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Introducing a new Compute experience
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HPE ProLiant DL360 Gen10 A{HH7
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HPE ProLiant DL360 Gen10 A|H 2 9FA}S
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bl Class * 1U 2CPU 56core
=2 « Intel Xeon Skylake & Cascadelake Platinum, Gold, Silver, Bronze Z|%
* 2.6 GHz ~ 3.8 GHz (4Core) * 1.7GHz ~ 3.4GHz (6Core) * 1.7GHz ~ 3.9GHz (8Core) * 2.2GHz ~ 2.5GHz (10Core)
Clock 25 * 2.1GHz ~ 3.2GHz (12Core) * 2.2GHz, 2.6GHz (14Core) * 2.0GHz ~ 2.8GHz (16Core) * 2.2GHz, 3.1GHz (18Core)
- 2.0GHz, 2.5GHz (20Core) « 2.1GHz (22Core) « 2.1GHz ~ 2.9GHz (24Core) « 2.0GHz ~ 2.7GHz(26Core)
= « 2.1GHz, 2.7GHz (28Core)
Chipset * Intel Xeon C621
» 8.25MB ~ 24.75MB (4Core) * 8.25MB ~ 19.25MB (6Core) * 11MB ~ 24.75MB (8Core) * 10MB ~ 13.75MB (10Core)
2213 Cache * 16.50MB ~ 24.75MB (12Core) * 19.25MB (14Core) * 22MB (16Core) * 24.75MB (18Core)
» 27.50MB (20Core) » 30.25MB (22Core) » 33.00MB ~ 37.75MB (24Core) » 35.75MB (26Core)
+ 38.50MB (28Core)
022 2= - DDR4 RDIMM, LRDIMM, NVDIMM, DCPM (2 M|A{ SKUO|| T2t 2400MHz, 2600MHz, 2933MHzZ =2t
0|22 022 =% * 24 SR (Z2MAM Z 6712 Channel, 17) Z2 MM 22F A= 1271 2R CH7H8)
2|0y 22 « 3.0TB (128GB x 24) - LRDIMM AtZA|, 1.5TB (64GB x 24) - RDIMM A2 A[, 6.0TB(512GB x 12) — HPE DC Persistent Memory A2 A|
e A3 £2 + SFF SAS/SATA (6G SAS/SATA, 12G SAS), LFF SAS/SATA (6G SAS/SATA, 12G SAS), SSD (6G SAS/SATA, 12G SAS), NVMe SSD

C|A3 H|0]

« 3+ Z2{1 SFF 10+1 H|O]

- 3t Z2{1 LFF 48]0

* 3t =2{21 NVMe 10 H|0|

RAID ZHEZ2{

Uz ziESey

HPE Smart Array S100i SR Gen10 Software RAID, Smart Array E208i, E208e, P408i, P408e, P816i, P824i

NIC L§ZH NIC * 47}|2] 1GbE L2+ + FlexibleLOM(PCle Gen 3.0) 27} 75
PCl 22 ET + 3x PCle Gen 3.0 7| & 22}
Helmar| Zejmay - gt 22|01 2 0|35} 2|, 500W, 800W, 1600W
Me{ 22| (AT EL|0] * HPE iLO 5 Management Engine, HPE Amplifier Pack, HPE OneView, HPE Infosight A| &
2oz 2|2 2 |A « Windows, RHEL, SLES, CentOS , VMware, Hyper-V, ClearOS
—
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HPE ProLiant DL360 Gen10 ZHE

@ )

& 8 SFF Chassis with
Universal Media

H 8+2 SFF Chassis

d 4 LFF Chassis

& 10 SFF NVMe/SAS
Mixed Chassis

B 8 SFF NVMe with 2 uFF
Mixed Chassis

—
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11.

My HBig

C2l0|E MEE 2l

Quick removal access panel

Ale[E gHf etE

FLHE O|T{o] H|0] =4
Option shown : +2 SFF SAS/SATA (£ 10 SFF)

Option :
Option :
Option :
Option :

+2 SFF NVMe E2f0|EA

DVD-RW =& DVD-ROM + Display Port & USB 2.0 port kit
+2 Dual uFF (4x M.2 7tE2|A|)

Display Port + USB 2.0 port kit + Blank

O} 2/AEHHI0| B, A| A IHe| LED

A LED

NIC AEj LED

UID HE/LED

USB3.0 £E

iLO Service Port

8 SAS/SATA/SSD E2}0|H H|O]
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HPE ProLiant DL360 Gen10 L5

MH] L
1. Single rotor hot plug fans (1CPU : 5 fans, 2CPU : 7 fans)
2. Option : Smart Storage Battery
gt 2749| CPU
4. Micro SD card &
S8 Option : Chassis Intrusion Detection
6. Hard Drive backplane power connector
7. 5 7H2| USB 3.0 {H4lE]
8. HPE Smart Array
9. 0|Z%} =0 U= F 712 TH M Z2t0]
@ 10. Secondary + Tertiary (CPU2) PCle 3.0 Riser
—@ 11. System Battery
: @ 12. Optional : TPM 2.0
13. Primary PCle 3.0 Riser
14. Optional : Front Display port / USB 2.0
a 15. FlexibleLOM
% 16. x4 SATA Port 1
17. x4 SATA Port 2
N il — @ 18. x2 SATA Port 3
2 @ @ @ » @ ® 19. | x1 SATAPort4
20. Optical / SATA port 5
21. Front Power USB 3.0 connector
Howiett Packard 22. | DDR4 DIMM slots

Enterprise
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 Intel® Xeon® Scalable Processors(CascadelLake) = 14nm 222 2 MAE|H 7| 20|
=2|=|0] AT ES, E7 SHES StL2| Purley2l= THY SHE2Z MSAUSLICE O] 22
SAEL= 0|M J2|E|Z G2 71841 H|E 88 BFE OIS + U 140| £/, Intel
Xeon?| 2 27 2|4l 2 A|A{2| BEIQL|CE. Intel® Xeon® Scalable Processors & 7|&9| E5-
2600 v4 (Broadwell) A|2| XKL} 65%, Skylake Gold A|2|R 7|& 39% &5 SFit=l
Of7 |z 0| D|M| SH22 7| &0 XS5 22Core S 5 0{'d 0] Z|CH 28Core 7}2| A|S35=
Intel 2] M| 7|2 2AL|C}.

-V REES 2 T 4 | g

- 271 HITHe| Xeon 9 20| TR HMOIM HEYZ D FPGASTH 2+2 H7k2| M2 H3l7| H2of = §= | merxeon
MZE& HYH HAHS Ad25HA YLD Platinum, Gold, Silver, Bronze 2| 47H9| SeHES A ZELC} oA =3 Processor

CHH[SIHO] 220G core Zi14=7} z|Clf 28702 S7t, 80| IAH FHEUSH A 2|2 +=F2| oA
2848 H2ELCt E35 T ML M5 (Performance/Watt)0| 712+ &=Ct F 4~ Q& L|C}

- CPUZQ| Core?t Interconnect 452 2|allA 7|& Ring ArchitectureZ Mesh Architecture2 450
HIQFHQl H& S-S 7t D, O 22| THYE0| 50%0| 4 A A2 PCle 1/0 CHEE HA| 50%0| 4
SHAH E| QI LICH.

- Skylake CHH| Intel AVX-512, Intel UPI, Mesh Architecture, QuickAssist, Omni-Path Architecture S2|
M2 7|=2 469 S =25t 1, Deep Learning 7t53tE 2|8 VNNIE A|&5t2 o=9)0f
7H51F GI0[E &=, 22 ot0f| Chst LEFIES A Aot de= ISt StRASLICE

 Intel C620 !4l A|2|Z(Lewisburg)

- Processor?t UPI(Ultra Path Interconnect)S £5t0] Z|CH 8742| CPU 7242 7tsotA gL ct.

- Processor% 37l2| x16 PCle Gen3 ZHEE2{2} DDR4 2933MHz 0j| 22| £ 2|CH 6 E7HA| X|2I5HH,
Processor0f| x162| 100Gb Omni-Path &M% A& ¢&tL|C}t.

Technologyg &35t E||0|E1°| gt °*§§f ERSE *dg % 04 UG EF A AHSHAS LT
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HPE ProLiant Gen10 A| &2 Intel 2] 2 M|Al RoadmapOf| L2t 20194 42 Cascade Lake 7+ & A&l L|C}.
Intel 2 Cf 0|4} Tick Tock 1242 2| YO 7|2 BHS Y2 T20M O &2 452 AL

Tick Tock Tick Tock Tick Tock Tick Tock Optimization

ok

45nm 32nm 22nm 14nm

BEESREFY TR IR IRl s d e v e g | IEEEFERFFORERNEEN s b e vddad e v e eng ' NEEEFEVEFTERREEN R e ddda v e v e nnag | SEREFEVEEFFENREEN YR R Ve b iR v e e nn el FEEE e

1l

Code Name Broadwell |

2007 119 20094 3%  2011W 4% 2012W 3¥  2013W19” 2015 9f 20161 4 2017 7€ 20194 4¥ 202044
Gen10
HPE Mt M|cHE G5 G6 G7 Gens8 Gen9 Gen10 Plus

b

* Intel Xeon Z2M|M= 2542 OMSY =¥ S Sall @2 HAG O H2 AU 228 Y2fetl, 8 285 SO0 gL L.
* HPE HZ 22 LSOl SAIE WOttt MZ22 MUHB S F0I5t0, Cascadelake Z2 MM 7 B = ME HA| Gen10 (10 MIEH) A|Z=0f| ofi g& LICt.

—
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@ |

n XEON'
Intel Xeon Processor Scalable Family(Cascade Lake) -
* Purley SSiZ \ » “Intel® Xeon® Processor Scalable Family” \
o Infiniband Fabric, Intel Arria® FPGA 2|2 L2 M| A o 471e] E2HE2 1M : Bronze (3200), Silver (4200),
o SSD, PCle 7|8t 71£7| Bl HEQZA SMHE X|H5t= Gold (5200 and 6200), Platinum (8200)
Lewisberg Chipset o -T(CPU L), -Y (Speed A&l), -M (2TB Z|9), -L
- 45 (4.5TB Z|¥), U(Single Socket), N(NFV), S(Search),
o CPUY O &2 B2 2312 2|2/(4.2GHz to 4.4GHz) V(VM density)s 2|2
Hds St 2ot HE EAE T 20U A= o CPU %Y Max 4.5TB 4|22| |
Deep Learning 7|'—/—'|\—§|‘% —?— 6._" VNNl X‘”—g—(lnference | Intel® Xeon? Platinum | ‘ # H # || # ” o |E | Processor ‘
Acceleration) | Intel® Xeon® Gold | E‘ # H # || # ” o |E ‘ Processor ‘
. D-”Eal 7H|A_‘| | Intel® Xeon® Gold | E‘ # H # || # ” o |E | Processor ‘
[ Intel® Xeon" Silver | [4][# ][ #][#]a][a] [Processor |

o Intel® Optane™ DC persistent memory (Apache

Pass) A2 [Intel*eon*Bronze | [3] # [ # ][ #][a][a [Processor |
o 2933MHz/s DDR4 Memory Z|¥

SKU Level Processor Generation Processor SKU Integrations and Optimizations
+ Security + 8= Platinum " 1=1%Gen " (€x.20,34.) (when applicable)
= — . ' 6.5 = Gold (Skylake) * T = High Tcase
o dHSM & &6t Intel® Key Protection Technology e = 5= 2mcen « € = Speed Select
(Inte|® KPT) Intel® QAT + Intel® PTT « 3 = Bronze (Cascade Lake) Memory Capacity per socket
e SO M * No Suffix = 1TB/Socket memory tier
=80 » M = 2TB/Socket memory tier
o Intel® Speed Select & Prioritized Based Frequency + L = 45TB/Socket memory tier
Next-Generation Platform For Multi- 7 Flexibility for the Evolving Datacenter
Cloud Infrastructures Ecosystem

—
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발표자
프레젠테이션 노트

IMT –Management, Orchestration, Security, Storage, Virtualization, Fabric 
VNNI= Vector Neural Network Instruction
dHSM= Distributed Hardware Security Module

Intel® QuickAssist Technology (QAT) + Intel® Platform Trust Technology (PTT)

Linpack up to 1.21x versus Intel Xeon Scalable 8180 processor and 3.4x versus AMD EPYC 7601
Stream Triad up to 1.83x versus Intel Scalable 8180 processor and 1.3x versus AMD EPYC 7601
AI/Deep Learning Inference up to 17x images-per-second versus Intel Xeon Platinum processor at launch.



Cascade Lake2| §|A=2E

Processor
oM 4

SKU

S 71

L Large memory Al A7 & Z|CH 4.5TB7A| K| 22| &4 7t=
M Med'“% Memory s o 2|0) 2.0TB7IA| B2 2| &2 Jts
o

NFV(Network Functions Virtualization) & 22 E0{ S| Intel®
N NFV 2| &35} SST-BF(Speed Select Technology — Base Frequency) & <5}0]

S 209| 22 0] 45 T IIs
S Search z|& 3} AA 213 2 E0f 2|43zl Base FrequencyE A&
U 1 Socket 2|43t 1471 4 CPU

s BAET O BT, O 2 I AIAHS 2T 4 YT E SHAE VM

V. MEEEIEN Tachs” e s
Y Speed Select Skylake2| Core Boosting CPUO]| CH-S

—
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Compute 2= O}7|Ez] - IL 2 A| A

HPE ProLiant Gen100{| A& H| 22tL|
Speed?} Al HE22(Q] Z[HL2 2 &

e

A1 A7

HPE ProLiant A{H AM|C{ &

Z|C{f CPU core 7%~
Z|Cf CPU M A2t
QPI &£&
DIMM HE{
DIMM 23 2
PCle 2|
USB 2|2
Storage A|¥
Networking 2|
HPE DC Persistent

Memory

—

Hewlett Packard
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Haswell-EP

20144 9&
Gen9
18
145W
9.6GT/s
DDR4
2133 MHz
3.0
3.0

12Gb

40GbE

Not Support

Mo Mo

L ITL- OoOo=2

Broadwell-EP

20164 3&
Gen9
22
145W
9.6GT/s
DDR4
2400 MHz
3.0
3.0

12Gb

40GbE

Not Support

Skylake-SP
20174 7€
Gen10
28
205w
10.4GT/s(UPI)
DDR4
2666 MHz
3.0
3.0

12Gb
40GbE/

100GbE(Option)

Not Support

*Bold : 7|2 M|CH 2 M|A] CHY| SFAMEl 2

Cascade-SP
20194 4
Gen10
28
205w
10.4GT/s(UPI)
DDR4
2933 MHz
3.0
3.0

12Gb
40GbE/

100GbE(Option)

Support

Cascade-SP 2 M|A= O] M|CH2| Intel Xeon Skylake-SP == M|A{Q} H| 1w 5t0], & == Clock
ST

o
=
o
D
<%
3
®

Hr

Gen9 Broadwell : Haswell CHH| 18% gFAk

- T2 MM core 74 =7t (CPUY 18 -> 22Core)

- 022| &5 27} (2133 -> 2400 MT/s)

Gen10 Skylake : Broadwell CHH| 65% Sk4f

+ Innovation Engine0| A-&%=| A= Mash Architecture
- T2 M|A core 74 =7t (CPUY 22 -> 28Core)

- M2 UPIZEZ gl (9 E =7} (9.6GT/s -> 10.4GT/s)
+ 6 Channel2 Z|¥5l= 22| &= 27} (2666 MT/s)
Gen10 Cascade : Skylake CHH| 39% g4}

+ 6 Channel2 Z|¥5l= 22| £= =7} (2933 MT/s)
- 1TB, 2TB, 4.5TB Z|¥ H|22| A[0|Z 27}

- Intel Deep Learning Boost with VNNI instruction 2|%
« HPE DC Persistent Memory 2|



AH] OF7 |82 - 2NN SSHE B 7|5 Hlu

HPE ProLiant Gen100{| A& A 22L& Intel® Xeon® Scalable 2nd Platform= Of2fje} Z40| SciE ¥ 7|s9| 20|17t Q&L C}.

7l s 82xx (Platinum) 62xx (Gold) 52xx (Gold) 42xx (Silver) 32xx (Bronze)
Intel® UPI &3 4 3 3 2 2 2
UPI &% 10.4GT/s 10.4GT/s 10.4GT/s 9.6GT/s 9.6GT/s

2 Socket — 3 UPI
2 Socket — 3 UPI 2 Socket — 2 UPI

CPU =2 & Z|¥ UPI 4 Socket — 3 UPI 4 Socket — 3 UP| 4 Socket — 2 UPI 2 Socket — 2 UPI 2 Socket — 2 UPI
8 Socket — 3 UPI
LE AEEY X4 Yes Yes No No No
o222 24 4 6 6 6 6 6
DDR4 Speed 2933MHz 2933MHz 2666MHz " 2400MHz 2133MHz
Z[CH of| 22| 22 4.5TB,2TB,1TB 4.5TB,2TB,1TB 4.5TB,2TB,1TB 1TB 1TB
RAS Capability Advanced Advanced Standard Standard Standard
Intel® Turbo Boost Technology Yes Yes Yes Yes No
Intel® Hyper-Threading Technology Yes Yes Yes Yes No
Intel® AVX-512 ISA support Yes Yes Yes Yes Yes
Intel® AVX-512 — 512bit FMA unit &~ 2 2 1’ 1 1
PCle Lane &= 48 48 48 48 48
— 1 Gold Processor 5222 support 2933MHz DDR4 and 2 512-bit FMA 2 units
Hewlett Packard

Enterprise



MU Of7|Ellz] — L2 M|A] M|CHE

Ofefl 2t 20t8 52 g5 2= Of2f AHEZS Soff &eld 4~ U= At &

HEHIAM CH2IE|= CPU 22121 E5-2699 v4 (Broadwell)2} H| 11 540
ZZ2MMeEH g2 82 71U = Az

SPECrate2017_int_base SPECrate2017_fp_base

U
°
°

Xeon E5-2699 Xeon Platinum Xeon Platinum Xeon E5-2699 Xeon PlatinumXeon Platinum

v4 8160 8260L v4 8160 8260L
(22C, 2.2GHz, (24C, 2.1GHz, (24C, 2.4GHz, (22C, 2.2GHz, (24C, 2.1GHz, (24C, 2.4GHz,
145W) 150W) 165W) 145W) 150W) 165W)

STREAM *-Triad HammerDB

A
U

Xeon E5-2699 Xeon PlatinumXeon Platinum Xeon E5-2699 Xeon PlatinumXeon Platinum

o)

v4 8160 8260L v4 8160 8260L
(22C, 2.2GHz, (24C, 2.1GHz, (24C, 2.4GHz, (22C, 2.2GHz, (24C, 2.1GHz, (24C, 2.4GHz,
145W) 150W) 165W) 145W) 150W) 165W)
—
Hewlett Packard

Enterprise

g5 Hlu

0| Intel® Xeon® Platinum 8260L(Cascadelake), 8120(Skylake)
O] I E[US

LIC}. O|2{¢t Z1}= 0|20 £+= ff Platinum 8280

LINPACK °

- M5 2712 QI BAE

DT20MU A3
« Memory Speed 27}

- Deep Learning 7t&3HE ¢t
VNNI A= (Inference)

« Acceleration)
* Intel® AVX-512 7|5

- O RI2EI RAS 7|&

Xeon E5-2699 Xeon PlatinumXeon Platinum S H A S IS5 HA| 2 M
v4 8160 8260L SFAFS o182 A 010f 0|2 2|51 o= 2|#|0|M
(22C, 2.2GHz, (24C, 2.1GHz, (24C, 2.4GHz, 5 ;a EE; 01 0| {3l =2/ 0]
145W) 150W) 165W) = ETE

* Source : http://www.intel.com/performance/datacenter
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HPE Fast Fault Tolerance

- RDIMM 2! LRDIMM &M E5f 2933 MT/s 4|0|E{ &£E= 022 MZ2 16Gb 0 22|= 8Gb

o LIE{2i5t D A g4s s : Lot o 5 -
R e o 5/} 128GB2| DIMMS 2 12 %20} 2J6) 22% BHAFEIOf M o2 lol IS T 12 % EAE
JIEE'—I 3o) Mg M2 =202 EF AHS des= & MsS A=

oo =
HPE= &z} L2240l 22| RAS BEZHRE= 57 2484 88
(HHMd, 71244 U MH|A 20]H) D27z FEI= HijZ 2 HE
=]

HPE Server AEY I S A 2ol2 A

HPE At B2 9J21E|= A
Sl2{E|ot S81]0f EUTH 470
Me|2et 2|28 B3

HPE Smart Memory= A{H

2 (o k"% -
JHAYS} Big Data, 44, CRM, SJE%EF' = g‘f%ﬂ#gﬂ IHOE HPE Smart Memory = 2/} HPE Smart Memory'= &1 EZ
ERP ! VDI9} 22 ollE{ T340| = eSS Ao ATk 20 Y%IIA] 2 AH[S A ACHCIME 252 HE 2
= -1 OO o o

SELEESIE

—

Hewlett Packard
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At O}7 |2 — Oj| 222

Gen100] ¥2tz|= HPE Smart Memory'= 7|20| HPE AB{St 712D QIE 022| 7|$52 J0H2 HEAELICE AW TRAK 0f7|=()
#1512 20te|s S, 415 SHAHEOH OFL 2t HPEDIO| S 21201 7|2 Tof ERARH: CH2 OFy 4 M 7t8 42 351D AULIct 2Hash

o Oy OO — =

9IC|0|E], 24, CRM, ERP, VDIS Ol2] I A2E0| AFEY 4 UG LI

=0{Lt Channel 2 Ql'gt CHHA

Security AN ey TETE Gen10 (2SPC : 2 Slots Per Channel)

o -
= =
= =
(] [a]

Capabilities

Agility Control

CPU

6 Memory
. 22k [e]
8GB, 16GB, 32GB, 64GB, 128GB &&°| 0j|22| X|¥ Channels

« 7|2 2666 MT/s speed EC} 2k 22% k4=l Up to 2933 MT/s speed

Of % M|CH CHu| 81% 2F&El M2 2| Bandwidth Al

=0 L 0] RFR1 L] L]
" F2IISRTH ] - Ch5 Ch4 Ch3 ChO Ch1 Ch2
- HPEGI| |22 7|£9l Fast Fault Tolerance 2H& (Of|AHx| 25t 0|22
Zofjof| cist otdd ste & TJ0f| T2 ds 2[Ast) v
- 7|2 Smart Memory 7|=S M E5t0] 022 Fof A= L L2 CHREHY _ -
24h CPUT 127l9] £&. & 6712 tf|=22| 2{d A=
- 2= ProLiant & A2 _ .
151015 S22 20 S0jL 0|22| AU QIsh CHHZO| HFEo B ZIRHSLIC
—

Hewlett Packard
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B2 QI8 T2 A MO B|@3| RROME HLo| 22| RS DE AFRE 2D, HH|HQ 22| Speed?t BO{Z|= HAIO| A LICH. 5tk
Gen10SE 22| 222 012 SAI5EM H22| YIS Sl Yato 2 22| OF7 )37} MBI 20, HPE Server= RS H22| 22

ALE A0 022 £E7F E0{EA| E1 Yo, =2 452 A3
PROC 1 DIMM 1 ® Good, In Use 32.00 GE (2933 MH?)
Gen10 (Cascadelake) PROC 1 DIMM 2 ® Good, In Use 32.00 GB 2933 MHz
PROC 1 DIMM 3 @ Good, In Use 32.00 GB 2933 MHz
PROC 1 DIMM & © Good, In Use 32.00 GB 2933 MHz
Qg PROC 1 DIMM 5 ® Good, In Use 32.00 GB 2933 MHz
%zl-gll-oAt| PROC 1 DIMM 6 ® Good, In Use 32.00 GB 2933 MHz
- 2933 MT/s PROC 1 DIMM 7 ® Good, In Use 32.00 GB 2933 MHz
PROC 1 DIMM 8 ® Good, In Use 32.00 GB 2933 MHz
PROC 1 DIMM ¢ © Good, In Use 32.00 GB 2933 MHz
2666 MT/s \ PROC 1 DIMM 10 ® Good, In Use 32.00 GB 2933 MHz
/ PROC 1 DIMM 11 © Good, In Use 32.00 GB 2933 MHz
PROC 1 DIMM 12 © Good, In Use 32.00 GB 2933 MHz
PROC 2 DIMM 1 ® Good, In Use 32.00 GB 2933 MHz
2400 MT/s PROC 2 DIMM 2 @ Good, In Use 32.00 GB 2933 MHz
PROC 2 DIMM 3 © Good, In Use 32.00 GB 2933 MHz
PROC 2 DIMM & ® Good, In Use 32.00 GB 2933 MHz
PROC 2 DIMM 5 ﬁ Good, In Use 32.00 GB 2935 MHz
PROC 2 DIMM 6 © Good, In Use 32.00 GB 2933 MHz
PROC 2 DIMM 7 ® Good, In Use 32.00 GB 2933 MHz
- Y G2 N0 SRS AB. AU MR B0 SR UPE | e s ot
=0l : sood, In Use 32.00 GB 2933 MHz
S PROC 2 DIMM 10 ® Good, In Use 32.00 GB 2933 MHz
o OIEO] 21 7|20 MO Z 22| £& 2UA0| CHSH 22 X PROC 2 DIMM 11 © Good, In Use 52.00 GB 2933 MHz
PROC 2 DIMM 12 ® Good, In Use 32.00 GB (2933 MHz)
—
Hewlett Packard
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Mt of7|Ellz{ — 0|22| RDIMM

SIZ{77A| A& AFEEO 2 CHEZA Q! DIMM type= 32| Registered 0| 2 2| (RDIMM)2} Unbuffered 0| 2 2| (UDIMM)2 2 L& E!L|C}.
RDIMM 2 DRAM 20| il 22| HEZ2{2} HAL|= RegisterE 7tX| 11 2, Register= Y=Z2| Pass thru Buffer &&= gL Ct.

0| 22| Z{E 22| Registero YOS 151D Registers H01Z 3 FEl= DRAM 20f| 5H= A0 2 72bits 0|7} HYZ o2
DRAM 2l0f| &= AS 47| 20 4= &40 Cffst /20 H0{AM B2 HAO O H2 0|22 255 HES = YA o SLIC.
Unbuffered 0| 22| = O|O|&] H{A0| 21 HAL[= #20[7| MZ0] A= &4S 97| 2|6 Aot &% 4 Bts A|A U T

Memory Controlfer Memory Controller
(1 channel) (1 channel)
(=} (=}
> >
= <
> >
@ v}
5 |2 i 5 |ENe I
w2 © = gg\m | DRAM 3 = oram || bram
o = = 8 Gbit 8 Gbit
g N 2 e ol
a a =
= S
g 5
g g = B
m m
8 DRAM DRAM c hip"" g DRAM DRAM
. o=
= 8 Gbit | \| 8 Gbit Mamaory = = "|8Gbit
E antrallor) -
C=: DRAM || | DRAM - oram || | oram
nnnnnnnnnn = 8 Gbit |1 || 8 Gbit
E e
= EcC ECC ES ECC ECC
o oram | /| bram o= pram || [oram
% 8 Gbit 8 Gbit E= 8 Gbit 8 Gbit
8 obt | e=

||

i |
z
S

il

i4
[li
®g
S
=2
©g
=2

i

v 1

|||||||||

E_'IE

NS

'S DRAM | || DRAM
8 Gbit || 8 Gbit

>

3 DRAM i DRAM
8 Gbit || 8 Gbit

dl 8991

sssss

DDR4 0| 22| -
U-DIMM - Unbuffered 0| 2 2| R-DMIM - Registered 0| 2 2|

12

8
5
2
=2
s3F [58
£z B
8X¥Z 8994

—
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At O}7 |8l - Oj|2 2| LRDIMM
Load Reduction 3|2 2| (LRDIMM)=, RegisterE S5{A{ Cl|0|E{ & X4 5t= Registered 0| 2 2| (RDIMM)2t= E2| MB(Memory Buffer)0|2t=
HEo| 18 Solf Z2MAM et 22| 7te| 2YE =0] U|0|5 BE A| HAL| B6HE HAdh= +2& 71|12 Js L T

71&L b2 2= AEY 22| HEZ2{0|M 5| &dt= Rank”7} 8RankZ 0| 22| 0] oA} UAUASLICE.

51| 8t LRDIMMS| Memory Buffer= clock, command, address 12|11 5tLI29| load?| {2+ H|O|EE 20|10 K| 22| &= SFALA|ZILCY.
O|= 8Ranke| A|kS E0j 7|Z2| Of|22| -+20 H|sH O H2 0j22| 223 BAi7t 7I=&L|Ct. DDR40|| M= TSVO|| 2|gt 4= 7|=Ql 3DSE

AMEste A= 2 84 S| StLYUL|CE 3DS= H22[9| THO[S A Sot0] 1712| IH7 [0l Liyot= A2 =2, 0|22 ET9| &, 4™, =2
UEE, 1ass AL T CPULL 3DS At0|2| QIE{T|0| A= DDR4Z|2F HZ&|= CtO| AtO| S &9 QB IO A2 HES 4 UGS T

Load Reduction DIMM o s
== == == == O == == == == ==
EIYEIYEIYEIY Bl El El Bl Bl
[=X..) [=X..] [=X..] o co [=K..] [=K.] [=X.) [=X..] Qoo
T == == == =T
SEIREL REIRELEED EIR BN EIR EIE
[=X--) [=%--] [=X--] aco [=N--] [=N--] [=X--] [=X--] [=N--]
L—r L < < -F/ L T~ \CE‘
Sud5) Sndadatadainni CRRRKANRRNRNNEI CRRNRRRRNRRNANN (NNAARUARNURNUS AUNSSARNAE MO UNENRANRAMAAME EERFARRARCRACS HM
- \ 8| s} 8 i gl B -1 4 8 s} g
£F
S§ : ~
§'§ DATA BUS (64 bit data, 8 bit ECC)
D
= LRDIMM 3DS TSV

128GB 8Rx4

]

%
a

%
[=]

(2]
p=1
[

DRAM
e

DRAM

8 Ghit

DRAM

Ghlt | 8 Ghit
e T

DRAM

8 Ghit

Register
DRAR

“of | 8Ghit | 18 Gbit
“lo| | 8Ghit | 18 Ghit
Zlof| 8Gbit |y |8 Ghit
=|o["| 8 it f {8 Gt

8 Ghit |y {8 Gbit
£ DRAM

3Gt

DRAM

8

DRAM

8 Ghit

|
"5 TT [ s [ o5 [ os" =13
ey TR A ;AR AR sy AR, o USSRy, iy
| 4 4 4 4 4 4] 4 4 4] N 4 4 4 4l 4 4 4 4

64GB LR-DIMM

Memory Controller
{1 channel)

—
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At O}7|El=] - HPE Gen10 Persistent Memory
H0|e A|&5dE 45 0|22 £E=9| HE AERE|A|

- HZL|A 9|32 Co sl MES 52 452 Y

OH

— ClolE{7} 22 £[Z] 221 K22 ATES A|Z

_ ghu3 Shogo] T AZEQ0] O AJAE 22 M

NVDIMMs

— HPE NVDIMMs HPE 16GB NVDIMM

. AEE|R YRS 20|7| 95 MY 8
+ 16GB NVDIMM

— HPE DC Persistent Memory
- HEF 022 L WE AE2(Z
+ Cascade Lake MHO|AM AR 7t

— AZEQ 0] o2 AJAH &2 M
* 0OS: Windows, RHEL, SUSE 12|11 VMware
+ Apps: GO|E{H[O|A, A 0{F2(#|0]d

HPE Persistent Memory

whd
{
Q
wid
0
n
o O
o &
Q
Qs
LLl
(a
-

—
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Mt o}7|Ellz| — 0|2 2] NVDIMM(Non-Volatile DIMM)

NVDIMME 32| NVDIMM-N2} NVDIMM-F, NVDIMM-PL £ 12gt 4~ QIO H, NVDIMM-N Oj|22|, NVDIMM-FZ7} AE2|X|, NVDIMM-P7}

0| =22|t AE2[Z]9] 5t0[E2|= et TE 4+~ USLICH HPE= A NVDIMM-N, NVDIMM-F Type= A& &L Ct.

NVDIMM-N2 £2Z2 82| DRAMI} H| 3|2 022/ &7 E2 DIMMYL|CL. DRAMS 7|9 OiA| = St= A|AE B 22|(F 7| Z2])0[H,
CPU(OS)0|| A HM|A e 4~ U= 21 DRAM 2 LICH =, H| 3| &d B|22][= OSOj|A AMA S 4 QIS LIC. B 3|2d 0|22/ = DIMME|
LSOl A 2 Ol 22|2] = SfLICH NVDIMM-F= H| 2|2 022|S §A ot DIMMYL|CH. DRAMZ EASHA| 22X B 2|2 H22[S
A A =ste AE2[XYLLE OSE O] £EC|X|2 2|55t AE2|X] L5F2| H| 3| 2d H|22[0f HMA & - JUSL T NVDIMM-P=
DRAMI} H| 2|29 O|22|S i EAet DIMMELICL NVDIMM-P= £/ NVDIMM-N, F & 7t2|9| 52 B3 2= gL T

Standard NVDIMM E}<! NVDIMM(Non-Volatile DIMM)
. = Access Methods -> Load/Store, Block \ == == == == == == |
([ o —— ! L
[ 5 |
[

i / T E.[ = Performance = DRAM (read latency 10's ns) ‘ \
! - = Formerly ‘Type-1' JT
|

. ! v,
Access Methods -> Block )

- NVDIMM-F
Capacity = NAND (100's GB-1's TB)

é A «  Performance = NAND (read latency 10,000~ 100,000ns)
= Formerly ‘Type-3°

)
DRAM

8 Gbit
/| DRAM
1|8 Gbit
(=
DRAM
Gbit

i

8 Ghit

DRAM
8 Ghit
DRAM
8 Ghit
< %
Register
DRAM
™ 8 Gbi

DRAW
8 Ghit
DRAW
8 Ghit
-
DRAW

[ Y 4 Py Py 4 Py
| Mmux | | mux | | mux | | mux | | mux | g"‘”ﬂ‘ | mux | | mux | | mux | | mux |
AR SRiad Laiatatsl Siatoy IiReRensl RUSRES ERERARIR ARSI ARARANEL ARALSE (AL _mIMALRLRARY RERLS) (AREReREs
\ a4 a4 4 4 4 4 af a4y \ a4 4 4 4 4 4 a4

Memory Controlier
{1 channel)

£ NVD'MM_P Access Methods -> Load/Store, Block =E \ DDR
Capacity = NVM (100's GB) | an
Performance = NVM (read latency 100’s ns) L NAND
Formerly ‘Type-4' Controller
A e
HPE 8GB NVDIMM
-y ) : HPE A3 Type

Hewlett Packard
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At O}7|Elx] — 22| HPE DC Persistent Memory

Next-generation Persistent Memory+= 3D
XPoint™ & 7|4tC £ ol Intel® Optane™
1= e H|22|et nds AEL|2|0

2 gHatL|ct.

DC Persistent Memory Modules

Module Sizes: 128GB, 256GB and 512GB

Supported on HPE Servers featuring Intel® Cascade Lake™ processors

—

Hewlett Packard
Enterprise

H| 2|28 OjC|ofol & T2 Cl|O|E{S ZEM|Mof| 7}7t0]
HHZI§. 2 M1 Z{dtziol ¢|0|E{ MIE{ (DC) SefA A|AE
58 FEA7| LTI AZkE =ULICH

_2|Cj AZITH3TRIIA A4S (25: 6TB, 4s: 12TB)
- NVMe SSDs ELCt 38 04 W2 45
- DRAMCHH| ¢ =2 GB/$

Al SUE L 2

2 A0 21T o

- CLX: DL360, DL380, DL560, DL580, SY480, SY660, Apollo 2000,
Superdome Flex, CL2600/2800 using 2nd Gen Xeon processors

— Microsoft / Linux / VMware



발표자
프레젠테이션 노트
What they are 
New class of memory used as large server memory or fast storage
New Media based on 3D XPoint™ technology - Phase Change Memory (PCM)
DIMM form factor installed in a server memory slot
What they provide to customers
Cost-effective dense memory for larger compute needs:
Enables more compute capability for memory-intensive applications 
Up to 4x the capacity of DDR4 server memory
Configurations with lower $/GB than DRAM-only configs
Faster storage tier to meet performance and efficiency SLAs:
Fast storage tier for applications requiring higher performance SLAs
Up to 9x more transactions and 11x more users for faster and more efficient databases 
Up to 12.5x faster restarts for SAP HANA
Flexibility to deploy as dense memory or fast storage:
Single technology used as memory or storage reducing datacenter complexity
Scalable capacity that can grow with your business



Mt O |l -

= oC

Memory 2. &
DRAM £/

(R
Q)
db
O

2

=

Ho

o
Hir
rlo
ofo
o
X
oH

0

DRAM HC} GBgZ ] 2{215I H|&

stLi2| AHISollA 2|

AE2|A] A&

12| DRAM

0|2 2| HPE DC Persistent Memory

App Direct 2=
Storage &/
DRAMEL}I H =2 % 9|
CIole F&5d Als

@ 2|5 Halo] Y52 o, A St
S0 HIO[E{ S 72

2718/d | Ch2ERY 24 /WHE 2HA 2}

o O (L
] A

T EM|20] 7t 2H e AE{H 0| AR JH3

é;o E"l'_: DIMM %%0'" %;i-ll. 7"% HHl'% ﬁEEIZI z.“_g_
DRAM Memory 25 DRAM + App Direct 2E
CPU & DRAM £ 1.5TB (12x128) 768GB (6x128) Cache Memory 768GB (6x128) System Memory
CPU & PMEM £22F NA 3TB (6x512) System Memory 3TB (6x512) Storage
768GB (6x128) System Memory
2.0 HFH
OS =8 3% 1.5TB (12x128) 3TB (6x512) System Memory + 3TB (6x512) Storage
G|OJE{ A {2 o & NA NA 1.5TB (6x256) Storage
Hewlett Packard =2 SE} 8/5+4 DRAM caching 3/8t4 DRAM caching GJJOJEf S A &E2/Z// No caching

Enterprise



At O}7[Ell2] -

2{3HBHLICH,
=4
Registered/Buffered
/O G|O|E] &

2 ots o222 &8 &
2|c) 8%
V[=EIUIE PN
o222 E2Y DIMM £~2F
Ctel DIMM &A=
AH™ o222 4
=& M 2
Advanced ECC Z|¥

Advanced Memory 25

=22 A3
Frequency / Speed
0| 22| Latency
H&
—
Hewlett Packard

Enterprise

H22| £2 S48 Hlu

RDIMME Advanced ECC2 Memory Mirroring, Memory LockstepJ.}
LRDIMME Enterprise & Application &0 Aefst! LRDIMMS| &

RDIMM
Address 2t Registering
x4 £=x8
24
Cascade 1.5TB (64GB x 24) / Skylake 768GB(32GBx24)

6

372| Single & Dual Rank

8GB, 16GB, 32GB, 64GB

Memory Mirroring, Lockstep
Single, Dual Rank 2|¥
Skylake0| M 2666 MHz CascadeO|A 2933MHz 2|

g2 22 2 V|sS Als T
7 AMH] 7heetLt DB AMb{et Z0| 0|22 835 B0l ER=2

ol
rr

J

LRDIMM
Address 2! Data 7t2| buffering
x4
24
3 TB (128GB x 24)
6
37H2| Dual & Quad & Octal Rank
64GB, 128GB

Memory Mirroring, Lockstep
Quad, Octal Rank A|&

SkylakeO| M 2666 MHz CascadeOf|A 2933MHz 2|

RDIMM CHb| Sk
64GB FE A[Z{E|0f K22 1T}



A Of7|Elz{ — RDIMM 22| SM

RDIMMZ 8GB/16GB/32GB/64GB 0| 22| DIMM &42 A&

DIMM Type
== HPE 8GB 1Rx8 PC4-2933Y-R
o Kit
DIMM Rank Single
DIMM £ 8GB
Voltage 1.2V
DIMM Speed 2933 MT/s
DRAM depth 1Gb
DRAM width (bit) x8
DRAM density 8 Gb
CAS latency 21-21-21
Maximum capacity (GB)
16-slot servers 128
24-slot servers 192
48-slot servers 384

HPE Server Memory speed (MT/s): Intel Xeon Platinum/Gold 82xx/62xx/5222 processors

1DIMM Per Channel 2933 MT/s
2DIMM Per Channel 2933 MT/s

HPE Server Memory Speed (MT/s) : Intel Xeon Gold 52xx Processors
1DIMM Per Channel 2666 MT/s
2DIMM Per Channel 2666 MT/s

HPE Server Memory Speed (MT/s) : Intel Xeon Silver 42xx Processors
1DIMM Per Channel 2400 MT/s
2DIMM Per Channel 2400 MT/s

HPE Server Memory Speed (MT/s) : Intel Xeon Bronze 32xx Processors

1DIMM Per Channel 2133 MT/s
2DIMM Per Channel 2133 MT/s
—
Hewlett Packard

Enterprise

HPE 16GB 1Rx4 PC4-2933Y-

R Kit

Single

16GB

1.2V
2933 MT/s

2Gb

x4

8 Gb

21-21-21

256
384
768

2933 MT/s
2933 MT/s

2666 MT/s
2666 MT/s

2400 MT/s
2400 MT/s

2133 MT/s
2133 MT/s

Register DIMM (RDIMM)
HPE 16GB 2Rx8 PC4-2933Y -
R Kit
Dual
16GB
1.2V
2933 MT/s
1Gb
x8

8 Gb
21-21-21

256
384
768

2933 MT/s
2933 MT/s

2666 MT/s
2666 MT/s

2400 MT/s
2400 MT/s

2133 MT/s
2133 MT/s

HPE 32GB 2Rx4 PC4-2933Y-

R Kit
Dual
32GB
1.2V

2933 MT/s
2Gb
x4
8 Gb

21-21-21

512
768
1536

2933 MT/s
2933 MT/s

2666 MT/s
2666 MT/s

2400 MT/s
2400 MT/s

2133 MT/s
2133 MT/s

HPE 64GB 2Rx4 PC4-2933Y-
R Kit
Dual
64GB
1.2V
2933 MT/s
4 Gb
x4
16 Gb
21-21-21

1024
1536
3072

2933 MT/s
2933 MT/s

2666 MT/s
2666 MT/s

2400 MT/s
2400 MT/s

2133 MT/s
2133 MT/s



At o}7|&llz| — LRDIMM Oj|22| SM

LR-DIMMZ 64GB/128GB 0|22| DIMM &3 A& gL Ct.

DIMM Type Register DIMM (LRDIMM)
== HPE 64GB 4Rx4 PC4-2933Y-L Smart Kit HPE 128GB 8Rx4 PC4-2933Y-L 3DS Smart Kit HPE 128GB 4Rx4 PC4-2933Y-L Smart Kit
DIMM Rank Quad Octall Quad
DIMM &2 64GB 128GB 128GB
Voltage 1.2V 1.2V 1.2V
CAS Latency 19-19-19 19-19-19 22-19-19
DIMM Speed 2933 MT/s 2933 MT/s 2933 MT/s
DRAM depth 2Gb 2Gb 4 Gb
DRAM width (bit) x4 x4 x4
DRAM density 8 Gb 8 Gb 16 Gb
CAS latency 21-21-21 24-21-21 21-21-21
Maximum capacity (GB)
16-slot servers 1024 2048 2048
24-slot servers 1536 3072 3072
48-slot servers 3072 6144 6144
HPE Server Memory speed (MT/s): Intel Xeon Platinum/Gold 82xx/62xx/5222 processors
1DIMM Per Channel 2933 MT/s 2933 MT/s 2933 MT/s
2DIMM Per Channel 2933 MT/s 2933 MT/s 2933 MT/s
HPE Server Memory Speed (MT/s) : Intel Xeon Gold 52xx Processors
1DIMM Per Channel 2666 MT/s 2666 MT/s 2666 MT/s
2DIMM Per Channel 2666 MT/s 2666 MT/s 2666 MT/s
HPE Server Memory Speed (MT/s) : Intel Xeon Silver 42xx Processors
1DIMM Per Channel 2400 MT/s 2400 MT/s 2400 MT/s
2DIMM Per Channel 2400 MT/s 2400 MT/s 2400 MT/s
HPE Server Memory Speed (MT/s) : Intel Xeon Bronze 32xx Processors
1DIMM Per Channel 2133 MT/s 2133 MT/s 2133 MT/s
2DIMM Per Channel 2133 MT/s 2133 MT/s 2133 MT/s
—
Hewlett Packard
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At O}7 |2 — Oj| 222

olAL|C},
Reliabil_i_ty___
Availability_
Serviceability

0| 22|2h= HEoiA ArEstH Oflet Z

RAS 7|s

HPE Smart Memory= Tier40|Ato| Z|Alo| Z2I0]

Fe A
(-

A HE2| B22| RAS 7|58 25 A3t

« 0 22| ‘RAS’ feature = 0|2 2| error0]| CiSt

detection2} correctionS 2|5t 7|52
o|0| gL Ct.

g 20| A= H Ao 0|22 RAS V[sS
|

HESt R0t 00| GHEHIESE Y
UL

L T
('“,-:.7 a X 0
& lEm

Error Advanced Single
Correction ECC Device Data
Code (ECC) Correction
(SDDC)
—
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>

Single
Device Data
Correction
+1 ‘bit’
(SDDC)

Double
Device Data
Correction
+1 ‘bit’
(DDDC)

Nt

Rank-
Sparing

Memory Lockstep HPE
Mirroring Memory
Quarantine



At O}7|Elz] — HPE Smart Memory Fast Fault Tolerance

Fast Fault Tolerance = ADDDC (Advanced DDDC)2} 1 &= S&IL|C}, O] 7|=2 0| 22|29 Z0H0]| Cist etd-dut 7t&
01 712{0|= B{ZQILICt Y DDDCO| 2P & Al AS0| et THZE| 7} QUAR|2 Fast Fault Tolerance=

4 9l A7l L.

E 2
=

(=]

o OfAz| 25t FZ|QF 00 Ct2
DIMM SwapS of gt C}.

+ o247t YRS AS of 2
Tofo| o@2|7t S2lzoR
2SS Aot
malZeLc

« Random Access IfE1Ql
0| 22|04 SDDC 2t &7
99.9%2| 22| Y =S
HS gLt

—
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HPE 19| 7|=

HPE O0jj22| & 7|=2
QIEA SAHLZ S7tE
A2 0] 7|sE2
Haswell £E{ 32|
Cascadelake 7tA| 25
A= ASUH T

Smart Memory= HPECHO|
P20 As Dt
7= Ut

HPEQ| O 22| 2t 7|=2
SdE Vs 452 =
EfAtRt= 218 otE 0| dS
Al S L E.

22z 7242z
Redundant 2E2 2454
Eon, B0 met
S25iCtE 242 20|
w2t ol 7t EYE L

2lot 2 QHENE B
?let 0] 7|=2l DDDCO
20 32|E| 2ot THEE|
(2E Rank?} /40| £|0f
A0{0F 51, A2
Lock modeZ ‘52}510{0f gt
— 50%2] CZ 24) Cf20)
CHF=0] AHESHA|
GEASLICH

= {
S

2= DIMME 5tLte]
DRAMO| Zo}7} 2r4457)
a2 B s2imoz
s eHct.

otL}2| DRAMO| Error?}
L &2 slie DIMME
DRAM 2t0| combined
section@ Z F0|A| ElL|Ct.
22! Combined section@t
DDDC B2 S2F3HC}.
Error7} B443510{ DDDC
Dc2 525= DRAMGHO|
Combined section8t0|

450l 2oLt ChE 2E

Fole saizoz
St

g &t55H= DDDC 7|&2|
z|Ast A7 HPER A58

DE H22|7t Error7} EHAH5HY
Fast Fault Tolerance”}
HEE|7| HIA|= 2ol
desL 2 AL

Fast Fault Tolerance?} A4 2%l
T (Combined section) BH0|
‘40| AL}

LEH21 0{=2|70| 42
STHOI Lo HEO|M A A
2% 22 B 1%0]2t)
Throughput loss?7} 2H48tL|C}.
- 2|20l A5 U ok s
HEE|A| f2 LIHA| 2&
H22[= 2|tHel 4=
Al



M O}7|8l2] — Fast Fault Tolerance 2} DDDC H|u!

LQlLct.
YHo2 easts F2ALICH

3} - 5fLECS/ DIMM
fLtol X4 - ZF DRAMS/ Section
=zf: <o/ DRAM

Typical application looks like a huge freeway with lots of lanes. Memory error is like a bump in one lane. Only traffic in that lane is
slowed and there is minimal impact on the total throughput of the freeway.

SPEED
LIMIT

Fast Fault o0
— Only
Tolerance -~ Affected
Slows
SL'TIEIIETD Down

—
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At O}7|El=] — Array Controller

Gen10 Array 9_*5%31 = Gen99| Lol 7|52 OH=E A Eetit SA|0f 2L} Helstl 2s4o=2 HI0|E19P =52 dolg & U= UEE 7|s0
Z7t=| AGLICE 55| 2| 20] T2 = Crefet 23 54 2 H0[H =dYR|S 2t 22r8d V|s2 1 YRl otd S delste=

2t ER%*XI = Als &Lt

JEBAN RAID N
Mode Mode HBA Mode

Gen9 7|4t CjH]|
. 65% MS3EA 2 T 1600 IOPS 22
| &

==
- 46% MY MY

Level 1 Validated

Hybrid Mode Controller UEFI Configuration Tool Rapid Parity SR Secure Encryption

RAID5/6 4/d/A -/ Al
ARAIZHHY

PAz= HES ¥
CiolE 23 7|5+

(FIPS 140-2 Level 1)

HBA/RAID 2EE SA|0|
2| 243}04 PCle 29}

—
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A O}7|Elx] — Array Controller

HPE 7} A|&5t= Array controller@| A|&32 Smart Array Controller O|0H, CtE2t Z+2 Naming rule 0| Cj2} & & L|Ct.

= Ty

HPE Smart Array x-x Controller

< Controller Type

» S-Series » E-Series » P-Series * a = Type-a modular controller

- Embedded low cost - Essential - Performance * b = Type-b modular controller
- Software RAID

| series |
- -~
* 200 = Entry series

* 400 = Mainstream series « i = Internal Ports
. fSOOM:LI/DDrﬁ;nXiIL_Jm or performance series SAS Lane g « e = External Ports
or

* ie = Internal & External

¢ = Type-c modular controller
* m =Mezzanine controller
» p =PCle plug-in controller

—
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At O}7|El=] — Array Contro

Gen10 A|AEIS A|AHIQ)| T2} CFFst T
U RFOl SLEO THE 07| 2otE

2E3Eo| HEZS2

Form factor: Standard PCle plug-in controller

Cache size (FBWCache)
12G SAS A|¥

6G SATA 2| &

Z|CH X 7tsSt S2| E2
Z|CH A2 7FsS =2
RAID 0/1/5/10 2| ¥
RAID 0/1/5/6/10/50/ 60/1ADM/10ADM 2|2
Mixed mode 2|2 (HBA & RAID)

Boot mode : UEF| X|&J

Boot mode: Legacy A|¥

HPE SSD Smart Path 2| &

HPE Smart Array SR (license)

0

ol 4

cajolga

HPE Smart Array SR SmartCache (license)

0OS: Microsoft® Windows® 2|2
0OS: Red Hat® Enterprise Linux® Z|¥
OS: SUSE Linux Enterprise 2|

0OS: VMware vSphere® 2|2
—
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S100i Software

Eio] |23 S X
=ds 4 &ot0 £C
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238
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\
\
\

Optional

<

< | < <

o| 5t
e

ller

P408i-a

v
v
Optional
Optional

\

\
\
\

*P824i-p does not support 1 ADM or 10 ADM

P816i-a

v
v
Optional

Vv

< < <

<

E208i-p

gl

238
64

Vv
\"

v

Optional

<

< | < <

SHLICt. SAS/SATA/SSD/NVMe / uFF2 A 3&|=
P etk A|AE ZF 0] 0| R0 gL

P408i-p

i

2Gb

238
64

<

< < <

Optional
Optional

\'

\
\
\

* ME A2 A|F Quickspec 2

C}eFst C|A T2} S|

E208e-p
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\

238
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\"
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Optional

<
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4 Gb
v
v
238
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v
v
Optional
Optional
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< | < <

P824i-p MR
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Not Support
Enable

\'



At O}7|El=] — HPE Smart Storage Administrator

HPE At 2| Smart Array Controller 2t & & AE=2 §_|

2 MIE

= O
7EEEIS EEY 4 USUICL Y mECEIS Sl &.ﬂrz oz %
desdds 2t MF 20| 2| EUC

OI5HA|2{H HPEOIA A3 &=
&0l tet 2= 2=010| 7hsotH =

Smart Storage Administrator(SSA)
SSMM HA S0 atz|Qf SH

B oo o o—

E ri = =
nterprise RAID, Block, S & SFAS 2|6t
= |-
Avanlabla Gavicaln) = ] A-” o ;SI ll:'_:|7C>:‘ / |-6
SETvEs Al i e Connet T8 Bl rwad mbT T T JI
e Hewlett Packard o oo humesin
| &l Enterprise
Srnarl Rat iy [ centi gliers
e~ | - HPE Smart Arvay PA0BI-p SR GenlD
H W e Ay S0 R WS e
T S Actions ~  Sratus Meszages
wPE S Ay Pild g SN
L [ rev e
Olhaen Do ey
a8 fkel Plife D Contredler Configuration Summary
R ——— T w1 D Serayiy
B " DwtaLagos Deven

1~ 1 e D

. 1 ] [

Port Settings
A P PR e Mo

.‘ Pad FIH Alemi] Gl

RAID Level

) RO
(% RND =
) RS

O———Qis paDn s

Number of Pasity Groups (NPG) - -
Strip Size / Full Stripe Size

[y 1.FBR- B <

76 R 1D OE

) 32 WE R

) 10 R LT E

R P LY B L

It T B RS ]

() B3 00l 1 Y04 Kl
[ YA SR /AR

Sectors/Track
88
- n
Size

o Mgsergrs S2w. 3145 ME (1724 58
) Camimn Sow

Parity lnitialization Method

o Dolas® Tewea ety ook inbaie abor
¢ Faper DEwrs Wl Ferg-DvanuTie of Bl Sgs I BT DDA

] Chohe Mg Hadity Cmirsdier Srsimgy
_.}-‘ e e 'I-.
R o Maragm iy L THE AT
Of2io|ES| L C|lA3 Mg, | |«
25 44 Y vz
—
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At O}7|Elz] — HPE SmartCache Technology

HPE SmartCache 7| =& Array controller®| cache Bt 2 = 2235t cache &3 SSDE Sof 71315t 7| =2 A, Array controller 2| cache =

Metadata &2 AFE25t11, SSDE Accelerator 2 AFE 510 AT O Z A2 H| 2 2 G|0|E HMA M5 Z|C 4 BIZR| 2CHSIA| 7 | =
DRI

. : Large
OS Visible 5 Dl « Smart Array firmware L{£.0{| HPE

t Ms 233 bR B SmartCache 7|& Efzj
(03] Smart Array Driver - 245t firmware W& 7|
l - HE0o| E2t0|H{ 10|, application 2{| SA|
g8
HW HPE FBWC* . ' =2l 1M
Smart Array L e C Metadata Operating system Of| -4
Controller Controller Memory — Metadata 7} of flash backed write cache

(FBWC)0|| HA{=|0] 2F

* Flash Backed Write Cache AlH| cache'= SSDZ E3f 2%
- [ = o

Logical - SSD& | |23 80| 10% M
Disk

Physical

Disk

—
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MY O}Z|8lz] — HPE SSD Smart Path

HPE SSD Smart Path 7| =2 ProLiant Gen10 A{H0f SSDE 225t A2 A<

= o4

oF A2, Smart Array Controller 2| firmwareE Hx|X| &1 2 A
SSDZ9| 713 2[4 9| pathE A|&st= 7|=QILICt. HPE SSD Smart Path 7|=2 5 SSD 2| read performance 2 2|2 S0H{2E £
A&
° AFZ{0O| © -
HPE SSD Smart Path 7JjU % Ol 3=
- 67l O|A2| SSDE A2lsh A|AEIO|| Read intensive workload Z! 2 A|
(0153
. 8 7ts 2%
— HPE Smart Array controller O Al A| =
Driver — Smart Array driver & £3l| SSD22| 2|2 path AEH
_ D= RAID Level ©| Read 52 2|Ch2 Zo{=22|0, RAID 0 2] A0]=
Write 4=k SFAb
Smart Path Normal _ HPE Array Configuration Utility (ACU)OIA 24 7Hs
Smart Array
RAID Engine
SSD Array

—
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At O}7|Elz] — HPE SmartSSD Wear Gauge

HPE SmartSSD Wear Gauge— A|Z4A 2= SSDO| £~HZ &0leh 4~ Q& L|CH SSDo| WO E Soff 2A7|/AHA &2
=00l 2t Usage Remaining gauge(%EA|)7t 20{5LICt. SSD2| AIE &S -_erﬂ"*Ol n A|7*’H°§ ookt e
2= otA0f| =YStY| Mo CHAHZE E8| & AlLEES Agdez deld 4+ JEE gL
] FPE Smart Storage Adminisrator [=T= 1=l
Hewlett Packard =i sioage A 9
: Enterprise aaminirstar Y c ? X

Available Devicels) faF Fefresh S50

S 7|=5tH, 240

o2 C|AT 7}

Sender

w Seraer

E =Zmart furay P4allar
Emslbogd chacd Bl

_i! Smarts50 Wear Gauge Eummalg,“

HPE ACU
(Array Configuration Utility)

Smart Array Firmware version 5.0 O] AH5LE{
A1

Ho ol 2fojMA

* Usage Remaining “0%"= 2 7|/AHA|9| 20|
O|§2—I /\D:|0.” EEI-OH[___l.I_ ccolD:I AI7\.” —‘;q_
2 E|oto| AEiE HA|SH= A2 OtH I—IEL

CtetM 0%2 & AlYOol2te offd A3 S A&

MEY &+ UB LT

. Summary
H 200 GB A5 350 B0 80%: Life Ramaining
Poet e LE | . , .
Array Comtroller (=) el olal S50 with Wearoul Stalus ]
ﬁ Smart Ay Fadilar @ A0k GB SAS S50 04 07% Life Remaring Tolal Smar Amay 3505 ]
Frat 11 Boo® - Bay 4 ]
SR e - Tolal Mon Smarl Amay S50E i}
Otheer Deavices ﬁ 200 GR S45 830 BA AE% Lt Ramaining olal S45 S50 ]
%’ Fotd Bod: Byt - ] 5 .
= Sulkd State Dovicas olal S8 il
=B oo @ 400 GB SAS 350 100% Life Remaining ToiE Mywe FE0E 0
olal S50 -}
@ 400 GE 205 S50 100% Lo Femaning
ol E . Box 5 B |
i% 400 GB AT 350 100%: Life Ramaining
ot
LY >
== - S = 1212 BM
I_:_J & E = g ﬁ 2] 1VERINE
—
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M O}7|8llz] — C|A3

Gen10 A|ABIO| A= 7|Z0| SAS, SATA 7|HHo| HDD/SSDQ} 8174 HCH Als & QA S 25HA|7| = Tkt Z20| NVMe, SSD, PCle 7|
MYz 7t A2EUCL Sol g5 240 2[4etE ds= AlSshe 3714 EA2] RAID ZIEE2{(P/E/S Class)= ‘g2t orgd Lot 3t
=2 2AQL|Ct

T =

rx

ol
rr

HPE Hard Disk Drives HPE Solid-State Drives

I « HPE SAS / SATA HDD I + HPE SAS, SATA, NVMe SSDs

« HPE PCle Workload Accelerator O{EHE{
« HPE M.2 E2t0|E

HPE Smart Array 71EZ¢

= B I « Smart Array P-class Performance RAID ZHEZE2{
amn ]
'rl‘h-'l -I . .1!

« Smart Array E-class Essential RAID ZHE &2
» Smart Array S-class Software RAID

—
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Mt O}7|&lz{ — C|AT

Gen90|| 4EE|UE 2= A EY2| &H 7|22 A= Gen10 A|LROME HEE|D, 20t S 7|s7+3= ¢loi HDD / SSD £330 22 &
71550 4EEAS UL

ra

. HC} SkALEl SFF 22F - HDD gj|ie] HotZ3} 7|s
— 15krpm Z|CH 900GB, 10krpm Z|CH 2.4TB - Digitally Signed Firmware
- 3350 A|Z O] 2| HIAES St AHE BS Firmware| Drive0f| H-&&|7| X0 HE 0| QIZ/QLEANS 43H5t=

key £ E|
- Best in Class (BIC) firmware(s& 2| 12| Security)
 HDD Non-Disruptive Updates (NDU)

- Holof EO|EAIIE TIOJE] H2 L AIAR) MH|AT} IHst 2
st 2O AEE 7S 22

- SSD |R2| EetZet 7ls
- Digitally Signed Firmware

Firmware?} DriveO|| 2/ 8|7| 20| 0| QIZ/QEAS 23S key
2 @

» Low Latency(SH&x)E 2|5t SFF NVMe

- Best in Class (BIC) firmware(=& £|112| Security)

« HPE SmartSSD WearGauge
- SSDo| &3 g 2o 2 sto| 9l ha|5t

=
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At OF7 |83 - C|£3

Gen100 M= Hl£3 SX0f| 27 0[4f2] M.2 SSD &210| 7tset uFF Z49] A&z &
O|F Salf 120 Al HE5t= ++d(OS Mirror, 7|= RAIDS 719 ':)% Ct &l

| 2 USB 7|gF A&7t AlsE L.
|1 HefotA foie & | = /UG LT

22 7|s HS AL =L ==

. olbfzo olg|= L RGeS s s s eses ool w rcm ‘

S olant o GG T« 27 EEwfel Saoj=z + 480GB 6G SATARI x 2EA

oz -.—.IELEI: Dzl /E\EMg 29. 043£E7|-—7\-|l_' — oo =] « uFF E2}0|E Z|&2 ZA| - 830453 i

crel [ H A2 = =)

IS SFF =201 SX0A i ° ) - HW, SW RAID or HBA &

RAID1E 28g U= =55 « 22101 ojlH| E2to|E7t LFt o _

’ls L22MS 219, - T 20 EYE B AT
- ADIE E20|E 7|= 2| = +&9 7t84d & MB|&
. CHA| EC 715780 ER.

fol

« Dual 8GB micro-SD 7}E2 &2510f RAID1 OS C|A 3 A

flI

. JHA¥S}SH0|TIBIOIX 23 Ei S OS A Al 212o| Yot

I'|F

¢ AIAH LRO) Fatels P

© OAZ£R Y EYHIE BY

[
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M OF7|Ell] — 2|9 C|A3

Gen10 A AR A|AHIG| et Otk HEHS| CIATE A EL|CE. SAS / SATA/ SSD / NVMe / uFF2 A| &8 &= CHFet AT et gl
U ARO[ SLE0f| GHE O2{/HA| EotgdES 850 2Lt oo A[AE 2F0] O|FO0{ LTt
Type Performance Capacity Link Remark
480GB / 960GB M.2
240GB / 480GB / 960GB / 1.92TB / 3.84TB / 7.68TB 6G Digitally Signed FW
Read Intensive 960GB /1.92TB/3.84TB/7.68TB/ 15.3TB 12G Digitally Signed FW
960GB /1.92TB/2TB/3.84TB/4TB/7.68TB/11TB/ 15.36TB NVMe
2x480GB uFF
400GB / 800GB /1.6TB/3.2TB 12G
SSD Write Intensive
375GB / 750GB NVMe
240GB / 480GB / 960GB / 1.92TB / 3.84TB 6G
400GB / 800GB / 960GB / 1.6TB /1.92TB / 3.2TB/3.84TB / 6.4TB 12G
Mixed Use 240GB / 480GB / 960GB M.2
2x240GB uFF
800GB /1.6TB/1.92TB/3.2TB/3.84TB/6.4TB NVMe
15krpm 300GB / 600GB / 900GB 12G Digitally Signed FW
e 10krpm 300GB/600GB/1.2TB/1.8TB/2.4TB 12G Digitally Signed FW
7.2krpm 1TB/2TB/4TB/6TB/8TB/10TB/12TB/14TB 6G Digitally Signed FW
7.2krpm 1TB/2TB/4TB/6TB/8TB/10TB/12TB/ 14TB 12G Digitally Signed FW
e Write Intensive 375GB / 750GB PCle NVMe
Mixed Use 1.6TB/3.2TB/6.4TB PCle NVMe
— “MEAIL2 HESE 4 A0, A|F Quickspec & 2FZSHA| 2 HHEL|CY
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MH o7 €3] — 3|2l C|A3

DL360 Gen10 M= CreFot 2810| C|A3 g2 A AL F&E = 25
2ot 4 =2 2Hyds S LT SAS Expander Card S 0| &5t0f &2
=2 de= Alse = UsLIChL
R Heig 1y
et 8 SFF front hot-plug drive model
” U0 g SFF
< Media &4
2t
A HHE 10 SFF
2t
A MBI 4 LFF
—
Hewlett Packard

Enterprise

C|A3 &= Hot-plug & A HotH, M RO = T|A3
&= OA3 LS =2 AL 7t Array controllerE 2 aéroq ]
NVMe, 2 3HE 74
10 SFF NVMe/SAS Backplane option
HHE 8 NVMel} 2

SAS 28 7=
/
ZHE 10 NVMe

(=4
%’@,u-n. B [I=— ‘EE% s [js,.“* SHY 1 SFF
a] @ b oo sigge, [T, T T T T e eﬂ_\.m alsal=le (M)




M OF7|Ell] — 2|9 C|A3

NVMe= low latency, 11'd5& ?|oif PCle SSD 2 THS0{3l At B QIE{I|O]A QILICH O{E2[A|0]4 714 Y B4 A2 20| AL T
HPE+= PCI Card E}2/2| PCle Workload Accelerator?} C|A 3 E}RI2| 2.5inch PCle SSDE | &¢&fL|C}.

2E Gen10 M0 Zr2tg|= Universal E}Q/0|0H DL360 Gen100]= & 107H2| NVMeZ} Zzt0| EIL|C}.

B EX PRESS)

PCle Workload Accelerator 2.5inch PCle SSD
5 FormFactor CjA3 22 A3 22
1.92TB/2TB / 3.84TB / 4TB / 7.68TB / 11TB Read Intensive
2.5inch NVMe SSD SFF 1.6TB/1.92TB/3.2TB/ 3.84TB /6.4TB Mixed Use
375GB Write Intesive
1.6TB 3.2TB 6.4TB Mixed Use

PCle Workload

Accelerator PCI Card Type

375GB 750TB Write intensive

—
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Mt O}7|Elz{ — PCI

HPE Proliant DL360 Gen102 £ 57l(FLR+AROCE 82| 27t PCI SlotS | 28fL|C}.
PCle 3.02 A Z23I0{ 7|2 PCle 2.00 A 2S5t 7= 2 S8t 2 20| ALRE 4 AL LIC

T= Raw bit rate Interconnect Bandwidth Bandwidth per lane per direction Total bandwidth for x16 link
PCle 1.x 2.5GT/s 2Gbps ~250MB/s ~8GB/s
PCle 2.x 5.0GT/s 4Gbps ~500MB/s ~16GB/s
PCle 3.0 8.0GT/s 8Gbps ~1GB/s ~32GB/s

* bit rate0j| M Bandwidth 2H4F A| Gen1/Gen2 : 8bit /10bit Encoding (8dataES 27| 25iA 10bitE AtE)-20% Overhead,
Gen3 : 128bit / Encoding , 1.5% Overhead, CHE =2 Pre Direction 7|, Full Bi-direction BW= 2 X

B m s ) .
( «Gen3: 8GT/s Signaling size olut 2

D ‘ >> 60 «Atomic Ops, Caching Hints

Lower Latenc:es Imp 0 ved FM
EXPRESS" o :
-1/0 Virtualization I } x4
P i FC Card

a8t network card

Connector sizes

x1 @ PCle Gen2 @ 56T/s R
’ o E 30 ﬂ ’llll‘llll‘
’ o polocant @zsers Network(1Gb, 10Gb, 25Gb) /
B 20 Infiniband Card(40Gb, 56Gb, 100Gb)
x1é& X8
Low latency Network Card / FC Card
PCl/PCI-X Note: Dotted Line is For Projecred Numbers
L | 1999 2001 2003 2005 2007 2009 2011 2013 x16 Graphic CARD
—
Hewlett Packard
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A O}7|8l*]| — Riser Kit for PCI Card

DL360 Gen102 Of2fie} 20| Lkt Riser Kits A& &L Ct. Primary, Secondary, Tertiary0f| [C}2t & 470|0j| Riser Kit0| 2t2+0| &3 PCIQ|
Aaksts 7HE9| Z20) 2t TypeO| CHELICH REO] 2} 2t Riser KitS Z3HilA ALR ZHSBHLICE

o= Primary Riser Kit Secondary Riser Kit
D= GPU, Typical
17l2| x8 Slot
~ 1742 x16 Slot
Sy A 17429 x16 Slot :
a6 st S '_’_x_" With GPU Power Connector
=Y PCle
= 2712| SATA M.2
dd 2§H |9| 16 Slot 1742] x16 Slot
S PCI M.2
2712 PCI M.2

&AL 1742| x16

1742 x8

. HHE 10712| NVMe DriveE H2Z
%E M NVM — T =2 =
ixed © (2 Tertiary / 8 Secondary)
27li2] NMVe Drive &1Z
SIAH 1712] x16
=< 1712 x8 (low-profile)
With GPU Power Connector
—
Hewlett Packard

Enterprise



A O}7|El=] — Riser Kit for M.2

DL360 Gen10 A|AEIQ| Primary Riser 7}=0||=
S It EE FJIAZE0M 275 = dsTF AldE EE

M.2 2 &2z| & &hzhst

(@ 2 r—}

RUEE CIR1QIE|0f YBLIC AIARIO) Y2tels SFF/ LFF ClA50)

Qe A T2 HZELICH

> 9 S|2 s M FZ0| M.25 25 4 QlELCh

> Riser Card 7} 2H|E 71222 & £0]| 242} x16 CardE 22 + U=
£50| AL .
> M2z W& HEZZ{Q

S100i SATA Controllerd|| 2|slf =2gtL|Ct.

|

80 mm M.2 module installed in the
rear and front of riser

—
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Mt OF7[El%] — LIE93

Gen10 A|AEIO| HEQ T O{RHE= XA I E 2 =R 7|s¥ 2 3714| (Performance, Advanced, Standard)Z2 25 5|0 55 & L|C}.

2t 7| s0f wep 2ot M2t 7152 £50| AlsEt Y7 S4ol 2 2| Hete 452 F55 UEE + ASLIT

Performance

RDMA over Converged Ethernet (RoCE)
Data Plane Development Kit (DPDK)

Tunnel Offload (NVGRE & VXLAN)'

Hardware Root of Trust

T
(@)

Advanced

Fibre Channel over Ethernet (FCoE)
Flex-10 / Flex-20

5 Firmware Root of Trust
_ SLE o s
E:-.; ,Ej Standard ZAIZ 2/t Log

4 Single Root I/O Virtualization (SR-IOV)
NIC Partitioning (NPAR)
Q12758 E3t E0|E

Secure Boot

Y
Hr
8r
O
[0
=3

—

Hewlett Packard
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ME] o7 |13 — L E9)=

Gen10 A|AHIO| HEQ A O{RHE{ = 22t EE—’.\—, = G SFMEl 7|52 7|22 371X|(Standard, Advanced, Performance)2
S2EUCh 7} 4R S40f e TSt |52 ROt A pA0| D Balsh 2 4 UBLIC

- (] [

Y
[
o OfSHE{C} 2/4port 22t « OSHE{} 2/4port 22t - 10G2| 250% Ms M=
- 10GBASE-T EI « ZAA|AQl oz} ed Wot - 25GbE
- Y Yol 284 HERA - 10GBASE-T 84 « 50/100Gb s 13
4 dfot - 7Hdst 7215 AIH - TOR HEL 3 A2|Z|
- VMware NetQueue  QIBEZ HOV |5 XME

- Microsoft VMQ - kS TSl H2F
- 10/25GbE O{THE]

—

Hewlett Packard
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발표자
프레젠테이션 노트
Claim: 2 and 4 port efficiency for lowest cost per port scaling1
Substantiation: 1 Based on price per Gigabit of a 10Gb 4 port 536FLR-T card vs. a 1Gb 4 port 336T NIC, September 2016.

Claim: Lower cost infrastructure with 10GBASE-T options2 
Substantiation: 2 Cables and RJ-45 cable cost is less than DAC or AOC, September 2016.




M OF7[elx] — 2|2 L|E9|3

DL360 Gen102 7|24 22 1GB x 4port embedded Network cardS A|-Z&HL|C}. |

Embedded Network card #0t OtL|2} FlexibleLOMS 7t 22 A|53510f PCI Slot A2 G1O| e
HESQ 3 7t 0|23} 40| 2| Y= B, 0|2 Q|5 A|AE HE0] of2Het Z+2 FlexibleLOM
&2 Al L

-
%7t FlexibleLOM &4 7|2 embedded

1G 4port
. 331 366 560 533 534FLR- 562 562 562 622FLR- 631FLR- 640FLR-
FlexibleLOM ' p, o FLR  FLR-SFP+ FLRT = SFp+  OoofLRT S36FLR-T b bt FLRSFP+ SFP+  SFP28  SFP28  SFP28
Speed 1Gb 1Gb 10Gb 10Gb 10Gb 10Gb 10Gb 10Gb 10Gb 10Gb 10/25Gb | 10/25Gb 25Gb
Port 4 Port 4 Port 2 Port 2 Port 2 Port 2 Port 4 Port 2 Port 2 Port 2 Port 2 Port 2 Port 2 Port
Chipset Broadcom Intel Intel Broadcom | BroadCom | BroadCom | Qlogic Intel Intel Intel Qlogic | Broadcom | Mellanox
CAT6 UTP | CAT6 UTP | CAT6 UTP
Transceiver | RJ-45 RJ-45 Fibre RJ-45 Fibre RJ-45 RJ-45 RJ-45 Fibre Fibre ~ Orpetter  orbetter | or better
twisted- twisted- twisted-
pair pair pair
Flex-10/ . . . ,
. . . NFV FlexFabric | FlexFabric | FlexFabric | FlexFabric NFV NFV NFV NFV NFV NFV
FlexFabric
Supported DL/ML/ DL/ML/ DL/ML/ DL/ML/ DL/ML/ DL/ML/ DL/ML/ DL/ML/ DL/ML/ DL/ML/ DL/ML/ DL/ML/ DL/ML/
Server Apollo Apollo Apollo Apollo Apollo Apollo Apollo Apollo Apollo Apollo Apollo Apollo Apollo
—

*MEAE2 A& Quickspec 2 IR SHA|Z HIZFL|C,
Hewlett Packard

Enterprise



At O}7[El]2] -

DL360 Gen100{A{= Of2liet 22 tiret PCle H{YEIS Al5otal UG LT

NETWORK

FibreChannel
HBA

—

Hewlett Packard
Enterprise

7|El PCle O{&E]

Type

PCle

HBA

Remark
HPE Ethernet 1Gb 2-port 332T Adapter
HPE Ethernet 1Gb 4-port 331T Adapter
HPE Ethernet 1Gb 2-port 361T Adapter
HPE Ethernet 10Gb 2-port 530SFP Adapter
HPE Ethernet 10Gb 2-port 530T Adapter
HPE Ethernet 10Gb 2-port 562SFP+ Adapter
HPE Ethernet 1Gb 4-port 366T Adapter
HPE Ethernet 10Gb 2-port 535T Adapter
HPE Ethernet 10/25Gb 2-port 631SFP28 Adapter
HPE Ethernet 10/25Gb 2-port 640SFP28 Adapter
HPE Ethernet 10Gb 2P 560SFP+ Adapter
HPE Ethernet 10Gb 2p 573SFP+ Adapter
HPE Ethernet 10/40Gb 2p 574QSFP+ Adapter
HPE Ethernet 1Gb 4-port 366T Adapter
HPE Ethernet 10Gb 2p 562T Adapter
HPE Ethernet 10/25Gb 2p 621SFP28 Adapter
HPE Ethernet 10Gb 2p 521T Adapter
HPE Ethernet 10Gb 4p 563SFP+ Adapter
HPE Ethernet 10/25Gb 2p 661SFP28 Adapter
HPE Ethernet 100Gb 1p 842QSFP28 Adapter
HPE Ethernet 40Gb 2p 565QSFP+ Adapter
HPE Ethernet 100Gb 2p 843QSFP28 Adapter
HPE Ethernet 100Gb 2p 870QSFP28 Adapter
HPE StoreFabric SN1100Q 16Gb Single Port Fibre Channel Host Bus Adapter
HPE StoreFabric SN1100Q 16Gb Dual Port Fibre Channel Host Bus Adapter
HPE StoreFabric SN1600Q 32Gb Single Port Fibre Channel Host Bus Adapter
HPE StoreFabric SN1600Q 32Gb Dual Port Fibre Channel Host Bus Adapter
HPE StoreFabric SN1600E 32Gb Single Port Fibre Channel Host Bus Adapter
HPE StoreFabric SN1600E 32Gb Dual Port Fibre Channel Host Bus Adapter
HPE StoreFabric SN1200E 16Gb Single Port Fibre Channel Host Bus Adapter
HPE StoreFabric SN1200E 16Gb Dual Port Fibre Channel Host Bus Adapter

“MEArEE A

E Quickspec=

2R
(=

Z5tAIZ BT,



At OF7 |82 — 7|E} PCle OE]

DL360 Gen100{A{= Of2liet 22 tiret PCle H{YEIS Al5otal UG LT

Type
PCle
CNA
FLR
FLR
Infiniband
PCle
—
Hewlett Packard

Enterprise

Remark
HPE StoreFabric CN1300R 10/25Gb Dual Port Converged Network Adapter
HPE StoreFabric CN1200E 10Gb Converged Network Adapter
HPE StoreFabric CN1200R 10GBASE-T Converged Network Adapter
HPE StoreFabric CN1200E 10GBASE-T Dual Port Converged Network Adapter
HPE StoreFabric CN1100R 10GBASE-T Dual Port Converged Network Adapter
HPE StoreFabric CN1100R Dual Port Converged Network Adapter
HPE FlexFabric 10Gb 2-port 534FLR-SFP+ Adapter
HPE Ethernet 1Gb 4P 331FLR Adapter
HPE Ethernet 1Gb 4-port 366FLR Adapter
HPE Ethernet 10Gb 2P 560FLR-SFP+ Adapter
HPE Ethernet 10Gb 2-port 562FLR-SFP+ Adapter
HPE Ethernet 10/25Gb 2p 631FLR-SFP28 Adapter
HPE Ethernet 10Gb 2p 535FLR-T Adapter
HPE Ethernet 10Gb 2p 562FLR-T Adapter
HPE Ethernet 10/25Gb 2P 640FLR-SFP28 Adapter
HPE Ethernet 10/25Gb 2p 622FLR-SFP28 CNA
HPE FlexFabric 10Gb 2-port 533FLR-T Adapter
HPE FlexFabric 10Gb 4-port 536FLR-T Adapter
HPE InfiniBand FDR/Ethernet 10Gb/40Gb 2-port 544+FLR-QSFP Adapter
HPE InfiniBand FDR/Ethernet 40/50Gb 2-port 547FLR-QSFP Adapter
HPE InfiniBand FDR/Ethernet 10Gb/40Gb 2-port 544+QSFP Adapter
HPE InfiniBand EDR/Ethernet 100Gb 1-port 840QSFP28 Adapter
HPE InfiniBand EDR/Ethernet 100Gb 2-port 840QSFP28 Adapter
HPE InfiniBand EDR 100Gb 1p 841QSFP28 Adapter
HPE InfiniBand EDR/EN 100Gb 2p 841QSFP28 Adapter
HPE InfiniBand HDR/EN 200G 1p 940QSFP56 Adapter
HPE InfiniBand HDR100/EN 100G 1p 940QSFP56 Adapter
HPE InfiniBand HDR100/EN 100G 2p 940QSFP56 Adapter

“MEArEE A

E Quickspec=

2R
(=

Z5tAIZ BT



At O}7[Ell %

Gen10 A|AEIO|AS T2y

Y7 S0 Tt Crafet GPU Z £

- GPU

,HPC 4 oj4l2

'd(Deep Learning) = OF0f| &&= CHst GPU S4E A5
Aeet RS HEigh 4~ Qlon, A|AHI0| Tl 02 71| GPU O{RHEE &2fste

LTk

EE SAEUS

LT},

Bard Metal (Pass-Through)

Shared GPU

Pass-thru GPU

eVDI

HPC

Machine Learning

Graphic (CAD / CAM / Design)

Win 7 OS

I NVIDIA Graphics driver

App App

Win 7 OS

VRAM VRAM

I NVIDIA Graphics driver

VRAM g VRAM

[] VDI vendor’s shared
graphics framework

I NVIDIA Graphics driver

VRAM B VRAM § VRAM

B NVIDIA Graphics driver

OEBE0O

[T1 [

ypervisor | Il

: NVIDIA

NVIDIA USM (driver)
Device Emulation framework
GPU Hypervisor

GPU Memory Management

—

Hewlett Packard
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MH] OF7|E%] — GPU 4

Performance
Bare
Metal
MI/L
Graphic
(Pass-Through)
Graphic
eVDI
—
Hewlett Packard

Enterprise

DL360Gen10

HPE Graphic / Accelerator
HPE NVIDIA Tesla K40 12 GB Computational Accelerator
HPE Tesla K40C 12GB Computational Accelerator
HPE NVIDIA Tesla K80 Dual GPU PCle Computational Accelerator
HPE NVIDIA Tesla P100 PCle 16GB Computational Accelerator
HPE NVIDIA Tesla V100 PCle / FHHL 16GB Computational Accelerator
HPE NVIDIA Tesla V100 PCle 32GB Computational Accelerator
Intel Xeon Phi 7220P Coprocessor Kit
HPE NVIDIA Tesla M4 4GB Module
HPE NVIDIA Tesla M40 24GB Module
HPE NVIDIA Tesla K80 Dual GPU PCle Computational Accelerator
HPE NVIDIA Tesla P4 PCle 8GB Computational Accelerator
HPE NVIDIA Tesla P40 PCle 24GB Computational Accelerator
HPE NVIDIA Tesla P100 PCle 16GB Computational Accelerator
HPE NVIDIA Quadro M2000 Graphics Accelerator
HPE NVIDIA Quadro M6000 24GB GPU Module
HPE NVIDIA Quadro K6000 PCI-E Graphics Adapter
HPE NVIDIA Quadro M4000 Graphics Accelerator
HPE NVIDIA Quadro M5000 Graphics Accelerator
HPE NVIDIA Quadro M6000 Graphics Accelerator
HPE NVIDIA Quadro P2000 Graphics Accelerator
HPE NVIDIA Quadro P4000 Graphics Accelerator
HPE NVIDIA Quadro P6000 Graphics Accelerator
HPE NVIDIA Quadro RTX 4000 Graphics Accelerator
HPE NVIDIA Quadro RTX 6000 Graphics Accelerator
HPE NVIDIA Quadro RTX 8000 Graphics Accelerator
HPE NVIDIA Quadro GV100 Graphics Accelerator
HPE NVIDIA Tesla M60 Dual GPU PCle Graphics Accelerator
HPE NVIDIA Tesla M60 Reverse Air Flow Dual GPU PCle Graphics Accelerator
HPE NVIDIA Tesla T4 16GB Computational Accelerator
HPE NVIDIA Tesla M10 / M10 Quad GPU PCle Graphics Accelerator

*ME A2 A|E Quickspec =

225

VRN

tAIZ BFEfLICH



At O}7|Elz] — Power Supply

02 Ao Clkst BE
AIAE“ DHEo|| whef CFeF
MY 35712 A5t
HESE7| R IHES

Z(HDD, SSD, Als7
odEH REF |

o —

& |o) 2ot Ho 2 526t 4 QI= 2 Gen100{= 1600W S2o| I 2= 22| 7} 2| K ElLCt.

odo

= 2
oF i Sod 2|7t 2|0, 2[Cf Ajerg 7|Zo2 13l e HASE7| HLIof HE A0 2| X3t
ST 22| YHIZ RISl LT 22 Al2|=9) HEss’le MHEE S0l € dd 55712
A

—

A wAE & UAs 28 FH=: AU
MY 237| £ 500 Watt 800 Watt 1600 Watt

z2 AC AC /DC AC O~ >

Qled 2 9f Hel 100 ~ 240V 100 ~ 240V 200~240V
olad Q| CHH| =242
25 48 oYl =549 94% 96% / 94% 94%
Het s
Energy Star 4 Platinum -I;:Z:LUUT“/ Platinum Plus

Power Discovery Services No No Yes

—

Hewlett Packard
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UEFI (Unified Extensible Firmware Interface)

« Gen102 7|&2| HPE Legacy BIOS2} Al22 BIOS?Q! UEFIE &Al X|&etLCt..
 UEFI= MUY EE5| 12 Y= Windows, Linux A€ 0| 2= OS2} VMware, SolarisE X| gL Ct

Tz

Architecture

Mode

Boot Partition

Runtime Service

Driver Model

App Model

—

Hewlett Packard
Enterprise

Legacy BIOS

x86/x64 Only

16bit (real mode)

MBR (2.2 TB limit)

No

No

No

UEFI

o2 ¢l

gjo

32/64 bit

GPT (9.4 ZB* limit)

Yes

Yes

Yes

Replacing 30 years of Legacy BIOS Evolution

® &=

U b un tu Microsoft

7

2d
e

soLaris

Unified Extensible Firmware Interface



Gen100{|AM A|&5l= UEFI M2 7|5s&

Gen10 0| XS] UEFI= Of2{2t 20| MA|CH tiE| &f B2 7[s5S AlSELIC

. SHAFE| A{H] HOF Unified Extensible Firmware
Interface (UEFI)

o

FO|

fon

- O £&! Wjotct BIOS, iLO Firmware, CPLD2| E 9t AEfE
- Silicon Root of Trust £ £5t QtMsH 1.5
- W& Firmware 7|82 TPM 2.0

J
r.

- SAE BE SE WHS UEFIS S8 14 7t
| QEYEQT HEZ2 0| EUS HEQT AEHS H2Et= HTTP/HTTPS boot 2|2
HTTP/HTTPS boot= 7|2 PXE Boot CiH|5104 OO CiSH Q121} T2 WHE B 222 X2

- UEFIE S3fl #4151 RAS 7]5 14 7Hs

UEFIZ &3l HPE Fast Fault Tolerant Memory, Address-base Memory Mirroring 7| %
- HTTP/HTTPS boot= 7|2 PXE Boot CHH| 5101 2010 T3t QIZT} B2 82 HIE 222 A2

* 4 HARS0| HA=t BIOS Profile 28 7tS - 49 BES 12 UEFI BIOSE HW A|A"), 08, 2|2
CE BEHES2| M0 SetL|Ct.

- Gen9 OiB|5t04 [T 66% A £& A[ZH0| =& AS LT

- UEFI BOOT mode0j|A{ Smart Array ConfigurationO|

- Shell 2 RESTful APIS £3 UEFI Setting
& JHs &L Ct,

MZ CommandE £+ A=l 2l B $HA
_ UEFIZ 2M5}7| 95t Z42 HPE RESTful API 22

—

Hewlett Packard
Enterprise
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ol3H5t 2|2 2|5t Y7 |8t 2 = API - RESTful AP
REST(Representative State Transfer)ful API= ¢l(http) 7|E+2| Open API & L|C}. O] API= C|H}O|A Q| 2= 225tHA| 7| & applicationO]|
St

g
AE5HH +HE2 7lsS AMSELIth. HPES| 2= A|Z2| &2] Solution2 SF 8 ZEI=2S XS 5t= RESTul APIZ 7HEE|H O]= 2E
SIEQIOE &t2lst7| fIet 2 ToolO| Ofl, SHESO], QIZ2}, SIWE O E= TSt 22| Tools AlSe 4= USLIC.

7|2 ndl (separate tools) 44t 2% (one tool)

HPEONCFG
iLO

RIBCL- scripting

CONREP ‘ BIOS

Deployment Setting IP —Multi-server IP . iLO
Scripting Toolkit HPE SUM . BIOS

HPE SUM CLI
o ¥
*+ HPE SUM

* Smart Array

* ACU/HPESSA - « NICs* » Smart Array- HPESSA
« NIC config Utility- No — ‘ . HBA* NG HPE RESTful

CLI — - Onboard S Interface Tool
« OACLI nboar « Onboard Administrator

Administrator* ‘
* Virtual Connect
. * OneView
=2 * One View* - Insight CMU
- VCM CLI i ‘ « Virtual
D‘D‘ Connect*

* Currently not supported on STK

—

Hewlett Packard
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IPMIC| EHA = H 26t A H= QIE{N|0|A - Redfish
BE

ClE||O| ARIL|C}. Redfish API 7|Ete| Bt OIE{I|O|A S Soff Ef HIT

STE HEE, AER| U HET AHAS S0 el 4 ABLIC

Redfish= 7|20 4822 0| ALE
AT o = 289 2 &dd =2

Open Source tool adopted by Redfish API
il0rest : RESTFUl Interface Tool uversion 2.8

Copyright [c] 2014, 2017 Hewlett Packard Enterprise Development Company

iLOrest » help
Usage: ilOrest [GLOBAL OPTIONS] [COMMAND] [ARGUMENTS] [COMMAND OPTIONS]

Options
“h, ==help thow this help message and exit.
=¢ FILE., ==config=FILE
Use the provided configuration file instead of th
default one,
cache-dir=PATH Use the prouvided directory as the location to ca
- IT QX 2}Z 2|5t At H= RESTful API efault lecation: _ _
- _ o x ) C:yUserskocurema'AppDatatRoaming’,, iL0rest )
- 7|20 AZAME, HH|Y SYHOZ ZAYSE | YAIS 247 Intergration
- 2| O3} 7| = g 5 =) 5 Lo M= GLOBAL OPTIONS:
=20l F{Sret JIZ S IPMI A0l Hfeh &5 g=et 22 7SS Als -y, --ugrbose Display verbose information

ME AZ| 0| 2t7S10| Script2 27| C-o| MHE 2|3t 2 Q)

LES

Of F/W 12[0|= L CHIEHA| GO {22 7|sS2 integration

HPESLO| 3%
- iLO RepositoryE £t M| ZEUHE AGH0|E
- iLO, BIOS, Secure Boot, TPM 2|5t Redfish conformance update

HEASS SISt 2ATERI0 72 7|E, 2t0|Eei2| S56t ZE A=

HPEQS| 25 HZHEO| Cisl 5071 0]4t2] Command A&

Remote Console Z 2 Q10| 2AO|A QHASHA| =201 & 2+ 2~

=22 T

—
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AHS (Active Health System) Viewer

Active Health System Viewer= ¢!
YIAIO|EE E5H uploadE 1A | H

—_ L

= Sofl & 8IS 2,021 &7 &0t Tool YLITH 2t 4B|0j|A 2[efet AHS logS HPE

ZtH|2| Warranty2} Service level2 29!

23 AZ|LI0fs B2 237 SAAS fix, 22| L 2cket £ AL

',.,";',,'- Actlue Health System Viewer

Wrevign 1.8 AR O 1 B EE AN

User ID

Enter email addreii
Wonmr uraer W1 emay b e P Pt Uy o | el
Pansward

Entar passward

Rermember me

M UHdr Regratiation
Forgat User 10

Fargat Passwssnd

“.l.lﬂl'ﬂ. to the HP Passport log In. Please enter vour HP Passport 1D and password

242 271910 =L
Passport IDE&

ot .ﬂ.rtll.re Health S'_.'stem 'u'iewer
View a new AHS Log + st Mg

AHS LogE

o=c

Search AHS viewer for uploaded AHS Log

AHSV can be accessed by clicking on http://www.hpe.com/servers/ahsv
_ -
Hewlett Packard

Enterprise

F o
0| &

AU, fix gfS & LE=Z 20 FLIC}. Of ToolS Sl

S O
M=

AEo2 AL

2 S0 247
Al M=ot 23S Fix

hewtenreciard Active Health System Viewer

Enterprise Version 1.8

HPE_2M244000MW_20160916.ahs

9/15/201611:46:11 PM

System Dashboard
Fault Detection Analytics

Event Logs

Software and Firmware Inventory

System Board
Processor
Memory
Power Supplies
Storage
Networking

0A

0s

Power Supply

09/28/2016 @6:41:23 PM

Serial Number: VCGBIAI017
SKU Number:727029-821
PCA Part Number: Unavailable

Intel(R) Xeon(R) CPU E5-2650 v3 @ 2.30GHz 0 2300 MHz
Stepping: Haswell C.0/C.1

8x 16 GB 2133 MHz (Smart Memory)
Manufacturing Dates:

PCA TimeStamp: Unavailable

System Chassis Build Date :Unavailable

P244br Array Controller in slot 0
Firmware: 3.56
2x 100.03 GB SATA 55D Hard Drivel(s)

Power Supply 2 @ 2250 Watts
Power Supply 3 @ 2250 Watts
Power Supply 4 @ 2250 Watts
Power Supply 5 @ 2250 Watts
Power Supply 6 @ 2250 Watts




M=% 2l Intelligent Provisioning

0| Gen100{| M= Intelligent Provisioning2 G2 &2 AFR2E 4~ &L CH B = 92| Rebooting £ SUMS Ax|& T2 910] iLO web Of| A
HtZ ¥£0| 7tsotH &5 5t Wt ¥ S L G 271 2 2 Integrated erase utilityS Soff 2Ot2 B 2FHES L CY.

Intelligent Provisioning SO A Firmware &... -Installed... @ © © A 7

Information Firmware Software ILO Repository Install Sets

System Information 9 Update Firmware

Installation Queue

« 0= &€ Intelligent ProvisioningE At&2¢gh + A&L|C}. S B
Firmware Name Firmware Location
Version

=
~ MHO|| L2 iLO Ul 2 BEEl A| F10 KeyS E5ll 4 7t5 (HE9|

iLo 1.10 pass 70+ System Board

USB/optical drive7t Z 2 Qi i Utvish el
= . . - (05/2272017)
- 7|% 6|‘E-c|-)=”0'| —_rLAC-)l, RBSU Settlng, 0S Installatlon% AE-IZI Dl‘ﬂ*l‘% Intefligent Platform 1560 Build 4 System Board

Abstraction Data

= A5 SHSE A o
S £xHoR WS 4 US

System Programmable
Logic Device

—~ USB Drive £2 iLO Script2 £5l CI4=0| Mt M32| 7t5 N ' HI=Z FimrwareS %G|0|E ot7Lt
iLO RepositoryE E5lf &IH|0|E

Informaton

Information

« Intelligent Provisioning & S5t £4|2 firmware update

Server Name WVWIN-GA1TATHBLSE
Product Mame ProLiant DLS5S60 G
D 30383831-332D -4

313130445159

~IP, iLO, Storage S2 |33l HY0f 2 O|HE YOOI E

cef
22 Repository £2 Internet(HPE.com)2 214510 T9|0f
%.*HIOIEg 213t

CMN7TTF110DQY
1880-3002

L34 w1 00 (OS/22/
O5/22/2017
O5/22/2017

roL s L=

- Internet2 E3af| O|MEC} AM&SHD ZE5HA HAOE HH0|E ranagement ' =l Intelllgent PrOV|S|on|ng H&

Performim IViaintenanace

- integrated erase utilityS S35t Security 2t&

- BE 42T AEZ|Z|O HIO|EHE MA 2N A LRSS
decommission
~iLO 2} BIOSE factory defaults 2E{ = 2| Al

—
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Infrastructure Management &5&M 27 >iLO 5 22| izl

ProLiant Gen10 AH0||= < 2tad51 7l 22|QlIZI01 L0 5 T2 M A7} LIZHE|0] Q14 LIC} iLO 5= 7|Z2| Gen90f|A 71Z| 1 Q& of 24
7|5 E80 oL 2} SFAEl T2 MM 2 O 2 SEEIA|ZH 2E9tS 2|5t EFISH 7|&(Silicon Root of Trust), Run-time Firmware Validation S SHCH|
Cl 2ste 7|55 AlSELC

T2l 0] A a0l 87 22

Power & Thermal - Temperature Information 00 B®OA

« L§ 2=l NAND FlashE £5t S/W
Dil Firmwa re OH-I E—” O| E Firmware & OS Software

+ YZ0| AgentV} U2 gl ERROU . e,
Agentless Management -

« LYAE 16007f I2tH[EE Sol AFA|
A DL EF

* log 2! Alert 4|2

« HA A2Y 2EE Sl

ts

Tce635p0ic
DL380G10RV

o
b
o)
=l
L]

U30 v1.20 (05/09/23
05/09/2917

Remote Support
Administration

7H A Al 23
« 4% AL A0 (Regulator)
« &l AHE capping

wTeT . SHE9012] HOf7t EAEty| 0] Ko
; ]I'I[ s W ol pe| IE HZ
- 712 GUI 7|ute] QlEfmo| A
+ Scripting Q/E{H 0]~ |2
ElE-—— LAY BEE IREZ HZ
| .. SDiit - HPESIM, OA SO £82{o=2 28

N URL CO-ROM/DVD

EEEO

AFE| Y 291 & Thermal Control Tade| st

—
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Infrastructure Management &M A7 >iLO 5 22| QA

iLO 5= 2t license Edition OC} | 25t= 2

Feature iLO Standard iLO Advanced
A SHE 2E Gen10 MH (7]2) 2E Gen10 AMH (S4)
LiZF SUA A|AE] \Y \Y
Virtual Power buttons
IPMI over LAN/DCMI
Web-base GUI
SSH command line interface
Virtual serial port (VSP)
Active Health System
Agentless Management
iLO Reboot Switch
HPE RESTful API
Silicon Root of Trust
iLO Security Dashboard \Y
Integrated Remote Console Pre-OS only

I <K<K KK KK KL<

iLO Federation Management
Virtual Media via Remote Console
Remote Console Record and Playback
Email-based alerting
Scripted Virtual Media
Remote Syslog
Advanced Power Management
Jitter Smoothing
Commercial National Security Algorithm (CNSA Mode)
Runtime Firmware Verification
Automatic Secure Recovery
Secure Erase of NAND/User Data

Server System Restore

I KKK KK K K KKK K8k x|k <

Workload Performance Advisor

—
Hewlett Packard
Enterprise
HE MMt 2|2 L= 2135 2F05HA|Z HEZEL|CE  https://www.hpe.com/h20195/V2/GetPDF.aspx/4AA4-5167ENW.pdf/
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iLO Workload Performance Advisor

iLO Workload Performance Advisor= A|AEI I3 2E DLIEZS E510 M58 /S BIOS OI210|E{ S 70| Egt 4= U S LTt
® 9 A

Intelligent System Tuning - Workload Performance Advisor

Performance Settings Performance Monitoring

Waorklead Performance Advisor

Server Workload ¢

Workloaqpimmeehermes S
CPU Utilization Low
Memory Ut lization Medium
10 Utilizaticn Low
NUMA Awdreness High

Performance Tuning Options

Selected Duration
10 min v

Tuning Options

Sub-NUMA Clustering

NUMA Group Size Optimization

Uncore Frequency Scaling

Memory Refresh Rafe

Power Regulator

Minimum Processor ldle Power Package C-state

Energy/Performance Bias

—

Hewlett Packard
Enterprise

Workload Characteristics

CPU Utilization

Memory Bus Utilization

|/O Bus Utilization

NUMA Awareness

Current Sefting

Disabled

Flat

Auto

2x Refresh

Dynamic Power Savings Mode
Cé State

Balanced Performance

10 min 1hr

Low Loy

Low Loy
Low Loy
High Hig

Recommended S

Enabled

Clustered

Maximum

2x Refresh

[S]

24 hr
Tuning Options
Sub-NUMA Clustering
NUMA Group Size Optimization
Uncore Frequency Scaling
Memory Refresh Rate
Power Regulator
Minimum Processor Idle Power Package C-state

Energy/Performance Bias

Dynamic Power Savings Mode

Maximum Performance

Current Setting

Disabled

Flat

Auto

1x Refresh

Dynamic Power Savings Mode
Cé State

Balanced Performance

Recommended Setfting
Enabled

Clustered

Dynamic Power Savings Mode
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[ S

iLO Federation Management

iLO Federation2 HE2| S 22| AH{, Agent, Application §10| iLO 2 M|A{7} Z2t=| Cf4~0| MHE 22| &

A O]
=2 T M

rr

1 — —

>
R

LT
- Unlimited Scale : iLO T2 M| A7} Z2EEl MEZ 10~1000CHE S A|of 22|34 Q& LCH

=2 T Mg

- Speed : o~ Z2H0| 4 B2 Ui MHE dlscovery o o U2 WE A[ZHO| Chof THO| 21

=

» Simple : 021 C{e| ZH|Z Group HEHZ 22|5t0] otLtQ| ILO ZH0|A 22| & PLEHES & £

O

B

12 AR
1O

L[CF.

x-

B

S

£9

A
e

;9 o
o> n
ﬂJ

T Py I L

e | orir—i—

Manage 10s of 1000s Rapid discovery
of new devices in seconds

Browse one iLO

of devices see them all

—
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iLO Federation Management

iLO Federation2 HE2| 2 22| AH{, Agent, Application §10| iLO T2 M| A7} Z2t=| C40| MHE

iLO 5

1.10 pass 70 May 18 2017

Information

System Information

Firmware & OS Software

iLO Federation

Remote Console & Media

Power & Thermal

iLO Dedicated Network Port

iLO Shared Network Port

Remote Support

Administration

Security E
Management

Intelligent Provisioning

iLO Federation - Setup

40| MHE 2UE

Group Virtual Media Group Power Group Power Settings Group Firmware Update

Group Membership for this iLO

Group 5] ! —
Lo iLOS
Test_Federation e o 1.10 pass 70 May 18 2017
Federation
Information

System Information
sample_group1

Firmware & OS Software

O °
O L
[ ] sample_group L]
O °
O °

e Q0 0 0
e 0 0 0

coral
iLO Federation

Remote Console & Media

Power & Thermal

iLO Dedicated Network Port

Multicast Options iLO Shared Network Port
Remote Support
() iLO Federation Management Administration
Security
() Multicast Discovery * Management

Intelligent Provisioning

Muttic ast Announc ement Interval (seconds/minutes) *
30m

IPv6 Multic ast Scope

Site

Mutticast Time To Live (TTL)

30

—

Hewlett Packard
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Group Licensing Group Configuration

® © & O 4

iLO Federation - Group Firmware Update

Setup Multi-System View Multi-System Map Group Virtual Media

2d Group

1 System Selected

Firmware Information

iLO Firmware Version

BEEE— |

Flash Status

e

TPM or TM Option ROM Measuring

e

System ROM Version

|

Firmware Update

® Q0 @® 0 A4

Group Firmware Update Group Licensing Group Configuration

Cte2| A B 2| firmware

version2 GroupLl & |
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iLO Amplifier

iLO Amplifier= Gen105E| 2A|E 222 CI22C BHOLM AFRSH 4 Q1= Tool QIL|CE 7|29 2+2t 7o
elg o~ AU

=
@)
2
u
U
Ofm
ol
oQl
i}
HU
k>
>
)

Firmware REPOM Fimiare report for manages serers -|_CI>__"0.| %IﬁEEI al Al'EHO“
. S 2EE gej2 &2

Dashboard
@ Dashboard Search: Show 1 v enfries
Assets v
Servers Servers with good health Intelicent P
ntelligent er
<@ Alerts and Event L M.
eris and svent ogs v iLO ; Product Serial iLo System System Intelligent Platform Management :
More info © More info © . iLO HostName . c
& Ermmee e O " Address Name ~ Number Firmware~ ROM~ ROM - backup~ Abstraction Controller
Datav Firmware~ B
o
BB Reports v & Active Sessions - £ Aci
¥ Troubleshooting 192041208 ILOSGH630WB9R. ProLiant DL380 Gen9 ~ SGH630WBIR 2505ep 232016  PB9v242(04/25/2017)  PB9v200 (12/27/2015) 24079 2505 109 10
User Client IP Logged in Time
|9 Tasks Status Administrator 102.01006 017,726, @ = 4:00:03 192.0.41.202 ILOSGH630WBAS. ProLiant DL380 Gen? ~ SGHO30WBAS 2505ep232016 P89 v2.30 (09/13/2016) P89 v200 (12/272015) 24079 2305 109 10
[ iLO Amplifier Diagnostics 192041201 ILOSGH630WBAT. ProLiant DL360 Gen9 ~ SGH630WBAT 2505ep 232016 P89 v2.30 (09/13/2016) P89 v2.00 (12/27/2015) 24079 2305 109 10

%} Configurafion and Settingsw

Activity Logs and Alerts

nd alerts

@ Dashboard Activity Logs Activity Alerts

. & Assets v
@& Device Info v 20170726
@ Alertsand EventLogs v
23 Show 1 v entries

Server Alert Viewer

NIC 1: Net Configured

u Event Name Time. Severity Event Summary Affected Systems
20 Activity Logs and Alerts

NIC 2:192.0.100.52 1 UserLoggedin Wed Jul 26 2017 16:00:04 GMT+0900 Ok User Administrator logged in from: 192.0100.6

Audit Logs (Japan Standard Time)

B e Uapan Standard Time)
eports v

& Troubleshoofing Showing 1102 of 2 enries

Previous | Next
I Tasks Status

3 iLO Amplifier Diagnostics

v 20170724
E :I. Z z =] HE:| E 'T’I EIP OH A_I Eq -3 D1, & Configuration and Settings~ © om0
OF v 2017-0719
(= — &
v 20170620
v 20170619

—
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iLO Amplifier

iLO Amplifier= Gen1052E A= 222 Ct22C BHOtM AR S 4= Q1= Tool
Bolst 4 B,

18

LICE 71=2] 212 7HE 9l iLO He|S S& YEi= &2

b Z4A o olHIE 2|3} A|ZHO] B ok Ch2
Discovery and Inventory Times

1000 16 Hours
800 _40
w Minutes
2 600
=
£ 400
=
200
0
250 1000 2000 4000 8000 10000
——Traditional ——Non-Fed ——Fed Number of Servers
, Offline firmware & Driver Upgrade Monitoring AH2| 2= Firmware®} Driver?| 2 &1} History Report

L7 | & Administrator

Sun 203025 GMT+0900

mmmmmmmmmmmmmmm
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HPE InfoSight for Servers

HPE InfoSight for Servers— Cloud-base?| Al Operation 2 7}575t#| st= HPE 29 2! 22| &2 ML C}.

Customer Impact

® & I z

Ol2E X2 2S5} Ab# ol A AR ofjs 22 A|SHQ shg U A

Cloud-Based Al Platform

to

o

HMA M et5

Cross-Stack Telemetry

ORACLE SOL Server @8 Exchange

Compute Network Storage

—
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HPE InfoSight

for Servers

HPE InfoSight for Servers= Cloud-base2

HPE InfoSight ™

Operational

Operational Dashboard

Server Health Status

Bl Heartny
fotied
Bl crivical
oo
Healrh Issues
17 Health Issues
ﬁg cpus 2 Memory
e fans 3 Q Srorsae
o
Pus s e e

HPE InfoSight ™ Infras
= orvers

== server 2M284203P7

Power Supply 2:

@1600 Watts

Server Power Status

4 - o 53
B e =
s

-
Warranty/Support Status
2
23
E
o
s T
2 _—

- WARRANTY/SUPPORT STATUS
Server st aasizoser s Active Pus  Fans  PsUs Memory
Product Nome: ProLiantDL380 Gent0  End D 117222021
Product 0: ass706-821 i 3 D, oo
Locaron: Houston

Wellness Alerts | EventLogs | ServerHarchiare | Firmware & Sofrware

System Board Processors
Serial Physical: 2M284203P7 Processor 1: Intel(R) Xeon(R) Silver 4114 CPU @2.20GHz
Product ID: s68704-821 Stepping: Skylake SP HO
PCA Part Number 809455-001 Processor 2: Intel(R) Xeon(R) Silver 4114 CPU @2.20GHz

Build Date: 10/20/2018 7:56:11 AM Stepping: Skylake SP HO
Power Supply Storage
Power Supply 1 @1600 Watts Slot 0 2
Firmware: 1.00 Firmware:

Slot O Drives: 4 drives, & x 400.09 GB total

HARDWARE STATUS

InfoSight Demo - Servers —

Connectivity

Hardware Monitoring Services

80 o

Servers

Hearfbeat

ILO Ampiifiers

(]

Appliances

Call Home

Server Generations

InfoSight Demo - Servers ~

MONITORING SERVICES

NICs  Other < o

[ 7 minutes ago a day ago
032072019 0372772019
3133152 AM 2:15:49 AM

Memory
nstalled: 432 GB 2400 Mz
Networking
Nic1 HPE Eth 10/25Gb 2p 631FLR-SFP28 Adptr
Fiemware: 214.0.203000

HPE InfoSight ™ Dashboard:

= servers

== Server 2M284203P7

SuMMARY WARRANTY/SUPPORT STATUS
Server SN: 2M284203P7 Status: Active
Product Name: ProLiant DL380 Gen10 End Date: 11/22/2021
Product ID: 868704821

Location: Houston

Overview Wellness Alerts Event Logs Server Hardware Firmware & Software

CREATION TIME

SEVERITY.

HARDWARE STATUS

CPUs  Fans  PSUs

8% » =

CONDITION

Organization

InfoSight Demo - Servers ~ Q

MONITORING SERVICES

Memory Storage  NICs  Other e o
& - 5 minutes ago aday ago
E 03/28/2019 03/27/2019
3:43:52 AM 2:15:49 AM

v 2019-05-09T22:15:05Z
Device: Not Available

Description:  Symptom:

Flash wear out aftack

Multiple successful firmware updates detected in past 24 hours. This could indicate a flash wear out attack.

Cause:

Multiple firmware updates exceeds the defined threshold.

Act

Review the device's iLO Event Log fo identify the source of the firmware updates. Further remediation may include investigating and blocking the source I address at the firewsll

Support Documentation:

For additional product information located in our user manuals, o 1o the Hewlett Packard Enterprise Library at http://wswwhpe.com/infofenterprise/docs:

- User Guide
« Maintenance and Service Guide
HPE InfoSight ™ Dashboards

= servers

View Server List v

InfoSight Demo - Servers > | @

s Active 1172272021 Good 2 minutes ago (03/28/2019. Good a day ago (05/27/2019 2:1 L0 Amplifier 42518863-9285-46D3-78.
Claemmese p vz O EES, TR DA | PErTSTSIasn
Clpeemmse o p— e e
e o p— I e

1-500f80 < >

—

Hewlett Packard
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HPE OneView

HPE OneView= Openstack 7|22 REST APIZ AA|E A2 FEfo| &2| EQLICL. HPE OneViews E35{A A0 OfL 2} AE 2|,
HE9(3 28|10t 262 HAZQ HW QUE2p7L 22|17t FHSBHLICE 7|20| BelS BOt TS 225t 7S S2 HB3Hs HPE OneView 242
=ol| A Software Defined DatacenterE -+=< 4~ Q&L C.

- ZH| S40] ofl ArEAF S22 Ul

- Simple : &7|gH(http)2= 2S0{ 2 Zh=ret Ul
~ Virtual : OneView?| A8 ot= AFEZ} 49| dashboard 2f AlEf ZLIEEHS

AlS L.

- HEE2{Ql 2192 Best Practice?} 310 2/ A|Zt Th=
IT

272 LS EFHM ECHHIE DLIEZ L BHE 2+

A

njo
[]\J

A ZAE UL

~ Object : 7|Z2| H|O|E{ MIE{O|A YO L 4= Q= ZAHE
A|2517| T20i| Cloud SO A 7tz ZEhet HW S22 4

M4 ﬂJlO
©° O
e}
(0]
— O
o
=
i
e

+ REST API

Extensible : OneView= Open, Programmable Platform 0| 7| IjZ0{| 7| 20|
REST API2 42|l 23| 2243} 227 ¢5510] ALZ0| 7H5LICH.
(VMware, MS Hyper-V, Et #1, 3rd Party REST API 7|8t £2M)

Hewlett Packard
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Converged Infra Management

HPE OneView?| 713 2 232 HPERZ A=l HWE SHLQ| 22|&2 E¢F 22| e 4~ Q= AQL|CT O|= & Software Defined Infrastructure=
7ts5tA 5t Cloud 2HZ0j| A H/W ResourceE R oA &t Ze|eh 4+~ U= 2(11e| &£F/4 YL Ch

ComposableZ 7}7| 2|l omposable 5}

Al QI Z A E Ol A ZA5t= 712 & 71
HPE Converged Blocks

C
HIT 20 M2 T 28 D55 7H58 Al Z
= CRfQl 2 QEet AEHZO| M=F 1122

—

ConvergedSystem | ProLiantDL | 3PAR Synergy 3PAR

StoreVirtual VSA

380

HPE OneView

Continuity and investment protection of tools, integration, and process

—
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[« JLEp.

27telof YBLct.

OneView= %1zl HPES| 2= MBS X|J5tal Y20 7| =4l Sgf Q1 Zef He| 7|5+ Ot et 43
A Ol

OneViews MZE2 HHO0| A £H 2= YO|0|E £|0, 2ot 7|s

—

Hj &=

Infrastructure Faster

I- _I C :7 ssssssss Appliances Activity
= (] &y 0
| ¢y )

Compute Storage Fabrlc ‘‘‘‘‘‘‘‘

" : = «%KVM H?;‘;erJV I..
Template Based Non-disruptive

« Virtual Connect?| migration A| downtimeO| « HPE OneView Global DashboardS Z| &
s - Ci32o| Mo HeojS A41H)| UiE U
« HPE OneView®} HPE IMC(Intelligent . mollo] HEE AAHIZEI5I0 22

70| AMG 2.8 M
Management Center) 72| 4% 22/ « VMware, Hyper-V, KVM £ Atg

« HPE ServerZ 2/gt RAID Configuration 75 HypervisorOfl A 2217 OneViewZ HIE s
« 3PAR Storage? HPE VSA 7144t 7t

API-driven

OneViewE £3} DL, Blade 220t OofL|2}

Superdome X / Flex, Apollo & 2 2}9I9]
MH 22| 7[%

Unified APIE £35I Provisioning A}E5} 2|9l
Expanded partner ecosystem

—
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HPE OneView= G|O|E{MIE{0| LO{L}= CHEZA QI A+

ZA}

5742| Task2 L}5=0{ Of2{e} 20| 10

T T

il

2t245} 7

oA ey

e

R

o

Filnas

Dashboard Smart Search Template Activity feed

a8

HIO|E{MIE] Ao HEHS
3 i=0f| Tpot 8 4 QU
CHAISE S A 23| Ch.

0|]= OneView 7}%
7|29l Main g}™H L|C}.

—

Hewlett Packard
Enterprise

T2 sEo gt FM
S S50 237t
Y= ZEet 0 g
L2 S search, sorting

stof ZA1E £ ALt

Map HAIO| views
A=3510{ End-to-End
7|dte| mE Fz|7ke| HE
THEE HS UL o]
Sl 22|, 714 Q=2 S ot
=0f| oo} gt £~ UASLCE

BIZ 212 OneView?| 7%
zast 71522 237} Fix
0S FE{ 07|

ofl 25t S22
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HPE OneView'= Gi2{ 7443}, 3219 820| 22 M1} open APIZ S35t Z2E A Z A|Z510 YLt

-* ¥ 2% Microsoft  turb{TJomic vimware

ansiare JOCk@r SALTSTACK kubernetes

— ,
HewlettPackard AJRISTA. MagicFle-

Entel’prise nnnnnnnnnnnnnnnnnnnnnnn

&% nlyte Software SC'&"‘E,ejgﬁf E-T-N

N2 =3

« Vmware vCenter0j| Plug-in2 & S8t -
olmat £3f DU, QITat AHE HH I} B,
HES{3 7tadst

« Microsoft System Center0| Plug-in2 & ; ‘ u - PUthOn” =
ST -Zet S8 ZUEHT, Zet Ak e

M7 B, B ojet S2to|Hf @ifo|E = O 23
S0t I, Hollofel =2tolH Yol E, 30
FEBEPMES =1 >

—
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R T T

I Y

g AR e T

ol

s 2
b Tl e

Protect

iy > 3 ._ ™
Detect

Recover

» Silicon Root of Trust

* CNSA Suite

* Two Factor Authentication CAC
* Prevent Firmware Attacks from OS
» Secure Erase of NAND Data

« CCQlZ & FIPS 140-2 Level1

* UEFI Secure Boot

* TPM1.2and 2.0

* NIST 800-147b BIOS

» PCI-DSS Compliance

» Secure Supply Chain

,[:, Build it In :”[

Hewlett Packard
Enterprise

293 Helol 243
M| 2L

HPE Rack Cabinet Door Detector
4=5| Boot

Trusted eXecution Technology
SIEM Tool A|¥

Audit Logs

Measured Boot

Stop it Now

I

« Secure Recovery of Essential FW
« HPE Pointnext &+t AH|A

Recover it Fast
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Gen102| Security= iLO 50{| A A|2FEHL|C} A2 A| C|Z}OIGH LO 5 Management Engine2 H 2|0 2{| 0| Ot%l, ASIC Chip level (Silicon Root of
Trust)2| EQHS | 2SO 2 M EFA} M2t 4 Q= 20t 8|S |25t Q&L .

« Silicon Root of Trust m

. HPE C|2}0lEl 2218 E5f iLO YOS 0I1=
* iLO ChipLi{£0]| Ez|
« HIAL[Z] QIS

Option ROMs
&

OS Bootloader

UEFI BIOS )

iLO 5 FW

ro
ON

ll°1

« iLO mQ|0{7} System ROM2 4=
- Digital signatureZ} Zt0}0F5I0 12| 9tO ™ ROMO| AldHE| 2| Qre
 iLO EHQ0{7} 21Z&|H ROMO| 2I== 712! (Chain of Trust)

ro
ON

« UEFI Secure BootZE E5l|A ROMOj| Al Option ROM2} OS Bootloader&

H= =
=
» Option ROMs and OS Bootloader are NOT executed if they fail )
authentication.
—
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HPE Secure Compute Technology

ol

Silicon Root of Trust 4= otzist 251 CNSA Suite

o?E
r

« HPEQHO| =2 HHY|0{7} o T 7| ™o REAMZ o A FEEYUASIS « Commercial National
S| LHO| DY BA BE golst= HA o9 =714 U o WO HEiZ =4 Security Algorithms
MH s B gnELE-CE I EEREPFETLT
. HPE7f A ILO d= - ASEAL 7 oF et O|F a) HE2| AA HIY 25 #2|5t= Ol ArE
C2 1 2FA bs=
dslduo2=S aelol AL b) 212 17 « U 21 SF0| 2B 7|4
2SA7| W20 o] 2= . SHAI 7| O] 2 2ALE| BE Jyx-=1
23 & 4 98, £t c) SAI & O]
= o H|
« HPEDQHO| 7t2 D95 FW . 2AME| A Tojof IS A 0FE 0{2{0] RAID 2|1}
E5 21 _ 2te 02 My M E
= 2t2|5H0] etz E- = =e=
O 2o BEasL s
« HPE Secure Compute - =e
Technologyi OS7}t
SEIE[7] Hof| 2=
L0 SO FW ZEE HS

—

Hewlett Packard
Enterprise



Gen102| M2 alidl 7|5 > Security

HPE= AMb{et ZEHEQ| tiet B0 HK, 2o HH|0|E Z2vt AU2D 0]= hdet M e|, oot Ciet HtthE FixS 7S5t BLIC.

~

KU HPEO|| A T2t Adapter A|ZAt= EOt3 - Adapter7~1|}_)kr KeyS
o Hote —_rLAtoFo Singing ProcessS %SH AHESHY C| 2| Ef Signed
g Adapterd| ZAt0f| & Public/Private 7| 4 Al A Q)0 A

>

i . 5 oo E

9| Root of Trust _ Chain of Trust s JI0|E HPE CI2/ Signed
{  BHO] AEIOIES ol o] 7|HFO A5 Signed 19 0|2 HPE |2 NICOj|
LLI Oo|l=xZ= O|=L « 0 Ol_ZI '”O-I 7| ;—‘l ]1'|O DI_ ? oT =

i 1Z517| 2/5t “Chain S0t 7| st lloj et Load (7|7} 2= Z2)
sse  of Trust” A4M c=° /\E*i|EIE§ 2o

—
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HPE Gen10 A{H{2| ol &M

7| > Security

Options Category Description BHot 7|15 Value/Benefit
DRAM Memory 32GB Dual Rank x4 DDR4-2666 oI= 2f2|/Yn2lE Assures genuine HPE memory and no
counterfeits
HW RoT, Secure Boot, Sanitization, Enables cert!fl.e.d trustgd anq digitally signed
Ethernet 10/25G 2-port Adapter . . . Firmware for initial configuration and updates;
Network Adapter Authentication and Device-level Firewall .
protects the server via the network
SSD 480GB 6G SATA MU-2 SFF SC SSD Digitally Signed Firmware B 34 LA

Smart Array Controller

Smart Array SR Controller

HPE Smart Array Secure Encryption
License

Controller&to| A{ Data &S 5}

HPE Smart Array SR
Secure Encryption E-LTU

A2 35} 2t0|dA 7]50| Smart Array
controller H|0{0f| &Y

AHESHA] 52 S CIOIE @f=st

Rack / Power

G2 Advanced Enterprise Racks,
PDU L 421015 22

Racks /R Z20(M 22|14 22V [s2=2
IS =¥z EF8 AS

3 Factor ID

—
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Gen100{| A= M9 oA} SHAS
Otz er & LTt

Jitter Smoothing Core Boosting Workload Matching

2|5t Intelligent System Tuning 7| sS8 A& &L|CLO| 7|sS2 HPERH AH|2&

|
} ”"'l’ﬁ‘u "{ 5 "'J ,\ '; il wru_ é f; \

e

LHE A 2| AAS RSO 2
ZRAM FIH4 HES o 32 T2AIN 20{0JA ©f 2 i ot o2 Ao
22}5t0] E{E 2 E R 2UH2{0l ‘dsS AlSsto] A2k 20{ 7|4t "‘I'?li;"/ StALE] M._f °|—.;|_L
o C z{2|2ES SEAL MA Hl2S 3517|202 &7 £ o FIE 5= MBdl=
HARE A2|TFS ¥ gfo| A H|ES &7z A LME| ZEme 225t A ole

—
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e AlS gL

o[

Jitter Smoothing= Intel Turbo Boost ModeE A5t 2t A QI CPU Clock & 23 2E H&
ISTE F+H5t= B2 714 QA9 A HAY QIAE A M2 Jitter Smoothing®IL|Ct. Jitter Smoothing2 HPES| iLO57t ZF2HEl A H{O0f| A Bt
JtsgLCh ZZ2MMILEHE REZ Hetz|0| HEEL w2 Foe2 HELEH S+ H5S S YL

e 7|2 + 12%+= Java A =2E 38
c 7|2 +52%KEEs 2D EHERE + 3.7
1.2%+= MHA}O|E Java §|AZ2E
3.6
- 7| +4.9%, E|RRE +1.8%= S
ComputelElIA|2 3t 9ja 2 3> T8
8
C I+ 0.7%, E{EEE +0.4%% 45
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Core boosting 7| s
T2t 2dat

Workload
Assumptions

* Workload
requires a total
50 cores at a
clock speed of
3.0 GHz

* Oracle licenses
cost $47,500 per

CIY Mo

InteIJ_} |

-
St2| 9411, Core Boosting2 2 2|2 9|

CPU Needs Licensing Costs

» 24 core, 2.2GHz

* 10 cores at
3.0GHz

* Need 5 CPUs

* 120 total cores

* 60 core pairs

* 24 core, 2.2GHz

» 36 core pairs

core pair - 18 cores at
3.0GHz
* Need 3 CPUs
» 72 total cores
Clock:2 = 7}X| A2 S2H2 2.2GHz 0/ X/ 5+
core boosting A0l Gl X2 core ZE Af27l=
—
Hewlett Packard

Enterprise

Cost Savings

coa=2

O 2 Turbo 22A| &l7|4 2= Clock speed=
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L= Core7tA| DJ ghdatst
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o
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SHAA dsS =

3.4
Same processor running
3-11 at 3.4 Ghz (Turbo) -
1-core PO 1 i HPE Differentiation
2.8
2.5 )
10-cores @I | 18-cores @ |
o
! ! !
! ! !
! ! !
! ! !
20V : | :
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Workload Matching?| A3 MHQ| StEQ|0 HAZ S 2 FFAZE0| 2[&S6t0 d&6t= 7|=/L|Ct O] 7|&= WW Performance Team©|
Lol 24 ZEIMAUG| H4EE[0 20 AFEAL YEOM = /A AHLI2] SIEYICE 2[Aet &2 AR Y &~ s 7= LI

ProLiant Gen100i| X 7}-g¢t 7|E=, B0 A&t Workload Profile Z&
Workload ProfileS MEHSIH Server0f| 4L25tH 202 :
%4 =)y, |. oo Ol'E §I_|.%:|2§ 2|._<'>;_|9_| %E7|' F'_:l}é' » General Power Efficient Compute (&2 &)

 General Peak Frequency Compute (28 2)
 General Throughput Compute (2t 2)

« Virtualization — Power Efficient (32 &74t3})
« Virtualization — Max Performance (Z|CHd 5743}
- Low Latency (B2 E2)

« Mission Critical (0|43 2|E|ZYZ)

« Transactional Database (G| 0|E{H{|0|A)

« High Performance Compute (18 S5ZEE&l)

« Decision Support (2|AFZZ 2| L)

+ Graphic Processing (J12HZ T 2 M|4))

* 1/O Throughput (1/0z{2|&Z

« Web/E-commerce (/4 AtAMHEH A 2)

+ Extreme Efficient Compute (28 2CH3IAR)

« Custom (AF2Z}4)
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HPE ProLiant A{H{2] 2|52l M1t 82 2/5t0] o2t 22 F'd 4SS HSHLICE
Intel Turbo Boost Technology Minimum Processor Idle Power Core C-states
Energy Performance Bias NUMA Group Size Optimization

Adjacent Sector Prefetch
Sub-NUMA Clustering
Intel Hyper Threading
SR-IOV

VT-x

VT-D

DCU IP Prefetcher
Channel Interleaving

Uncore Frequency Shifting
Thermal Configuration
Memory Refresh Rate

Power Regulator
A3DC

x2APIC

HW Prefetcher
Energy Efficient Turbo

DCU Stream Prefetcher Memory Bus Frequency

Intel DMI Link Frequency Memory Patrol Scrubbing

Collaborative Power Control UPI Link Power Management

Intel NIV DMA Channels (IOAT) Minimum Processor Idle Power Package C-states
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