000 INVDIMM device
W 008906320000 INVDIMM device
W 008906320000 INVDIMM device

@ Mice and other pointing devices

[ Monitors

7 Network adapters

Z Persistent memory disks

Z Persistent memory disk

<E Persistent memory disk

<E Persistent memory disk

<Z Persistent memory disk

Portable Devices

§ Ports (COM & LPT)

1 Print queues

] Processors

B9 Security devices

B Software devices

S Storage controllers

> @ System devices

> @ Universal Serial Bus controllers
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¢ Get-PmemDisk
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- X3 3T HEe C23E X1|713.=. I-I Ct. Ol = Get-Pmempisk2| EH S ALY = ASLICH
HYLHO0|A0] 20| =& A MBSt SCM AB4 S X 7%5510f =2| C|HIO| A8 M AR LT}
- ForceE AMESIY MFoE ‘RAE r%xr ghelo| 2 agtuct.

¢ Get-PmemUnusedRegion

- =2| LHO|AE Z2H| M Y3t O A8 E & AU +5 PMEM 2| S BHatetL|Ct.
- et = Aol = AHE EIX] B 2Tl 7|0l5ts =2|H ClBtojAo] gt 2| 1D, F 37| X FF0| ULt

e Initialize-PmemPhysicalDevice

- o0l 2E2|X] GO 0= 2210, M 0|5 MRl E5S 2 O3 HE Argd S St =F sCM 283 X5 LCH
- Force® AMESI0] M FoIF = A= AHEAL =olo] sttt
- Olcmdiet= "8 sit{" S HHLS 22 A XASLICEH SSH AE0 = AT =X HSH T

PMEM =2| X £| 23 L+E 5 &l =+l

ChE 282 2E PMEM 225 C|HIO| A S LIEoL D e SEHE 2 Qlots ZE A8 B S LIEsts 38 A8 S EAIELILEL =
2|" ?IX|= OtH 2 E2| DIMM || X[ £ MS &Lt



PS C:\Users\Administrator> Get-PmemPh

Deviceld DeviceType HealthStatus OperationalStatus Physicallocation FirmwareRevision Pe stent memory ze Volatile memory
ize

008906320000 INVDIMM
008906320000 INVDIMM
008906320000 INVDIMM
008906320000 INVDIMM

o m >
00NN

»

a7 17.PMEM 22| H £[23 ST HEf LHE

O = E: MEI7H ¥ 81R| 21 S Alef7h HALO| Of A2 LY AH 0| AS A7 Mol £XIE 8 Z5H0F EL|Ct DCPMMO]
OI0| T2 2% MRSt SHH] ALREIT ALK 810] WindowsE SEIE 22 D22 0| A|L{Z| Q8 BHet 4 QLICE d2{3t A
el 27} witshe A2 cisfol2 B2ixolM RE K22 lstols U 33 25 028 C]AQS 0192 QEZ HESZ 223}

2 HI748 T} Clefolx BHaIXtel SRIOIA HW W2 AHSHS ZAMBILICE. 0|27 8RS ato|s A% B2t EX7t ShRELICE

PMEM C|A 3 Ao

istrator> New-PmemDi

tent memory disk.
memory disk. This
memory disk. This
memory disk. This

iskNumber Siz s A icityTy CanBeRemoved ysi \ s UnsafeShutdownCount
Health 3

Healthy {11}

Healthy {1001}

Healthy {1011}

Users\Administrator> get-d

Number Friendly Name Serial Number HealthStatus OperationalStatus Total Size Partition

0180891a09c42a6cd24b47bc
01808982ebc27b571edf428!
018089b305FF37f7de704e9a0F1.
018089c27158d1b96dc74d9640b. .. Healthy

a8l18. PMEM ClA3 MM



PMEM C|A3 XA

PS C: ers\Administrator> Get-Pmem k | Remove-PmemD:

This will remove the persistent memory disk(s) from the system and will result in data loss.
Remove the persistent memory disk(s)?

[Y] Yes [A] Yes to A1l [N] No [L] No to All [S] Suspend [?] Help (default i

Removing the persistent memory disk. This may take a few moments

This will remove the persistent memor‘y disk(s) from the system and will result in data loss.
Remove the persistent memory dis
Yes [A] Yes to All [N] No [L] No to All [S] Suspend [?] Help (default i ("): A
ng the persistent memory disk. This may take a few moments.
i This may take a few moments.
This may take a few moments.
Users\Administrator> Get-PmemDisk
Users\Administrator> Get-PmemUnusedRegion

s OperationalStatus Physicallocation FirmwareRevisi ste y Volatile memory

20000 INVD d
20000 INVDIMM d
20000 INVDIMM d
20000 INVDIMM d

ice Healthy

e Healthy
e Healthy 102005
evice Healthy 3 . 102005

a2l19. PMEM C|A23 HlA
Windows 2019+ PMEM C|A3A0{| M Windows VDS(Virtual Disk Service)S Al2¢St 52 28 MM S X|S1X| &&L|Ch
=2 222 MMHH AEZ|X| 27 EHHS AFRSHL L}

AER|X| Z7H 0 Ciot 7(H\ﬂ‘ﬂ -8 2 https://docs.microsoft.com/en-us/windows-server/storage/storage-spaces/deploy-
standalone-storage-spaces= & ZSHMA| L,

OlE{2|H M EZ7} Z=2t=l PMEM C|A3

Yoz QIHZ|UE MES Wg5to o2 @7 0l 22| T|HIO|AE Windows AH O Bt =2| C|A3 2 BAIY 5= AS L L 2
El2|2 M E7} Z&HE PMEM EI*ELOI B2 FE 79 SOl "0fZ2|A0]4d Cto[HE QIH 2| =& M ESHOF LTt

QIE{2| = HIEE AHGSH0] PMEM ClA3 44

I EZ|E NETI 2d3tE 42 BIOSE &Y ZEN MO HAZAE DCPMMO]| CHal Y 2| 10E gL Ch

PS C:\Users\Administrator> Get-PmemPhysicalDevice

Deviceld DeviceType HealthStatus

008906320000 INVDIMM device Healthy {0k} 1020805375
008906320000 INVDIMM device Healthy {0k} 1020805375

device Healthy 1 } 8 102005375
908906320000 INVDIMM device Healthy 1 } A8 102005375

PS C:\Users\Administrator> Get-PmemUnusedRegion

Deviceld

270582939648 {1,
270582939648 {1001, 1011}

a3 20. AEZ|E M EE AHESI0] PMEM C| 23 g


https://docs.microsoft.com/en-us/windows-server/storage/storage-spaces/deploy-standalone-storage-spaces
https://docs.microsoft.com/en-us/windows-server/storage/storage-spaces/deploy-standalone-storage-spaces

Ct.

2| id2 ARSI PMEM C|ATE MAMSH ST Q& LT}

PS C:\Users\Administrator> Get-PmemUnusedRegion | New-PmemDisk
Creating new persistent memory disk. This may take a few moments.
Creating new persistent memory disk. This may take a few moments.
PS C:\Users\Administrator> Get-PmemDisk

CanBeRemove

52 GB Hea

Y
252 GB Healthy

PS C:\Users\Administrator>

a2 21, 2| idE A5 PMEM C|A3 Mg

H 22| 2 E9 PMEM

oI DCPMMO| H 22| REZ P HE(Of A= E2 2 HA = OIF AlL" H=ZE|2 Mgt Ct

FF HEE A7|= 022 BAEH 22d HE2| 27|= DCPMME| T 27| & LIEHA L T
s\Administrator> Get-PmemPhysic ce

Deviceld DeviceType HealthStatus OperationalStatus Physicallocation FirmwareRevision Persistent memory size Volatile memory

a7 22. H 22| 2 =2| PMEM
Windows =Xl off 2 5! O|HHIE 2 L|E{T
PMEM 22X C|H}O|A = =2| C|HIO| A F StLtat: SHIEA 2 S5HA| %8 E? Windows O|HIE 25 3QI5t= 20| &
L|C}.
EIE S0l M O|HE S0|2 ¥1 28 T2 13 Y MH|A 21 > Microsoft > WindowsE 0| S5 A| 2.
DE 3N M 22| E2t0|H 29| 0|52 "PersistentMemory" =2 A|ZtetL|C},
2

DE HEY F =& 230 7| & gLICt 0] 21+ PMEM E2|& C|HO|A(NVDIMM-N) S PMEM +=2| C|HIO| A (PMEMDisk)

o T AS HALIC



18! 23, Windows =H| il & 2

36

{2 Event Viewer

Windows

File Action View Help
L AN
> [ Nifs Opera
> [ NTLM
5 [ OfflineFiles Level Date and Time Source EventID Task Categor
> 5] Onex (@) Information 4/23/2019 7:54:59 AM  PersistentMemory-PmemDisk 203 None
> [ OOBE-Machine-DUI oError 4/23/2019 7:54: PersistentMemory-PmemDisk 215 None
5> [] OtpCredentialProvider oError 4/23/2019 7:! PersistentMemory-PmemDisk 215 None
> [ Pack i @ i 4/23/2019 7:! PersistentMemory-PmemDisk 203 None
> [ Partition (@) Information 4/23/2019 7: PersistentMemory-PmemDisk 203 None
> :‘ EEfcep ® i 4/23/2019 7: PersistentMemory-PmemDisk 203 None
> 3 Percepti DataSe || (5) i 4/23/20197:5459 AM  PersistentMemory-PmemDisk 203 None
v [ PersistentMemory-Nvdi 4/23/20197: PersistentMemory-PmemDisk
L g C_)perational ®Infcrmation PersistentMemory-PmemDisk 203 None
v [ persistentMemory-Pmet ||| 160 imation 4/23/2019T:5428 AM  PersistentMemory-PmemDisk 203 None
] Operationsl - e et -
v i y-Semt ([ < >
E f‘e’t""_a““ Event 210, PersistentMemory-PmemDisk x
> [ Policy-based QoS General Details
> [ PowerShell Py
> j PowerShell-DesiredState Some physical memory locations on persistent memory disk {ede3c051-5d96-4a67-8916-a7f247dfa989} A
> [ PrimaryNetworklcon are corrupt. In order to protect your computer, Windows will not access those locations and you may
> [Z] PrintBRM see failures trvina to read or write to vour data. Contact vour hardware vendor to learn what recovery ¥
> [ PrintService " e - -
> [ PriResources-Deployme g (0= v DY
> ] Program-Compatibility- Source: PersistentMemory-PmemDi: Logged: 4/23/2019 7:54:32 AM
> [ Proximity-Common Event ID: 210 Task Category: None
> [ PushNotifications-Platfc Level: Error Keywords:
> [ Rdms-Ul User: SYSTEM Comp Admini Jabs.com
L g W .
< >

oflE BLIEY

= Open Saved Log...
¥ Create Custom Vie...

Import Custom Vie...
Clear Log...
Filter Current Log...

@«

Properties
Disable Log
Find...

&

Save All Events As...
Attach a Task To th...

View »
|G} Refresh
Help »

Event 210, PersistentMe... &

=] Event Properties
Event Properti
B Attach Task To Thi...

55 Copy »
[ Save Selected Even...
|G} Refresh

Help »
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ndctl list -DHi

mjo
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H AL O|AE P ESHEH AFEAZOSH =2 Y M 22| 8 S Z8Y + ASLICL

HAAHO|AE ot T LS S &AL Ch

o =2od

ndctl create-namespace

AlLEo oot =8 E dde i $E== 2 S0l sl Chs Y-S dAsof L.

ndctl create-namespace -r regionX
HYLHO|AE ddot 20| = Chg ES AME5H0] 2= HI/AT 0| A7 #A[E L CH
ndctl list -N

HI AT O] A& pmem CIHHO| A0 HA S B CtE S AHESLICH
1sblk

AU Cio|ME B E 7o M| U x+/d Zpeo] ZELICH

/CIHIO| A E 0| A PMEM C|HFO|AE 2015t 2 CHZ FH S AMESHY] MY A|A” S Ot E-tL|CL
mkfs.xfs -f /dev/pmemX

(X= 00| M =2| PMEM C|B}O| A& £=77kX[ 2] XA 4= L|Ct)

mkdir /mnt/pmemX

mount -o dax /dev/pmemX /mnt/pmemX

C|HFO| A0 CIO|H & M2{M Ctg HH S AL Ct.

cd /mnt/pmemX
echo “Hello World” >>test.txt

A2

njo

WEgotd M 37| SO HOHE TH2 = FXAISHOF SLC

= E:DCPMME & HA57| Mo 2 E Y JAH 0|2 E AX|sfiof gLICt &&= HZ0= DCPMM 010|128 0] M, M| 22| 5
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OIA_-“ IA Al -"
CHS 3t 22 NDCTL BE S AF8SH0] | YAH 0| A AMHE 4= ASLICH
ndctl destroy-namespace <namespace>

<namespace>= L& FHE AMESH] HA S = U= namespaceX.Y C|HHO|A O] & Y LICH.

ndctl list -N

AMAE B E HRAAHOIAS AXSHAE FES o2 M TEOF 2 = ASLIC

@©|=E:BIOS 2N FE £ SHE MTY8HH AL 2LE YALH 0|27} XpE2 2 AR ELC
g QEZ|E|

ndctlS AHESHO] H| 2| 2g C|HO|AE 2alSfLTt.

re
E=)
>
rir
N
rie
mm

DCPMM AHEj H A

CHS NDCTL H&E 2 A|AEI| X[ & 2t DcPMM2| MEIE EA|BFL|CL,
ndctl list -DHi

dE 20| = Ch50[ e E Lt

FE R E FN
X el e, fIESHK| RS, A
DIMM 2& HM (=)
A HE/+Y Hl& %
AHEAL 7 LE 2T U CHot ADIE HEEY 25 A2}
AHERE 1 L A O] 2o Ciot AOLE AL Of A ZL
T2 AEY HE|l =& 22 0| M F7| F0| HO|E{7} Y7H =0 Qo
2 43Mo =z Yo | UE=X| Of S EOolFtL|Ct

Linux 25

1 DCPMMS| 7| DIEFHIO[Ef YOI A £ 8 4 gl QB 7L LS A AHOIN LinixE £ T If ST %= 23 22
TF e 4 ALt

32 WH: A2 BYZUAM "modprobe.blacklist=nd_pmem"2 2 £ Y0 L F WU S SX|ot2 £ T HEIE 2ot
Ch O OIS, =4 B AS 3 7|50| 0|2 2|2 AN K| TH7|8tD, &

Aot
2 fstabOfl A £ EBHE S DOPMMO| AHE OHRE 2 TAIE(0f Qi Z2 Linux7t Bl 4 2ER RESHE o YT ch

31l YHH: fstabOll A PMEM IHE| M Of| CH3E OFR E MO "x-systemd.device-timeout=0"g 2= 7}EHL|C},

Ofl: /dev/pmem5 /mnt/somedir ext4 defaults, x-systemd.device-timeout=0,dax 0 2


https://pmem.io/

Dell BIOS= DCPMMO| A 9| 28 S X| &SIX| G5 L|CH L& Linux 2 M K| (Red Hat Enterprise Linux 7.6, Red Hat Enterprise
Linux 8.0) distros= O| 7| 50| Ciet 27| X| &S M| S5HX| 2t Dell BIOS= 0| 7|58 X[ #SHA| & LICt
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VMware ESXi
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St Xt St LI 2 2 vSphere THY S AE 2| - VMware SAE S210|AES| 1 M 22| 22| A ZTSHUAIL,

Chg MMA0M = CHel 2t ZEOM ESXi7t S H 22| M&F ZEE EAISH:E Lo oish 2 F U Ck

. QW CIO|HE T EO| PMEM
.  MEZ ZE°| PMEM
¢ PMEM AtEH

ESXi=A 2 & /XA 2=

Q4 C}O|H E @ EO| PMEM

ESXi A4 S S At85t0f = AE Z20|AE0 20! gfL|Ch AEE|X] > 3 H2E|= 0|F5t0] 7 M 22| 25, ESXi0|A
GE AHIE NE S HY2T| 0| A G L L.

oot m—— | Heo - | (G

~ @ Host Datastores Adapters Devices | Persistent Memory

Manage

Monitor C Refresh (@searcn
Inerleave sets

) Virtual Machines.
Namespaces D ~ | Capacity v Free

| Health

o 12668 08 Normal
oo 12568 08 Normal
o001 12868 08 Normal
01101 12668 08 Normal

Q Networking

Aitems
4

Jd3 24. A|2H0 BXE ST HE2E 28

ool@E— - | Help v | (SYEEEIE
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I Navigator Edhe- - Storage
~ [ Host Datastores Adapters Devices | Persistent Memory |
Manage
oo | @ Reboothost | @ Refresh (Q search
Name ~ | Capaity ~ Health v st ~ | Interieave Set v
VMIAPMemNS-1 12668 Normal I 1
VHW-PMermNG-2 12668 Normal nuse 2
VMW-PMerNG-4 12668 Norrmal Inuse 4
VMW-PHernNG-5 12668 Norral nuse 5
attems.
4

a3 26. BAE AEZ| 2 HIEMM BojLt ESXiOAM Y8 & H Y 2m o]~
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~ @ Host Datastores  Adapters Devices | Persistent Memory
Manage
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(51 Virtual Machines
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= storage []
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Dell DUP ¥H|0| E

www.dell.com/support/drivers Al DCPMM DUPE Ct2 Z EgtL|Ct
@ | '=E:DCPMM DUPE H-83}7| Hofl BIOS7H £| M H{H 2 2 2|4 LEfQAX| SHARLICY,

1 I HNZE 2Lt puP If7|X|E HATLICH
a  Windows A|2BIOA] exe DUP LIS & H SEISL|CH A|AEIS Y E - DUPZL RSS2 M EIL|C}
b Linux A|AEI0)A:
1 DUPbin ItQ0| Z3tel 22 0|5 TfL|LC}
2 DUP bin It (Chmod 777)01l 97| 47| #stg S2o{gtL|ct.
3 DUPbInIt (/) &
2 G HAO HMAT > = B DRACO 2212 L|C} Maintenance > System UpdateZ 0|5 5}0f Dell X| & AFO|E O A Ct
TEED exe IYS PYEESH D AX|SLICE
# Dashboard E system Vv & Storage Configuration \/ = Maintenance %, iDRAC Settings v

Maintenance

Lifecycle Log Job Queue System Update System Event Log Troubleshooting Diagnostics SupportAssist

Manual Update Automatic Update RollBack

Manual Update

Location Type Local v
Single Update Location
Update Path* Choose File No file chosen
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b Lifecycle Controllerofl M "EHY O] AHIO|E"E A SLICE
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