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Introducing a new Compute experience
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HPE ProLiant DL380 Gen10 A 7| &

HPE ProLiant DL380 Gen10 A|H{= T M| A 0| A 7}& BE0| Z 2l DL380 MH 2| MZ22 ZH QA L|CtH DL380 Gen10 ME{ & 7|& A H CHH|BH A
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HPE ProLiant DL380 Gen10 A{H{ 2 QFA}

=1,

o
TE At
it Class + 2U 2CPU 56core
== + Intel Xeon Skylake & Cascadelake Platinum, Gold, Silver, Bronze X| &
* 2.6 GHz ~ 3.8 GHz (4Core) * 1.7GHz ~ 3.4GHz (6Core) * 1.7GHz ~ 3.9GHz (8Core) » 2.2GHz ~ 2.5GHz (10Core)
el + 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)
m2 A * 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)
e (8 G * 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)
Hzz & « DDR4 RDIMM, LRDIMM, NVDIMM, DCPM (ZZ M| A SKUO|| [Tt2} 2400MHz, 2600MHz, 2933MHzZ 5%}
ol 2 2] Mz =% « 24 £ (ZZMAM T 6702| Channel, 17 T2 M A HE A= 1270 SR 7H8)
Z(oH S + 3.0TB (128GB x 24) - LRDIMM AHEA[, 1.5TB (64GB x 24) - RDIMM A& A|, 6.0TB(512GB x 12) — HPE DC Persistent Memory AtE A
A3 ClA3 &% « 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|2= H[O] - 3t £2{11 SFF 24+6 0], » 3t £2{1 LFF 12+4+3H|0| + Rear SFF 2H O « 3+E2{1 NVMe 20 H]O|

RAID ZAEE

LS HES

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

NIC Li& NIC « 47119] 1GbE LHZE + FlexibleLOM(PCle Gen 3.0) &7} 7t
PCI &€& 2 « 6 x PCle Gen 3.0 7|2 & &, Tertiary Riser Kit2 &3l 27H2| PCI =7t &%t 75, & 8712| PCI Slot
HASS7I HAUSE7I - & E2{1 % 0|&3} X[, 500w, 800W, 1600W
A H k2| HE|AZEY N « HPE iLO 5 Management Engine, HPE Amplifier Pack, HPE OneView, HPE Infosight X| &/
= SN A K& 2SHA + Windows, RHEL, SLES, CentOS , VMware, Hyper-V, ClearOS
—
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HPE ProLiant DL380 Gen10 MHE
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HPE ProLiant DL380 Gen10 SHE
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1. | Primary 20| X (Slot 1 ~3'H), M2 &1t 20| 2SFF &% 75
Sfcondaw 2tOIX (Slot 4 ~ 6%), SM S 2 T2/t Z0] 2SFF &4}
7t

=M Serial Port

N

-
=

Tertiary 2t0| X (Slot 7 ~ 8%), Mo 2 2l 20| 2SFF &4t 7Hs

Ipef MZ2t0| HH

5 & & ® 12 00000 ©

Ik MZ2t0[ It LED
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s
¥ | szz====E===E======E=
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SESS=SESEE=EEE Ite| MZ2tol ohe| LED
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S
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.‘ 11. | VGA H4H

12. | LHEE 4749/ 1Gb HEQI ZE

—
=

4~6H A 7~8RHER
(%101 A PSS S =2) (RI0IM &=XX o 2) 13. | Dedicated iLO Management ZE
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HPE ProLiant DL380 Gen10 L&
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MHE L&
1. | 670l ¥E2{1 Fans
2. | 27l Z2MM
3. Optional HPE AOHE AE2|X| HiE |
4. | 247 DDR4 DIMM slots
S MicroSD card slot
6. USB 3.0 connector
7. Chassis intrusion detection connector
8. | HPE Smart Array (P408i-a) &M
9. | Hotplug I+ A E2t0]
10. | Secondary 2}O| X &H&t & &
1. | WHZEE 4742] 1Gb port
12. | Primary 20| X 2t & &
13. | FlexibleLOM &%
14. | X4 SATA Ports
15. | Clear air baffle




ME] OF7|E X — = 2 N A

+ Intel® Xeon® Scalable Processors(Cascadelake) = 14nm 342 2 MAE|H 7| =0
=2|E|0] QH E5, E7 ESHE S SILEC| Purley2l= THY SHEC R MHEUSLICE O] 22
SAESCE 0| A2 E|HZ2 71841l HE 88 B5FE Ol E 7 U= #/40| EIA 1, Intel
Xeon?| 2 27 XM Z 2 M| A{ Q] BEQIL|LCE, Intel® Xeon® Scalable Processors = 7| =2
E5-2600 v4 (Broadwell) A| 2| =2 C} 65%, Skylake Gold A|2|= 7| = 39% d5 TFAEH
Of7|ElXo|H O|M| S22 7|E0| M35 22Core £ 5 0= 0] Z|CH 28Core | M| S 5=
Intel 2| XtMICH 7| = QiL|C}.
« 2 MA = . >
- S M2l Xeon 2| RHFHO| ZEMAMOM HEXZ I FPGAS L 22 QYNK| HRIE 37 : X ;[
{20 MZ2 Y HAZS MEtH /AL Platinum, Gold, Silver, Bronze 2| 4719 E21Z S . , B e eon”
XNSgL|Ct O™ CHH| S 2T core 7 =7} Z[CH 28702 T 7t, ‘dS0| A LA A x| — e
FFO| X 228 S MSeLICt =5 TR MY d&(Performance/Watt)O| 7+ &=Lt
UqEL|CE

- CPU2| CoreZ! Interconnect 452 {8 Al 7| = Ring ArchitectureE Mesh Architecture2 2 Z 50
H2SX Ol H5 a2 7tMEtn, 22| LY E0| 50%0| 4 F&EA2H PCle /0 CHYZ A
50%0| 4 &4 | AS LIt

- Skylake CHH| Intel AVX-512, Intel UPI, Mesh Architecture, QuickAssist, Omni-Path Architecture s 2|
NMER 7|22 89| 43 =23t% 1, Deep Learning 7H43HE 28t VNNIE XS 5ta SHER O
71500 HIo|H &, Y= 310 Lot LES|EE MAHSH M52 ==t SH& LI L

* Intel C620 H Al A|2|=(Lewisburg)

- Processor?t UPI(Ultra Path Interconnect)S S350 %|CH 8712 CPU #+4 S 7ts5HA &LCt.

- Processor'@ 3712| x16 PCle Gen3 71E-£2{2 DDR4 2933MHz U 22| E Z|CH 6% 27t X| X| &I5HH,
Processor0f x162| 100Gb Omni-Path &M & X &g L|C}.

- Intel Ethernet Connection X722 7|Et2 2 $t 10GbE 4PortE X| 50, G =0 Intel QuickAssist Intel® Xeon® Scalable Processors
TechnologyE X830 H|O|E{ 2| Z s A3 8l &= &2 M S 510 LHY|EE N AHSHF S LICT
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M OFF[E|X| — Z2 M| A

HPE ProLiant Gen10 & T2 Intel 2] =2 M A RoadmapO]| t2} 20194 42 Cascade Lake 7t EH A&l L| C}.
Intel 2 Cf O|4 Tick Tock T EFE MAX| Il 7|& 3FE A2 MGEHM 0 22 g2 M3 L L

Tick Tock Tick Tock Tick Tock Tick Tock Optimization

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 |

2007'3 1128 2009 38 2011 A48 2012 3F 2013 9 2015 9F 201643 2017 7E 20194 20204
Gen10
HPE At M|CHE G5 G6 G7 Gens Gen9 Gen10 Plus

* Intel Xeon ZEN M= XEHHQA O SE == Eoff ©HY HHE O B2 A AXE TEsID, M @85 08 & LICTH
« HPE M E 22 MAZE0| EA|E WOt M2 2 MO S 2 05tH, Cascadelake ZZ M A7t EF X =l M S A| Gen10 (10 MICH) X =20 8l 2HEl LIt

—
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@ |

. P XEON'
Intel Xeon Processor Scalable Family(Cascade Lake) [
* Purley 23 & \ » “Intel® Xeon® Processor Scalable Family” \
o Infiniband Fabric, Intel Arria® FPGA X| & I 2 Af| A] o 471° EMEZ F4 : Bronze (3200), Silver (4200),
o SSD,PCle 7|8t 7}£7] Y HEQZ SME X|dt= Gold (5200 and 6200), Platinum (8200)
Lewisberg Chipset o -T(CPU=2),-Y (Speed 4 &), -M (2TB X| &), -L
- ds (4.5TB x| ), U(Single Socket), N(NFV), S(Search),
o CPUY O &2 EHE 233 X|&(4.2GHz to 4.4GHz) V(VM density)s X| &
45 SHE AT HE RAE ZRMA HS o CPU & Max4.5TB M| 22| X| &
@) Deep Learning 7|‘—)_It§|'§ -Cl—)- _g' VNNI X‘"—g(lnference |Iniel5Xeon9Platinum | ‘ # H # || T ” o |E |Processor ‘
Acceleration) | Intel® Xeon® Gold | E‘ # H # || # ” o |E ‘ Processor ‘
o D-llE El 7H Alj | Intel* Xeon® Gold | E‘ #]#]#]a |E | Processor |
[ Intel® Xeon" Silver | [4][# ][ #][#]a][a] [Processor |

o Intel® Optane™ DC persistent memory (Apache
Pass) 7| 2 ’ v Ae (e Xeowbonzs ] [3] #][#] #] e[« [Pocssor

o 2933MHz/s DDR4 Memory X| &

] SKU Level Processor Generation Processor SKU Integrations and Optimizations
» Security « 8= Platinum * 1=1%Gen " (ex 20,34.) (when applicable)
= E 5t * 6,5=Gold (Skylake) * T = High Tcase
o dHSM = 372" Intel® Key Protection Technology i e . C = Speed Select
(Intel® KPT) Intel® QAT + Intel® PTT « 3 = Bronze (Cascade Lake) Memory Capacity per socket
« BN * No Suffix = 1TB/Socket memory tier
2ES » 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 2 E X M3s} 2folH

Processor
s M 4
L Large memory M5 A2 & Z[CH 4.5TB7HA| H| 22| 2t 7=
M Medi“;alﬂemory 470 g A|C] 2.0TBIHR| B 22| && 7Hs
(@

NFV(Network Functions Virtualization) & 22 =0 &A| Intel®
N NFV %| & 3} SST-BF(Speed Select Technology — Base Frequency) £ S50

8 302l 28HE =0 d5 & 7ts
S Search X3t  ZM 2320 %X 3}=l Base FrequencyE Ml&
U 1 Socket [ X3t 12471 ©& CPU

L, BAECHH T O 2 JpA A|AHS XS Ol E B BEAE]
NS | x| & o LS — o = = -1 O

VvV VM |=|—|E —'—|—|9-|' VM |_-I|E X-”_I_
Y Speed Select Skylake2| Core Boosting CPUO|| CHS

—
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Compute B = O}7|El X - T2 M| A

HPE ProLiant Gen100] A& A &%t&|= Cascadelake-SP ZZ M A= O|F M|CHO| Intel Xeon Skylake-SP T2 M| A{ 2t H| 1S
Clock Speed®t A+ HE2[2| X[JC =2 &N =2 d5= M LIC

T& Haswell-EP  Broadwell-EP Skylake-SP Cascade-SP
=INPNP4 20144 9 20164 3 20174 74 20194 4 &
HPE ProLiant A& AM|C{ ™ Gen9 Gen9 Gen10 Gen10 o
Q
Z|CH CPU core 7l %= 18 22 28 28 g
w Q
X|CH CPU M2 ApEk 145W 145W 205W 205W o %
o )
Q.
QPI &£ 9.6GT/s 9.6GT/s 10.4GT/s(UPI) 10.4GT/s(UPI) s ?;
(1)
DIMM HE} DDR4 DDR4 DDR4 DDR4 =
DIMM %E—ﬂl %E 2133 MHz 2400 MHz 2666 MHz 2933 MHz Gen9 Broadwell : Haswell CHH| 18% TFAF
« Z2MNAM core 7= E7t (CPUY 18 -> 22Core)
PCle X| & 3.0 3.0 3.0 3.0 - 22 £= Z7} (2133 -> 2400 MT/s)
Gen10 Skylake : Broadwell CH{H| 65% &kt
USB x| & 3.0 3.0 3.0 3.0 Innovation Engine0| & &l M 22 Mash Architecture
. “EHW core 7f== 57} (CPUY 22 -> 28Core)
Storage X| & 12Gb 12Gb 12Gb 12Gb . AHE—.— UPIEE S CHE = S 71 (9.6GT/s -> 10.4GT/s)
6 ChannelZ X|&l5t= M 22| £= F7t (2666 MT/s)
, 40GbE/ 40GbE/ Gen10 C delake : Skylake CHH| 39% SkAt
Networking X| &l 40GbE 40GbE . . L) GRS L CIa sl 1 E G °
9% 100GbE(Option) 100GbE(Option) - 6 Channel2 X| 23t M2 2| £ & S7} (2933 MT/s)
: - 1TB, 2TB, 4.5TB X| & O 22| AO|= F 7t
HPE DC P tent ’ ’
Memgsls en Not Support Not Support Not Support Support - Intel Deep Learning Boost with VNNI instruction X| &
. o
— - HPE DC Persistent Memory X| &
Hewlett Packard *Bold : 7| & M|C| Z2M| M CHH| & E £
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M| OF7|ElX — T2 MM ZHE 8 7|5 H|a

HPE ProLiant Gen100] Al & 7| & AHE| = Intel® Xeon® Scalable 2nd PlatformE Of2l|2F 20| S Z ¥ 7| 59| X0| 7} Q&L L},

2l s 82xx (Platinum) 62xx (Gold) 52xx (Gold) 42xx (Silver) 32xx (Bronze)
Intel® UPI &3 == 3 3 2 2 2
UPI &5 10.4GT/s 10.4GT/s 10.4GT/s 9.6GT/s 9.6GT/s

CPU =2k & X| & UPI

2 Socket — 3 UPI
4 Socket — 3 UPI
8 Socket — 3 UPI

2 Socket — 3 UPI
4 Socket — 3 UPI

2 Socket — 2 UPI
4 Socket — 2 UPI

2 Socket — 2 UPI

2 Socket — 2 UPI

TEAHAEEY X & Yes Yes No No No
HEZ2 e = 6 6 6 6 6
DDR4 Speed 2933MHz 2933MHz 2666MHz 2400MHz 2133MHz
X 22| 8 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
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M O} 7| Edl %
ofzf 2t 2O 30 d& +=Xl= o2 XAtEE Soff &oled &= U&=
TZ MMt A &&= CcPU 242191 E5-2699 v4 (Broadwell)t H|
o

d52 7Ithe = A& LI

SPECrate2017_fp_base

U
°
°

Xeon E5-2699 Xeon PlatinumXeon Platinum
v4 8160 8260L

SPECrate2017_int_base

Xeon E5-2699 Xeon Platinum Xeon Platinum

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)
HammerDB

STREAM*-Triad

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

TEMAM MEHHE Ss Hluw

Z41t ZH0] Intel® Xeon® Platinum 8260L(Cascadelake), 8160(Skylake)
wsto 450| IA A=A LT O2fet A1tE D|F 0 B= Ui Platinum

AN H

LINPACK

- Memory Speed S 7}

- Deep Learning 7t52HE 9%t

VNNI H| 3 (Inference)

« Acceleration)

- Intel® AVX-512 7| &

-0 TEEIRAS 7|5
* AVX-512= O[2X 2 2 AVX2 CHH| AtO| S
Xeon E5-2699 Xeon PlatinumXeon Platinum Ct = Hjo| A ML S35 dA| 2 M
v4 8160 8260L SEALS S 2~ 010f 0|2 8l 0= 2|H 0| M
(22C, 2.2GHz, (24C, 2.1GHz, (24C, 2.4GHz, ol mast =

145W) 150W) 165W)

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

< RDIMM 3! LRDIMM M2 S 2933 MT/s H|O|E =& M2 MZ2 16Gb H 2 2[= 8Gb
o L 2lsl 7 N o
D 20} 128682 DIMMS 2 712 S5 o) 2Ty 22% SATE|Of A B2 2o | 2SS 1 12 %
peche eu T =2 oie & 0j22| 8% A 3 d5g ey SaE 452 H 3
H2als 2 452 HE

EE HRE= 3R A8 ¥
- ZZMOol B2 = O =] =,
s s e s FFETEE R
20|% ) |h’9 H& I:i‘c’j A8 Z22 5 Y 29L&
o= o = S

HPEL A28t & 91T A1} HPE Mt 0 22| IRIE| = A
7|58 2% H2E| 2 SMBE S|E|Qt E3E|0] &Y 2F
Mg sjHoz x|

MH|AQt X2 BHE

HPE Smart Memory+= A{H
7}4kst, Big Data, 241, CRM,

81%C 2 MR2e CHYFo=
2| ML0o| A5 |=O =
ERP 8 VDIS} 22 A T2o|= %Egﬁmﬂgkhgﬁ+ 20 %7HX| T2 AH

HPE Smart Memory+= Z|CH HPE Smart Memory= 71| BE
r{E ua LCHCHME & E At s K| @

=
o

dazce XY

—
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Gen100]| &2t = HPE Smart Memory= 7|Z2| HPE MHTt 7tX| 10 QIE M 22| 7|22 AU E HEMSL|CH QI T = M A
Ot7|EHIX ol HotZ Btk = B2 d& SFAETOfL| 2t HPETHS| =% *4‘&' 7|22 SOt EfAIRIE CHE ot H1t 718 M2 M5t

]
UG LI 7=t SH 0l '='“ CRM, ERP, VDIS O & YAz cof ALY & YBLICh

1t 7|s £ 0{Lt Channel 2 213l

Security Gen10 (2SPC : 2 Slots Per Channel)

O™ O -O
== == ==
== == ==
[alalyala] [a)a]

Capabilities

Agility Control
- O|F M|CH CHH| 81% E:AME B2 2| Bandwidth K| 2 CPU
. 8GB, 16GB, 32GB, 64GB, 128GB 22f°| I 22| x| 9 bEmER]

Channels

« 7|E 2666 MT/s speed 2L} 2 229% ZF4El Up to 2933 MT/s speed

» =Q 7| U EHE

a
- HPE2HO| M2 2 7|& Q! Fast Fault Tolerance {2 (Gl & x| £t 0 2 2|
Zrofof sk oYM =t Gl T0f 2 M5 X AT}

- 7|Z Smart Memory 7| &2 x{83l0] 22| Zof ZH= U 2Lt
ChSEFQl 24 - CPUZ 127l10] £ &. & 6712 M2 2] 12 X2

- B E ProLiant A{HO| &

Ch5 Ch4 Ch3 ChO Ch1 Ch2

vV

X2 AT S0t HEE HEZ A3l i H=FO0| H|SfH o= SIHASLIC

—

Hewlett Packard
Enterprise
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i ol Z2 MM R FRUME MEN HEE XS BF AEE 89, THXN 2 H 22| Speed”t BOX| = 2140 | A& LICE.
|

SHA|ZF Gen10R H&= HEE X2 A2 FX[5IHM HEZ| MES s2l= D22 2| OF7 | X 7t Rt 2O, HPE Server= 2 &
HEZ 2 AR A0 22| 27 E0EX| F0 SN, =2 452 M3 UL
PROC 1 DIMM 1 ® Good, In Use 32.00 GE (2933 MH?)
PROC 1 DIMM 3 @ Good, In Use 32.00 GB 2933 MHz
Xyt PROC 1 DIMM & © Good, In Use 32.00 GB 2933 MHz
=oc PROC 1 DIMM 5 ® Good, In Use 32.00 GB 2933 MHz
ﬁ_i:;_oil 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 ﬂ Good, In Use 32.00 GB 2935 MHz
PROC 2 MM & @ Good, In Use 32.00 GB 2933 MHz
PROC 2 DIMM 7 ® Good, In Use 32.00 GB 2933 MHz
N " am PROC 2 DIMM 8 ® Good, In Use 32.00 GB 2933 MHz
) §||:||I:E_\|EI-§_O?7H9| E%% x-"_g_ Ol-xll.i} 6XH '—"E x7|‘0|-01| E PROC 2 DIMM @ & Good, In Use 32.00 GB 2933 MHz
S &= PROC 2 DIMM 10 ® Good, In Use 32.00 GB 2933 MHz
o OIEHIO| 21X 7|=o| MO 2 B2 = ZHA0| Ot 221 X PROC 2 DIMM 11 ® Good, In Use 32.00 GB 2933 MHz
PROC 2 DIMM 12 ® Good, In Use 32.00 GB (2933 MHz)
—
Hewlett Packard
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HATIK] AlE AHEE[O 2 CHEXN Q1 DIMM type= 3| Registered 0| 2 2|(RDIMM)2} Unbuffered 0| 22| (UDIMM)2. £ & & L|C}.

RDIMM 2 DRAM & 0f| |2 2] HE E2{e} HAL|= RegisterE 7IX| 1 A2, Register= Y35 2| Pass thru Buffer J&f= LI L.

0 22| ZAE E2{= Register0| A0 E T HSI1 Register= H 30| & ol @ =] = DRAM & 0| T ESt= BFAI S 2 72bits H|O|EH 7t A HECo =
DRAM 0| MEEl= A2 7| {20 A= =40 Cigt 0| MO H2e| A0 O B2 HEZ 252 AEY = U4 s L C
Unbuffered 0|2 2|= O|O|E HAO| &H AZE|= #+X0|7] 20| A= &24HZ OH7| Il AMot= &% 7+ T2 X[ J gL},

Memory Controller

Memory Controller
(1 channel)

(1 channel)

(=) (=)
> >
2 5
: | - : | —
§ = RAM DRAM E \A? DRAM | /| DRAM
g ‘\ 8 Gbit | | 8 Gbit g ] % 8 Gbit Gbit
- =—efent| [on - < EHEAR
§ o= qafpram | o e § x:
E 8 Gbit | 8 Gbit e "al I. rj \“77 bit 8 Gbit
ca: M RAM &-7 DRAMI/ DRAM
E: Gbit 8 Gbit = 8 Gbit 8 Gbit
g Ecc cc E= Ecc Ecc
“'% T B =)
L. = |
oo DRAM DRAM ::E" DI
E: 8Gbit |18 Gbit 8
o= Lferam] Tora -
o Rl o i oo o2 ] om
3 E’é‘.‘,’.{'gm"‘;““" 2 DDR4 D'”EEl-l *t@'ﬁ Sehi %
| © g £ L 2
U-DIMM - Unbuffered 0| 2 2| R-DMIM - Registered 0| &2 2|
—
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Load Reduction M 22| (LRDIMM)<=, Registerg &3 A IO & & 3t= Registered H| 2 2[(RDIMM)2f= E 2| MB(Memory
Buffer)O|2t= B2 TS Sdll Z2M At HEE| 2te| 2EE S =0 H|O|H & A| HAO[ BE BHS=E 28 7HX| 1 /JUSLICE
ZIEe| H2e s EE HEE2 HAEER A 3 &3l= Rank’t 8Rank=Z O &2 2| &0 StA| 7F /A= L C.

St X| 2 LRDIMME| Memory Buffer= clock, command, address 12|11 StLI2| load2| S0 = HIO|HE =0|1 W22 S &=

AL LICE Ol = 8Rank2| M2fE Ol 7|&E2| H 22| 20 H|sH O B2 W22 8T BX7t 75 LICt. DDR4O| A= TSV 2|t
HMZE 7|=0Q 3DSE AI8%t= AL 582 24 F0f StLIL|CH 3DSE= M2 22| CIO[ & MBS0 170 2| o7 | & ol| &= A=, i 22
o 2, M, =2 WEE, 1as2 HYYLICE CPUL 3DS AFO|2| QIE{I|O|A = DDR4X| Bt B Z k= CtO| AO|E &Y

Pl o|AZ F&L = ASL L

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 sl 8 8 ; gl B - 4 8 sl 8
£F
S§ : ~
§'§ DATA BUS (64 bit data, 8 bit ECC)
D
= LRDIMM 3DS TSV

128GB 8Rx4

(=X 0 eo (=K1 (=K1 0 eo - 0 eo =K1 =K1 0 eo
— = —— —— 2 — —— == ==
; 3 = 35 33 E ‘5% 33 33 33 |-
oo oo [=x--1 [=%--] [=x--1 [=x--1 [=¥--1 [=x--1
D D D D TT EDB EDB EDB EDB
CIT T AT ;AR AR DA sRARRRRTF, ARRNF (AL A NAAEAYY TNRTE (ERRRRRRR: ¢
| 4 4 4 4 4 4] 4 4 4] N 4 4 4 4l 4 4 4 4

Memory Controller
{1 channel)

—
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M Of7| &l X - HPE Gen10 Persistent Memory
HOIE X|&H S 2tE HEE| 20| HE AEZ|X

LA HI2E0| Clsh MER2 =2 85

o

H| =
HZ
— HIO|E{7} #|E £IX| B0 Hl=2] AT EE XS

g

=2
=

o
Of

IESI0] % AZESQ 0] of| 3 A AR

NVDIMMs

HPE 16GB NVDIMM
— HPE NVDIMMs

. AE2(X H2E 30| Yo Y 8
+ 16GB NVDIMM

— HPE DC Persistent Memory
g oze X weE AEZ X
« Cascadelake A{H 0| M AL 7t5

- ADEY 0] 0|3 A A H2M
« 0OS: Windows, RHEL, SUSE 2|1 VMware
« Apps: H|O|E{H|O]|A, 244 0] F2|7[0[4 ]
HPE Persistent Memory

wied
c
()
whd
lﬂ
(7))
| .
()]
(a
O
o
LLl
(a
XL

—
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At O}7|ElX| — H| 2 2] NVDIMM(Non-Volatile DIMM)

NVDIMM<=2 34 NVDIMM-NZt NVDIMM-F, NVDIMM-PL 2 7122 == 2, NVDIMM-N 0| 22|, NVDIMM-F7} 2 E 2| X|, NVDIMM-P 7}
HZ22|et AEZ|X|Q| St0|EE|E HEj2t B = J}SLICH HPE= X NVDIMM-N, NVDIMM-F Type2 X|& €L|C}.
NVDIMM-N2 &2 £2F°| DRAMI} H| et M22|E EH 22 DIMMYLICH DRAMS 7| OiM| 2 Sl= A|A2- 0 22|(F 7|Y

YAI)0|H, CPU(OS)Of| Al A2 2 == A= 7 DRAM E I LICEH 5 = HI Y HE2Z|= OSHA M~ GlsLC H 2 2d HZ2[=
DIMMS| Lij 50| A &4 & Oj| 2 2| 2 @.%% 2 L|CF. NVDIMM-F = H] TIH“H H 22| S B o DIMMRIL|CH DRAM2 B A{orA| (X2 H
g HR2LSE H’“ DM 2 Z7HE AE2|X[YLICEH OSE Ol & AELZ|X[2 #GotH AE2[X]| LT 2| B 2|2d H 22| 0f Mg

A& L|CH NVDIMM-P= DRAMY} H| 3|2t B 22| E &4 B XSt DIMME LICE NVDIMM-P= £ NVDIMM-N, F &= 7}X|Q| 52t REE
ZbE QAL | T}

XT-L Mg
Standard NVDIMM E} ¢} NVDIMM(Non-Volatile DIMM)
" NVDIMM-N
a

| / = (apacity =DRAM (10's GB)
DDR3/DDR4 i T E.[ = Performance = DRAM (read latency 10's ns)
! - = Formerly ‘Type-1'
\. i V.

% DDR3/DDR4 Block

" NVDIMM-P “
\ %

. il

: HPE A& Type
Hewlett Packard D S lyp
Enterprise

DRAW /| DRAM
Ghit ﬂ"v 8 Gbit
L DRAM
8 Gbit
—
DRAM
F 8 Gbit
—
A
DRAM
8 Gbit
DRAM
F 8 Gbit
—
F]

DRAW
8 Ghit

=
[
|
=
|
X
Hega

8Ghit 148
-
DRAW

——
DRAI

™ § Ghit
= g Gbit

>

Access Methods -> Load/Store, Block \! ‘
[
[

5§"1_"*
&
g"
ey T
H e
S DRAW ||

DRAW
= 8 Ghit
S %

Bt
C

-
g'P

Access Methods -> Block

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

Performance = NAND (read latency 10,000 - 100,000ns)
Formerly ‘Type-3'

Memory Controlier
{1 channel)

Access Methods -> Load/Store, Block h
Capacity = NVM (100's GB)

Performance = NVM (read latency 100’s ns)

Formerly ‘Type-4'

& "DDR

% NAND
Controller

HPE 8GB NVDIMM
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Next-generation Persistent Memory—= 3D
XPoint™ & 7|42 2 St Intel® Optane™
=2 8T H2E|2t 85 2 EC| X0
=L,

DC Persistent Memory Modules

Module Sizes: 128GB, 256GB and 512GB

Supported on HPE Servers featuring Intel® Cascade Lake™ processors

—

Hewlett Packard
Enterprise

2|28 0|C| o0 O B2 HIO[E|S Z 2 M AMoj 7}7}0]
Ao =M HubXQl Hjo|E HE] (DC) FEHA AL
S SA7| 0 7] AlZtE SULCL

- Z|C 270 3TBFX| 25 7S (2s: 6TB, 4s: 12TB)
— NVMe SSDs KL} 3H|| O] 4 it E H=
- DRAMLCHH| § =2 GB/$

A SHEF U 2GHA

- 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



PTRIEIETES

S5 2E

Memory 2 &=
DRAM &/
22 SE A|ZHe| DRAMIL
7

2 ds Mls

Q9
Q
dd

— | 22| HPE DC Persistent Memory

App Direct 2 &=

Storage &/d

DRAMEL} H 52 %%BI
HOlE d&d XM=

@ Q| HHO0| HROHX| Pt
S2H0f| = H[O|E{ & %]

~ . ~ = 742 M | CHEFQ! ZEA / BEE XA EH
@/ DRAM EC GBY E| X{&E¢t H| & olLto| H|Z0|A |12 DRAM Y = i_|7|*./':'<||>°/|E'T |:H7I-| NEE: |{_¢_} A=
ﬁEEIxI x-"-g_ |20 7p& et Qe o]
= _ ZE M A0 7 3t OlE|H[O| A R
el S X = Hi- -
E... =FDIMM SR BH 75 7hE W2 A EE|X| M2
DRAM Memory 2 & DRAM + App Direct 2. =
CPU T DRAM 8% 1.5TB (12x128) 768GB (6x128) Cache Memory 768GB (6x128) System Memory
CPU © PMEM 8% NA 3TB (6x512) System Memory 3TB (6x512) Storage
0s 2% 4 1.5TB (12x128) 3TB (6x512) System Memory 768%%%6;1(2)21823’)Stsetr:r2"geem°ry
G|Oo|E{ A X &
— il0] 1041.:'1 18 NA NA 1.5TB (6x256) Storage
Hewlett Packard Bl
Enterprise SEF HEY /24 DRAM caching /24 DRAM caching GJ0/E &+ £ ZEE[X]/ No caching




H|

o~

Ir

= Xﬂg-i. L|Ct.

== MM X3~

—

Advanced ECC X| ¥
Advanced Memory 2=

o2z 83

Frequency / Speed

0| 2 2] Latency
HI&

—
Hewlett Packard
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Memory Mirroring, Lockstep
Single, Dual Rank X| &
SkylakeOf| A 2666 MHz CascadeOflA{ 2933MHz X|

MH OF7|HlM - M| 22| F8
RDIMM- Advanced ECC2t Memory Mirroring, Memory Lockstepdt 22 22| EZ 7|52
LRDIMM= Enterprise & Application &0 o1 LRDIMME| 8% A 7HedztLt DB A|HQF 20| 22| 8= HO| R E St
20| XSS L},
=54 RDIMM LRDIMM
Registered/Buffered Address Pt Registering Address 3 Data 77 X| buffering
I/0 H|O|H = x4 EE£ x8 x4
& ts HEE &R = 24 24
o) 82 Cascade 1.5TB (64GB x 24) / Skylake 768GB(32GBx24) 3 TB (128GB x 24)
Hee| ME 2 6 6
M 22 X 2 DIMM =2 37l 2] Single & Dual Rank 3712| Dual & Quad & Octal Rank
CH DIMM 2 A = 8GB, 16GB, 32GB, 64GB 64GB, 128GB
MEEH M2 S8 NE INE
INE INE
N INE
Memory Mirroring, Lockstep

Quad, Octal Rank X| €l

SkylakeOfl A 2666 MHz Cascade0l| Al 2933MHz X| &

RDIMM CHH| gk
64GB £ E{ AR E|0f MIfHOZ Tt



DIMM Type Register DIMM (RDIMM)
== HPE 8GB 1Rx8 PC4-2933Y-R HPE 16GB 1Rx4 PC4-2933Y- HPE 16GB 2Rx8 PC4-2933Y-
e Kit R Kit R Kit
DIMM Rank Single Single Dual
DIMM &% 8GB 16GB 16GB
Voltage 1.2V 1.2V 1.2V
DIMM Speed 2933 MT/s 2933 MT/s 2933 MT/s
DRAM depth 1Gb 2Gb 1Gb
DRAM width (bit) x8 x4 x8
DRAM density 8 Gb 8 Gb 8 Gb
CAS latency 21-21-21 21-21-21 21-21-21
Maximum capacity (GB)
16-slot servers 128 256 256
24-slot servers 192 384 384
48-slot servers 384 768 768
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

Enterprise

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
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LR-DIMM= 64GB/128GB M| 22| DIMM M2 X|&3%tL|C}.

DIMM Type Register DIMM (LRDIMM)
5 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 & 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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MH o}7|ElX — 22| RAS 7|5

HPE Smart Memory= Tier4O0| & 2| X[ o] ZAO| M2 2|PHZ MES|M ALESIHH Of2fjet €2 MY HEFEC| W22 RAS 7|es2 25

M-Skl AL T

Reliability
Availability
Serviceability

« 22| ‘RAS’ feature = M 22| error0i| Cit

detection} correctionS 2|t 7|

o|0f 2t LI L
- T3 2E0 &
’les Aget 7 X

=
0| A
=22 T

A O
===

MMt 22| RAS
H==2 0| [tE HE22

1 1
(';-:.7 o X 0
() % o%

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

Hewlett Packard
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>

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

|
Ml

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

|
&

\—%°

Rank-
Sparing

Memory
Mirroring

i

Lockstep

HPE
Memory
Quarantine



A Of7| &l X — HPE Smart Memory Fast Fault Tolerance

Fast Fault Tolerance = ADDDC (Advanced DDDC)2t11 &= = E/L|CH O] 7|=2 M| 2 2[2] Zrojof CHat e Edat 718/ E 2 S
7|=o| ¥1g0|= HEUL|CE Y DDDCR| 8% H& Al d&0 Chiet i 2 E[7F AUKX[Pt Fast Fault Tolerance= 1 25 =
HPEZH M3 &= U= &17|= LT

% b | %I

HPE 11 §29| 7|= =~

(=]

o O &X| 2ot "Xt 10 « HPE 22| & 7|2 - HE2El= 7282 « D E DIMME StLt9 - BE OE22|7} ErrorZt
CtE DIMM Swapg IR A SMEo = S7IE Redundant ZE 2 SZSIK| DRAMO| Zof 7t 2l 5t 7| 2450 Fast Fault
of ket Ct 2O O] 7|22 o, 2o et K| 25 58 Eo R Tolerance”t M &&|7|

. O 27t ZX| QS my 2t Haswell £ H ;‘?iiﬂ _ ?&%ﬂ?%jﬁf’i -E_rLQ" of L SLCt EZ[QE? ff 4522
ool et sesjoz | Cascadeke7H 25 24Ol SHULICL L eyu40) AW Errort sE
LSOt E dA 5t = MHE : . Qo2 oMM S gdrMSH A2 ST DIMMS] « Fast Fault Tolerance?} M8 =l
22| FYLIE * Smart Memory= HPEZO| gts7| 93t 0| ™ 7| &0l DRAM E+0| combined T (Combined section) ZHO|

_ JIX| 71 ol= 71O} ol 7o ion2 20 ZlLlC ML 7+_/t'o;+|_|:

« Random Access If & Q! 7{1;"&"[7 L Dﬂ%?énga?_ﬂ%l (2= section 2 FO|A| & L|C}. 4S50 &4 2 |Ct.
o220 A SDDC 2f & =T R k7}E-'rll_*"0|EE|01 olojop 2% Combined section?t . 28Ol 0]52|7|0] M2
99.9%°| H 22| HI =S - HPEQ| 22| 2 7|52 3f;1 ST 2 Lock DDDC 2E 2 SXStL| L}, B 0l Khofj ALEHO|| A
ETES $yE J|sT S50  ETH2E Lod s NAE o5 B

EFAFOFS XbEIBHEl O] mode2 SH{oio 2t - Error7} Z4510] DDDC 190/ 22| Throughput loss7H
AlZatvict = 50%2| CH = ZHA) [ 20 D c 2 ZE5= DRAMTIO| HEAWSHL| O _ K| 20| Al
e = ' CHE 20| AFRS}HA| Combined section2H0] al gﬁu Mste e el
AUSL|LCH 4s0| E0{ELCtL 2 Koo
BE JYe EEXNorz . MEL|X| Y2 LIHX| RE
SEtgtL|ct. HE22l= oo 458
XS gL C.

—
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MH O}7|El X — Fast Fault Tolerance 2t DDDC H| 1!

AtSKel A1 e = H| wohAHE o £o| DDDCE oA Of FOl= (M 22| Error) Of A0 2= 24210] HHS| 7t= &7 Y LIL.
THOl Fast Fault Tolerance2| &% SHAHA O HOH= (M 22| Error)0] A0 &= CHE X 0] 5 Fehs X 1 SEHO R 2Adt=

5
ZoYLr

. 344 : BILIO/ DIMM
. B}L}S X} - ZF DRAM.S/ Section
. X=X : 7|29/ DRAM

“Since there might be a bump in one lane, everyone has to go slow.”

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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M O7| &l X — Array Controller

Gen10Array ZHEE 2= Gen99| Creet 7|s2 A2 M2 SA|0f 2Ot H ElOP 2882

7| 50| F7HE| g L L E9] 2Z0f Ci &&= Chet 2otxofd 54 8
ol Ll ER3 BRSNS IS

Z HolEHet =5s B2 5 As T
HOIH +2YX|E 2o 2ESH2EH 7|52 14 =2 €79

JEBAN RAID
M’Dﬂe Mode

HBA Mode

Hybrid Mode Controller UEFI Configuration Tool

HBA/RAID EEE S A0
Xl O_] Ol_o;l PCIe =~ Ot

Gen9 7|gt ClH|
- 65% d5Y:
=

o
- 46% T 2L

Rapid Parity

RAID5/6 4 /XL Al
2N AL

ZX|CH 1608t IOPS =& ﬁm

SR Secure Encryption

YAXE AEED] &
HIOE Bz 7|5 73
(FIPS 140-2 Level 1)

—
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M O7| &l X — Array Controller

HPE 7} M| S 3t= Array controller2| X & -2 Smart Array Controller O[04, Cf

gjo

It Z+2 Naming rule Of 2t & F & LT},

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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M O7| &l X — Array Controller

Gen10 A|AHEIS A|AHIY) [2f CHYSH FEfQ| CIATE K| {BHL|CE. SAS/SATA/SSD /NVMe / uFFE X3 &= CHESE C|A Tt S
DM ABO ZSQLOf E o2 7tX| Eota M2 HESH ECt QHHSH A|AE 2FO| O|FO{ & L|C}

S100i Software E208i-a P408i-a P816i-a E208i-p P408i-p E208e-p P408e-p P824i-p MR

@ B B B
2E¥el AESR il B a1 'R
\ \" \

Form factor: Standard PCle plug-in controller %

Cache size (FBWCache) 2Gb 4 Gb 2 Gb 4 Gb 4 Gb
12G SAS x| & v v v v v v v v
6G SATA x| & \ \ v v v v v v v
x| X & 753t 22| EBO| 24 14 238 238 238 238 238 238 238 238
x| X & 7ts%t =2| EBIo|E 4= 64 64 64 64 64 64 64 64
RAID 0/1/5/10 x| &l v v v v
RAID 0/1/5/6/10/50/ 60/1ADM/10ADM X| ] v v v v v*
Mixed mode X| &l (HBA & RAID) \% \% Y v % v % %
Boot mode : UEFI X| &l v v v v v v v v v
Boot mode: Legacy X| 2l v \% \ v \% \Y % %
HPE SSD Smart Path X| &l \ \ \ v \ v v v
HPE Smart Array SR (license) Optional Optional Optional Optional Optional Optional Optional Not Support
HPE Smart Array SR SmartCache (license) Optional Vv Optional Optional Enable
OS: Microsoft® Windows® X| 2l v v v v v v v v v
OS: Red Hat® Enterprise Linux® X|&l v Vv v v v v v v
OS: SUSE Linux Enterprise x| 2l v Vv v v v v v v
0OS: VMware vSphere® x| & v v v v \ v v v

—

Hewlett Packard
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A O}7|8lX| — HPE Smart Storage Administrator

HPE A{EH 2| Smart Array Controller XtA| 2

XK
7 EElElE &8Y + USLICL Y & EIE| EI% ol MEH o2 MEHXOf Ciet 2= YE=010] 7ts

Ko M&E BEE =QI5tA| 21 HPEO| M M| S &|= Smart Storage Administrator(SSA)

=5dd, #E 59| 2|2t

=0 =
e © O|ls H o
2 dseds TI?_F M&E 280| X[ & LT,
Enterprise RAID, Block, & 85 &&2
Hvstania Bavicaln) - T|°|' N 28 HE 7ts
SETVES i ta Comnrt T8 Bl mbs v m A JI
B e Hewilett Packard '+ e et at
| Enterprise al
Srnarl Rat iy [ centi gliers
= - HPE Smart Array P40BI-p SR Gen10
H W e Ay S0 R WS e - 2 Cams
e - Actions A Status Messages
h -_-FE ‘::m-'l‘k"ln-':-il':hp'ﬂ i 1 .
- i e Lonwin riay L] Lo @
DR Dy Py Ingai -
a8 fkel Plife D Contredier Configur ation Summary
mllﬂmﬂﬂu"ﬂ‘ w1 e &y
R — B " Owts Ungrsl Desgen
.! 1~ 1 Dana Desasd 5
foemn ox @ ! mmepred s
fram Mpdity Camiredier briimgy
| A Mg
: ~—  $e v _ -~ - S
_.Jpl‘ v va Warages h= LS e "] . x rr w
A P M Mo
py Emonyphan Managw iy L THE AT PR LT
20| AEZ2 A C|A3 HE, i
EEREEEE T
—
Hewlett Packard

Enterprise

RAID Level

) RO
(% RND =
() R

O———Qis paDn s

Number of Parity Groups (NPG)
Strip Size / Full Stripe Size

i 8 W ¢ 8

96 KR 20

30 R Ea B

70 VR 1R R

[P Lf B T ]

[t T R R ]

(R -1Fd v BT ]
VRO SR DR

Sectors/Track
88
[ I
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




Mt O}7|ElA] — HPE SmartCache Technology

HPE SmartCache 7| =2 Array controller®| cache P2 2= £ X7t cache 82 SSDE &3l 32 7|= 2 A{, Array controller 2| cache
= Metadata 22 AF23} 1, SSDE Accelerator 2 AF2310] AMOZ M2 HE2OZ H0|H WNA HAS5S A|C 4 Hi7HX]
=OiztAl7|= 1/ 7|= | L C

. . Large
OS Visible P — |
© Datastore « Smart Array firmware Wi £ 0f| HPE
1 M X3t 9 b S "zt SmartCache 7| = & XY
oS Smart Array Driver - 25t firmware L5 715
- HE 0| E2I0[H 80|, application 2{|& S Al
! 28
HW * B : =2 1M
Smart Array Smal—rItPCEache ., FBWC T —— Operating system 0f =& 4
Controller Controller Memory — Metadata 7} of flash backed write cache

(FBWC)O| MR Z|0f 2

Flash Backed Write Cache _ AlX| cache= SSDE E8l| 2%
1

Logical - SSD= A Cj23 822 10% ¥
Disk

Physical

Disk

—
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MH OF7|ElX| — HPE SSD Smart Path

HPE SSD Smart Path 7| =& ProLiant Gen10 A 0| SSDE RH4tHs10] AFR2E E R

= o™ =

, Smart Array Controller 2| firmwareE X[ X| 11 &
SSDZ 9| 7% £ X 2| pathE M| S3l= 7|& LICE HPE SSD Smart Path 7|22 S8l SSD 2| read performance 2 Z|Ci2 BO{22 %
olAL|C}
AN H .
. O|AFEIO] © =
HPE SSD Smart Path {9 = OlgReA AIAZEE
- 67f 0| 2| SSDE T&tet A|AE0]| Read intensive workload Z 2 A|
oS

. 38 75 87

— HPE Smart Array controller 0| A K|S

B ~ Smart Array driver & Sl SSDZ2| £|H path 1 &4
- 2= RAID Level 2| Read 52 ZH2 20{=2|0H, RAID 0 2| E70=
Write dsk 24t
Smart Path NS;T;?' — HPE Array Configuration Utility (ACU)OIA 8 7ts
Smart Array
RAID Engine
SSD Array

—
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AH O}7|EllX| — HPE SmartSSD Wear Gauge

HPE SmartSSD Wear Gauge= A|ZfH 2 2 SSDO| =F =2 &gt &= YL LICt SSD2| HAY O E S
=0 20| 2 Usage Remaining gauge(% EA|)7F 20{&5L|C}. SSDO| A2A4E S A AHO| 1 A|Z-H o Z mjetet Qoo 2 C|AF Tt
=3 oA E=S7| ™Of| CHM[E TH| 5 A A”HS AHoZ 22| = UAEE

= LT
(7] HPE Smart Storage Adminisrator [=T= 1=l
I— o g R c 7 X
Available Devicels) -"; =efrach LS5hs F
&  Smarts50 Wear Gauge Summar)
SEneer H Smart Array Paalar -i- HPE ACU
g = " Summary (Array Configuration Utility)
) H :'!EII} GE A5 350 B0 80%: Life Ramaining
Array Controtler (=) = e — olal S80s with Wearoul Status i
ﬁ Hman dray Fadikar @ 03 GB SAE S50 04 §7% Lfe Remaring Tolal Smart Amray 5505 G
E:rbsathbund Sho Fui 1l B Bay 4 I Tolal Mon Smar s o a q
o St e e ° Smart Array Firmware version 5.0 O] & £ F{
Other Devices ﬁ :':ur_;uas 545 530 nA AA% L Ramaning olal SA%5 S5l 8 XI '?'-I
& Salid State Devices = S — mal ST SEO 0 G|
g = 400 GB SAS 530 100% Life Remaining ToiE Mywe FE0E 0
@ Forf 21 Box 3 : Bay — olal S50 ]
@ AN GE SA% SH0 10055 |Life: Ramaring
ol E . Box 5 B |
i 400 GE SAT 550 100%: Lite i EIE:IE—O-I EI-OIHA ﬂulﬂ
=5 1000054333 amaking
* Usage Remaining “0%"= 2A7|/Af K| 9|
SE0| O|2H =30 ==ZF}UCH= XO|H,
2N 0Y =22 E[BIo] HEiE #AISH= A2
- O L|Ct 2tA 0% 2 &l A|-O|2t: s
) ) CIATE A% ALY & YLt
—
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AMH] OF7|E X — C|A3

Gen10 A|AHIO| A= 7| E2| SAS, SATA 7|29 HDD/SSD2} 8| ECt ¥ &
=3

718 MEEX| 7 FAELUCH §9 AR S0 X MeE ds

Ol Ot M ME ZUstA| 7| = CHYSE Z 29| NVMe, SSD, PCle
|
H T 7

o
7}X| |HAl o] RAID 74 E S 2{(P/E/S Class)= A5 OH8 A

mjo
ol
OH
Ot

:

L=ots 2 YL

HPE Hard Disk Drives HPE Solid-State Drives

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

« HPE PCle Workload Accelerator 0 & E
« HPE M.2 EEI0|E

HPE Smart Array Z1EE2]

= 4 I « Smart Array P-class Performance RAID ZAE Z £
TR
'rl‘h-'l -I . .1!

+ Smart Array E-class Essential RAID Z1E &£
» Smart Array S-class Software RAID

—
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AMH] OF7|E X — C|A3

Gen90f| MEE|QUEH TE HAULNK 2H 7|22 O 2 Gen10 A|AHIME 8|0, HCFSME 7| 573 28 HDD / SSD £
MEE 7520 M8 L|Ct.

|/\AI=!

. WC}SIALE SFF 82 - HDD 22| EotZ3t 7|5
— 15krpm Z|C 900GB, 10krpm %|C
« 33501 A|ZI O|AtO| HIAEE E5t Q%

O - L

247TB - Digitally Signed Firmware
Firmware?} DriveOfl H&%[7| TOf| 2= o] 215/mads
W= key E BN

- Best in Class (BIC) firmware(&5 %|112| Security)

 HDD Non-Disruptive Updates (NDU)

- B0 T|O|EAIO)E GIO|Ef M2 W AIAE Au| AT}
IS8 EE sl RO FINE TS ME

- SSD H|'#2| HotZs} 7|5

|2t SFF NVMe o _ .
- Digitally Signed Firmware
Firmware”} Drive0f| & E|7| H0f| =2 QIS/rads A=
key E B

- Best in Class (BIC) firmware(&3 %|112| Security)

« HPE SmartSSD WearGauge

- SSDQ| Y2 HBHO = ol U PaY 4 Yk HE AT A

x = = O - -

OH
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MB{ O}7|El A — C|A T

Gen100| M= ClA3 &0 27 0| &2 M.2 SSD ZAH0| 7Hs8t uFF BHAI o] M Z&ZEX] & USB 7|8EF A WIM XS & L CF
0|2 Edf {ZZEX|0f eA| ML= F4(0S Mirror, 7|2 RAID5 8 S)8 ECt &+l HE|A T = YA = A& LICt

HE A

ReSvsie-Iocecoclll OO

. 27) £ 470 EBlO|EE - 480GB 6G SATARI x 2EA e e
EOE:IJE T-IE.EE NEFENE %Ef_:;':::% EZlole ’S§0| . UFF EZ}O|E X|&H ZA| B St Ml Gienric
=S LR YIAREILHS
T SFF EEf0[2 SR Oi|A . - HW, SW RAID or HBA X| &

RAID1E 28Y +U= S50 - 22l oH| E2to| 27t T et o N _
7l S2ME XY, - R 2O Y EH EFHS
Lo Azo| 72N 9l MH
. ADIE C2j0|E 7|2 X ¥ 52 Tx2 7H8 EIES
7|S¢§0I 8.
. CjAl BE

+ Dual 8GB micro-SD 7IE & &850 RAID1 OS C|A3 74

« 7hd= SLO|EHHIOIXM 55 = 7tH 2 0S 719 Al X of &t

Hewlett Packard
Enterprise



AMH OF7|EIA — X| & C|£3

Gen10 A|AHEIS A|AHIY) [2f CHYSH FEfQ| CIATE K| {BHL|CE. SAS/SATA/SSD /NVMe / uFFE X3 &= CHESE C|A Tt S
DM ABO ZSQLOf E o2 7tX| Eota M2 HESH ECt QHHSH A|AE 2FO| O|FO{ & L|C}

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
S5h Write Intensive 400GB / 800GB /1.6TB/3.2TB 12G
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
Write Intensive 375GB / 750GB PCle NVMe
Fele Mixed Use 1.6TB/3.2TB/6.4TB PCle NVMe
— MEAEE HEE = A0, ME Quickspec & ZHARSHA|Z HEEHL|CH
Hewlett Packard

Enterprise



il dot zgto| C|A3 Fd2 XL Ch F&E= B& C[A3 &= Hot-plug £ A #SHH, M| SHEOE C|A3E
2td-d= M LICt SAS Expander Card £ 0| 8310 At k|= C|A3 /=& 52| L, =7} Array controllerS

ZESHY O 22 =YY
S O 22 de= Mae = UASLICL
TE LFF 78 SFF T4
e, 12 LFF front hot-plug drive model 16 SFF hot-plug drive model with Universal Media Bay

M5 16 SFF

" Media BayS S8t 2
SFF =7t
=g
& HEHE
ax # BLFF 2.FF H s 24 S
= 3}
ey = |
S AF SHE 3LFF SHE g SFF
= (Xt 2 SFF2 M) (2784 E4)
—
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Mu{ OF7 &l — x| @ C|A3

HPE ProLiant DL380 Gen10 A= 11 Z249| £7 Disk €& 2 71 AI2 1} 2t A0 M2t ot Midplane HDD Kit2 Ml&a& &= Q&L L.
=
o

O|2{ot 742 &5+04 DL380 Gen10 A H{Ol| LFF 12(Front)+4(Midplane)+3(Rear)’H 2t SFF 2(Rear) 7HE &%5t0]
&g = S L L.

T A g

4719 L35 & (A= 7ts)
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AMH OF7|EIA — X| & C|£3

NVMe+= low latency, 1’352 I8l PCle SSD 2 TH=0{ Tl A HZE QIEHO|A QL|CH {EE|AHO|M 7t Sl 2M QI3 Z =0
S| 'c'>'|-'c'>'|-|_| 1:|-

HPE= PCI Card E}2! 2| PCle Workload Accelerator?} C| A3 EFR Q| 2.5inch PCle SSDS X|&2%tL|LC}.

D E Gen10 AMBE{0] &tz = Unlversal E}2/0|H DL380 Gen100|= & 20702 NVMe?} ZH&EO| EL|C},

EXPRESS.

PCle Workload Accelerator 2.5inch NVMe SSD
S5 FormFactor ClAa3 82 ClA3 £5
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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MH{ OF7|E|X — PCI

HPE Proliant DL380 Gen102 & 107H(FLR+AROCXZ %) 9| 27} PCI SlotS A& &fL Ct.
PCle 3.02 N|&5tH 7| PCle 2.00| Al 2t56t= 7IEE 22t 28| Q0| AFES &= JUSLICL.

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 rateOfl A Bandwidth 24t A| Gen1/Gen2 : 8bit /10bit Encoding (8dataS = LH7| I8 Al 10bitES At&)-20% Overhead,
Gen3 : 128bit / Encoding , 1.5% Overhead, Cf €= -2 Pre Direction 7|Z&, Full Bi-direction BW= 2 X

— - P \

D C 3 \> . (oﬁ::j;cag;;s g:gc';::::gl-ﬁnts
y
EXPRESS 5

ne

size U2

Lowen'.atenc:es Imp vedPM
24t hetwork card

:rfo Virtualization I :A x4
i FC Card

PCle Gen2 % 5GT/s | _.'.
’IIII‘IIII‘
Network(1Gb, 10Gb, 25Gb) /

’ w1
’ x4 I r
PCle Gen1 2 2.5GT:
, =8 20 / . Infiniband Card(40Gb, 56Gb, 100Gb)
X

Low latency Network Card / FC Card

40

Connector sizes

30

GB/ Sec

PCI/PCI-X Note: Dotted Line is For Projected Numbers

1999 2001 2003 2005 2007 2009 2011 2013 x16 GraphiC CARD

—
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Al O}7|ElX| — Riser Kit for PCI Card

DL380 Gen102 Ot @t 20| Ctst Riser Kit2 X5 e LI Ct. Primary, Secondary, TertiaryOl [t2} & 322 0|0l Riser KitO| ZH4H0| | PCIOf|

HESE 7tEC| ZFO| et TypeO| CHELICEH &0 2t 2t Riser Kit2 =26 A AHE 7Hs LY.
TE Primary Riser Kit Secondary Riser Kit Tertiary Riser Kit
= Typical
27l 2| x8 slot
. 2712| x8 slot
i AF JHo JHo
3 17112] x16 slot 170 2| x16 slot 271 2| x8 Slot
g Doublewide GPU
271 2| x16 slot = 271 2| x16 slot
4 (17§29 Doublewide GPU (17§24 Doublewide GPU 1712] x16 slot
BAMs) | — XA L)
g Singlewide GPU
A4 2712| x16 Slot 27112] x16 Slot 17H2] x16 slot
25
d4 871 2| NVMe Drive ¥4 871 2| NVMe Drive 944 474 2] NVMe Drive ¥4
sc CardZ E8M ALE)
- 271 2| NVMe Drive 27 2] NVMe Drive .
od Al yi'kel CL:|7=I
ec 3712] x8 slot 3702] x8 slot 4712l NVMe Drive &
—
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A O}7|El X — Riser Kit for M.2

DL380 Gen10 A|AH 9| Primary Riser 7}=0fl& M.2 { & & X| & ZH4tg . AR = SFF / LFF

Clx39 832 3SILL EF

110 mm M.2

—

Hewlett Packard
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ME| OF7| S K| — | ES3

Gen10 A|AHIO| HEQA O{HHE X Y Z Q! FQ 7| 5HE 37tX| (Performance, Advanced, Standard)2 £& 5|0 &5 L|C},
Zt 7|0 el 20t ME22tE 7|52 £E0| MSEH gF E40| ZA 2 HatE 452 S ME T = &L CH

Performance

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

Tunnel Offload (NVGRE & VXLAN)'

Hardware Root of Trust

Advanced

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

Firmware Root of Trust
25 o8 gty

E:; ,E j Standard ZAIE 92t Log

. ' Single Root I/O Virtualization (SR-IOV)
NIC Partitioning (NPAR)
57|52 S YHlolE

Secure Boot

—

Hewlett Packard
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AMH OF7|EIA - HES|3

Gen10 AMAHEO HEQD O{HEHE MAt TESL [YUE QI SIME 7|52 7|F02 37PXI(Standard Advanced, Performance)2
SEUCH 24 g8 540 X= Ot 7|52 Ot A 2A 0| He|SHA| = e = ASLICH

- OIREIS 2/dport X - OES 2/4port T&t . 10G2| 250% Ms H|=
- 10GBASE-T Et¢ - BHHel l=at e et - 25GbE
71 Mol D 228 HESRS - 10GBASE-T &M « 50/100Gb ¥s 7¢
T g . Takst 7] x| - TOR HEQ3 A2[%
- VMware NetQueue - A EE BEOV|S HE
- Microsoft VMQ - FE 2 HE

- 10/25GbE O Tt E

—

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.




MH OF7| S A — K| Y ES

DL380 Gen102 7| 2% 9 Z 1GB x 4port embedded Network card& H|& g L|C}.

Embedded Network card 2t OtL| 2} FlexibleLOMS F=7}X S 2 X &30 PCI Slot &2 g1 0|
HEQIA 7IE 0|53t 0| X| /L0, 0|2 Qs A|AH 20 OF2f_t Z-2 FlexibleLOM
SESIDS Pl )

DL380 Gen10 £HE

27t FlexibleLOM 7| & embedded

=M 1G 4port
FlexibleLOM :E:R :’fg FLRS-BSOFP+ Fisl;?:T 53s4FF|l_f | SRR SR Fist-T FLRS-GSZFP+ 35F6:+ Ggil;lig- Ggllllilig- 6;2::'52-
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 | OFbetter | 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

—

Hewlett Packard
Enterprise

*MEAIZ2 ME Quickspec = RZSHA|Z HEEL|CE



M O}7|El X — 7|E} PCle O THE]

DL380 Gen100| A= Of2fjef Z2 CtYet PCle Ol EH E N&otd & LILCt.

NETWORK

FibreChannel
HBA

—

Hewlett Packard
Enterprise

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

Quickspecs

PSESS

FA]

?EI

HHEf LI CF.



M O}7|El X — 7|E} PCle O THE]

DL380 Gen100| A= Of2fjef Z2 CtYet PCle Ol EH E N&otd & LILCt.

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

Quickspecs

PSESS

FA]

?EI

HHEf LI CF.



MH{ OF7|E|X — GPU

Gen10 A| AR M= 2=, HPC X T A12{'d(Deep Learning) £ 0F0l 28 &| = CHY GPU M2 NS LICH

BF 820 M2} Lot GPU & Aot RS MEE = Ao X, A|L-0 Mt o 7i2 GPU Ol 8 & Aot & A7 &AL T
Bard Metal (Pass-Through) Shared GPU Pass-thru GPU eVDI
HPC Machine Learning Graphic (CAD / CAM / Design)

App ... App

Win 7 OS

Win 7 OS

ypervisor | Il

: NVIDIA

[T1 [

VRAM B VRAM § VRAM

VRAM g VRAM

VRAM VRAM

I NVIDIA Graphics driver I NVIDIA Graphics driver [] VDI vendor's shared B NVIDIA Graphics driver [ ] NVIDIA USM (driver)
graphics framework [ Device Emulation framework
I NVIDIA Graphics driver B GPU Hypervisor
[J GPU Memory Management
—
Hewlett Packard

Enterprise



MH| OF7|iX — GPU &%t

0] 2t DoubleWide %|CH 370, SingleWide 5712 GPU & %t0| X| &l &l L|C},
| HE S Sl AtFE A GPU / Disk X| M3t 1422 A|AH £HO| 7Hs L CF

Primary / Tertiary Riser Primary / Secondary Riser & 2SFF Rear Cage

DL380Gen10 A|AHIE2 A2

2l 2 S
A" =EHO| LA HAHERE

|0

Z|CH 37§ 2| DoubleWide GPU ZH4}

« Singlewide GPU2| Z 2 Primary%i| 27f, SecondaryOl 27H, TertiaryOil 1747t & &HElL| T}
« Doublewide GPU2| Z2 Zt Riser0f 17§& &*t0| &l L|C},
« Zf Riser0f| = B &1 Z0| E|A3 cageE A AFEE &= 2, (7K DY 2 40| 7h5 8L LY.

—
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AMH OI7|E[X - GPU &

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

Enterprise

DL380Gen10

< <<

< <<

< K KKK LK <K

<<

M

[ W

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

M| F AR

2 H|Z Quickspec 2

KRS

VRN

Z HHELIC}



R

O}7|El X — Power Supply

oM AZ20| CHYo £E(HDD, SSD, 457t%7| )8 ECt AENMo 2 28 = UL = Gen100|= 1600W 52| Tt S= & X7t
K| ELCH A|AE DR et CHror HEH, 80| LSS &K 7t AL, X AIY 2 7|FC =2 D-E E MASS 7| L0
MH AFYO| X MotEl M S27|8 AHEot0 22t M8 YH|E B X|ohA g LICH &2 Al2|=2e HSE7|= MHE RO Al of
S MY 272 HYS27 07 I EE HA | = Y= 2GS HEE JASL|CH
HH 327 EH 500 Watt 800 Watt 1600 Watt
olg Mo =2 AC AC /DC AC O~ >
AH MY HL 100 ~ 240 V 100 ~ 240V 200 ~ 240V
A MLl OfH| 28X
= i %H §I %E 94% 96% / 94% 94%
Energy Star 14 Platinum Tltan_|um/ Platinum Plus
Platinum
Power Discovery Services No No Yes
—
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UEFI (Unified Extensible Firmware Interface)

« Gen102 7|Z2| HPE Legacy BIOS2} M £-2 BIOS?Q! UEFI

2 Al
= O i

K| @ gfL et

« UEFI= MY EE LD U= Windows, Linux A E 0| 2= OS2t VMware, SolarisE X| &8tL|Ct

?.

HI

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

S
o2 8l

glo

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



o
=1
OH
oot
o

Gen10 O M 2| UEFI= Of2flef 20| TAM| CiE| O B2 7|Is=

o SFAEl M HOQL Unified Extensible Firmware
_ O S& W0tC} BIOS, iLO Firmware, CPLDS| 59 MEHS 2ol Interface (UEFI)

_ Silicon Root of Trust £ £t tFst 1=
— WY&l Firmware 7|22 TPM 2.0

. BNEE

HE HIHZS UEFIE Sl 4 7=

- BEHEYI HEEZ O SLE HERI AE K|S Sh= HTTP/HTTPS boot X|-&

~ HTTP/HTTPS boot= 7| & PXE Boot CiH|5}0] EOt0|| CHot Q151 LS HE HjZ £ &
s

- UEFIE Sl &4 E RAS 7|5 14 7=

— UEFIE &34l HPE Fast Fault Tolerant Memory, Address-base Memory Mirroring 7| s %
~ HTTP/HTTPS boot= 7|Z& PXE Boot Ci{H|SHO] 2 OH0f| Lo Q150 LS BHE B Z S5

&

- Zt 9|3 2 =0 %X 3}El BIOS Profile &% 7t

MY

- MY EF S 2= UEFI BIOSE= H/W A|2Hl 0s, 12|11
CHE ZEHES9| QIE I 0| A Set LT

- Gen9 CHH|SHO] Z[T 66% AMH £ A|ZFO[ THS | AE LT

- UEFI BOOT mode0|A| Smart Array ConfigurationO|
7tsg L o,

« Shell 32 RESTful APIZ S %} UEFI Setting

'c'>'l:)\FEI_| =l HHE %z;

=

.2 HPE RESTful API X| &

il

- M2Z& CommandE &
- UEFIE ++d3}t7| {3t
—

Hewlett Packard
Enterprise

i rot



gl =hol 22| £ 2ot ¥l 7|8 @ = API - RESTful API

REST(Representative State Transfer)ful API= E(http) 7|2+2] Open API & L|Ct. O] API= C|HIO|AQ| ZF ot FHSHA 7| & application0|
HBoE +0 2 752 MBS} HPES| BE HZo| Bl Solution2 Z53! 5&'51*2 R B 5H= RESTHul API2 JH2 &[0 0| =
SIEQIOE 2t2l5t7| et 22 & ToolO| OtEH, SHEYOf, el=2f, S/WE OFRE= THotE 2| ToolE HEE = UASLIC
7|& B (separate tools) M 2= (one tool)

+ HPEONCFG

» RIBCL- scripting + iLO

+ CONREP ‘ - BIOS

* Deployment Setting ¢ IP —Multi-server IP . iLO

+ Scripting Toolkit + HPE SUM . BIOS

+ HPE SUM CLI

o ¥
Smart Array * HPE SUM

: ﬁ?cuégsf?sgﬁn - No - NICs* * Smart Array- HPESSA HPE RESTful
CLI I ‘ HBA * NICs Interface Tool
« OACLI Onboard « Onboard Administrator

Administrator*

A

* Virtual Connect
* OneView

* One View* * Insight CMU
‘ « Virtual
Connect*

* VCM CLI

’I:l
of"

* Currently not supported on STK

—

Hewlett Packard
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IPMIC| Tt 2 HISH A FF QIE{I| 0| A - Redfish

B3 0| A 2/L|C}. Redfish API 7|£+2] £+ QIE|H[0| A S 3
jo| e HEE, 222X X HEYD XS S0

o OTr

| E—
Redfish= 7| Z0f 429 2 0| AL SIE |PMI = =
Ef W] K| E 7ho| As 284 5! BIEHA #Ot ofL|a} )2 | O|E{ ME] 24
2algt = AE L L

AN H

Redfish API Open Source tool adopted by Redfish API

FQ
r'_;_

r

-

iLOrest : RESTful Interface Tool uwersion 2.0
Copyright [c] 2014, 2017 Hewlett Packard Enterprise Development Company

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

P ; Options
- . =h, ==help thow this help message and exit.
=¢ FILE., ==config=FILE
Use the provided configuration file instead of Et
RedeSh default ona.

cache-dir=PATH Use the prouvided directory as the location to ca
efault location:

- IT QI Z2LE @[3t &t EFE RESTful API - -
N - N ks "-.IJE:-ar"L-"-.I::nE-ur':-lra'-,-'Ipr:-l_'leta'-.,F:-:-.':It'_ng'-. JlL0rest |
- 7|E0 M=AE, H|E SEH o2 EXSHE 2he| 2A S EE A Intergration
- 200 F|efet 7| =2] IPMI A Of CHsl 2 Ao 22t 7|52 M-S GLOEAL OPTIONS:
=1, U bose r|'| |.|'|.-||] varhose JII‘F FIII tion
ojo JCPJH o
HPETIS| & - M A7 Ao BASLO| Script® W27 Crof MBS B2|g 4 QU A2
- iLO RepositoryE %+ Al ZEZHE L0|E el &
- iLO, BIOS, Secure Boot, TPM |2t Redfish conformance update - OofE F/W Y 0|E U CIHEA| 20| {22 7|5 E2 integration
- JHEAEE T AZEL 0 W 7|E, efo|EeE| SRSt RE NE - HPEQ| ZE ZH=H EOH CH3H 507l Of&f 2] Command XS
- Remote Console 2 Q10| R A 0|A QtHSHA =101 S ZH & =3
—
Hewlett Packard

Enterprise



AHS (Active Health System) Viewer

Active Health System Viewer= 2= &3l =&l A &H|E TICHOHE &£ A & OotF= Tool & I—| CF. 2f ZH| 0| A et AHS log= HPE
HALO|EE S5l uploadE SHA =|H, ’SHlol Warranty2} Service level= 2HQ15H0] R fix 2f= & 5 JEj = 20 FLIC}. O] Tool= Solf 124

o

Zo Ay 01|x| L& O &8 2HAES fix, 22| W 2k 5= &Lt

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

Wrevign 1.8 AR O 1 B EE AN

“.l.lﬂl'ﬂ. to the HP Passport log In. Please enter vour HP Passport 1D and password I- b | —|— — HAOI T; L
Q= Passport IDE
User 1D
Enter email addreid
Femm traey W eray b e WP Pt Ler B o § il — . . (0]
hewerpeciars Active Health System Viewer l & ”»N (2]

Version 1.8 09/28/2016 @6:41:23 PM

Serial Number: VCGBIAI017 Intel(R) Xeon(R) CPU E5-2650 v3 @ 2.306Hz 0 2300 MHz
Stepping: Haswell C.0/C.1

SKU Number:727029-821

PCA Part Number: Unavailable

Entar passward

HPE_2M244000MW_20160916.ahs
Rermember me

8x 16 GB 2133 MHz (Smart Memory)
9/15/2016 11:46:11 PM
Miw Ui gl atios

Forgat User 10

Forgot Password : :
System Dashboard Manufacturing Dates:

PCA TimeStamp: Unavailable

Fault Detection Analytics

System Chassis Build Date :Unavailable

'-.ﬂ.rtu.reHealthE'_.lstem'Lriewu R . e d

N,
R TR ek t Event Logs

Software and Firmware Inventory

View a new AHS Log + Ukt g

Search AHS viewer for uploaded AHS Log

AHS LogS

=

Processor
Memory
Power Supplies
Storage
Networking

DA

0s

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

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

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

Enterprise




MZ 2%l Intelligent Provisioning

Ol Gen100{ A& Intelligent ProvisioningS H< &l AFES &= US
Ol M HIZ H£0| 7SSt £ & Eot Wat S LICH =718 2 2 Integrated erase utilityS S0l 2

Intelligent Provisioning

- §2 247 Intelligent ProvisioningE A& £ &L Ch

A
- MHO| W&, iLOUI B2 £E Al F10 Keyi ESf M vts
(¥ = 9| USB/optical drive7t Z 2 91
- 7|= StEQIX 7+, RBSU Setting, OS InstallationS & X|

OrHALS E"'H SKIHOZ FIElsH &~ Q1S

~ USB Drive €2 iLO ScriptE &9l Ct=2| A EX| 7t5

* Intelligent Provisioning & &2t &4|2 firmware update

MM EHof & EEO|HE |HO|E
Internet(HPE.com)= &5t EHe0f

- IP, iLO, Storage =

~ 2% Repository 22
OIH|0| EZ XISH

_Internet2 3l O| M ECt A&t HastAH HYOE OHOIE

- integrated erase utilityS St Security Zt&

~BE LA AELX|Q HIOIHE ANTYEN A|AHS
decommission
—iLO 2t BIOSE factory defaults 2 Ef 2 2| Al

—

Hewlett Packard
Enterprise

=3 | (= o M |'c5' il ] | i
& L|CH. 2 £ 9| Rebooting 22 SUM2 X 28 ©0]iLO web
P OH =—
orS H2t =L
LO 5 "
!m Firmware &... -Installed... @@ © & & 7
Information Firmware Software iLO Repository Install Sets
System Information instalation Ouate 9 Update Firmware
|i| Upl@ o iLO Repository
Firmware Name Firmware Location

Version

iLo 1.10 pass 70+ System Board

May 19 2017
System ROM U34 v1.00 System Board
(05/2272017)
Intelligent Platform 1.56.0 Build 4 System Board

Abstraction Data
System Programmable
Logic Device

man

HrE FimrwareS ¢ ae H|O| E S} ALt
iLO RepositoryS Sl YH|0|E

WVVIN-GA1TATHBLSE
ProLiant DL560 G
30383831-332D -4
313130445159
CMN7TTF110DQY
1880-3002

L34 w1 00 (OS/22/
OS5/22/2017
05/22/2017

roL s L=

Performim IViaintenanace




il

Infrastructure Management &5/M A7 >iLO 5 &2| A Xl

ProLiant Gen10 AH 0| = 5= Z =5 Tl 22Tl O 5 Z2 M M7t LHE KO A}ESLICHILO 5= 7| EL| Gen90|AM ZHA| 2 LE Of &
7ls=E 0t OtL 2t 2t E ZEMAE O WE ZEEIA|ZH 222 2ot BFE Bt 7|=(Silicon Root of Trust), Run-time Firmware Validation &
ototA O ZletE 7| s&E2 MS L C

Th=oll Tl StEgof 2|

Power & Thermal - Temperature Information 00 B®OA

. LHIFEI NAND FIaShE a2 S/W
Flrmware = E-” Ol E Firmware & OS Software

. t':'EOI Agent’t R gl= Lore SN e

Agentless Management e

- L{ZE 160071 Li2tH B E Sl
HA A HLHE

* log ¥ Alert M| &

- AA A2 2ES S YE B
7ts

Tce635p0ic
DL380G10RV
U30 v1.20 (05/09/23
05/09/2917

Remote Support
Administration

« MAIZHHE AL EE B
« ™3 AHE X0 (Regulator)

« ™3 AHE capping

- SIEQ0] 2] ZO| 7} LS|
O|Mof| &dr|= Ero| AE| LE
NS

« 7|2 GUI 7[2to] QIE{ | O] A

« Scripting Q/EH 0| A XS

L[ o nemorie ods AMAEZT EZZEE M2
i |= imagerie cO-ROMOVD
it e i - HPE SIM, OA S0 E8ixo=z

Fade Szt

—
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Enterprise



Infrastructure Management 25 A7l >iLO 5 &t2| X

iLO 5= Z! license Edition OICt |33t =2 7|s&
Feature iLO Standard iLO Advanced

X EHE B E Gen10 MH (7] &) DE Gen10 AH (&)
LHE "A A AR v v

rlo
o)
d
o
my!
o>
-
n

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 V
Integrated Remote Console Pre-OS only

< <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 I KKK KKK K KK <K < <K<K <K ik kg

Workload Performance Advisor

—
Hewlett Packard
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iLO Workload Performance Advisor

iLO Workload Performance Advisor= A|AH T ZE DLHZZ 5510 d& X AtE ?/et BIOS Lf2t0|EE 70| Eg 5= Q&L LY,
® 0 9 A 2

Intelligent System Tuning - Workload Performance Advisor

[ 4
10}

Performance Settings Performance Monitoring ‘Workload Performance Advisor

Server Workload ¢ 1 hr

Workload Characteristics 10 min

Workloadpet

. Tuning Options Current Setting Recommended Setfting
CPU Utilizaion Low CPU Utilization Low
Memory Uization Medium Sub-NUMA Clustering Disabled Enabled
10 Utizatifh Low Memory Bus Utilization Low Lo
NUMA Awdteness High NUMA Group Size Optimization Flat Clustered

|/O Bus Utilization Low Lo

Performance Tuning OpTiOﬂS Uncore Frequency Scaling Auto

NUMA Awareness

Selected Duration

Memory Refresh Rate 1x Refresh

10 min v
Tuning Options Current Setting Recommended Power Regulator Dynamic Power Savings Mode Dynamic Power Savings Mode
Sub-NUMA Clustering Disabled Enabled
NUMA Group Size Oprimzation - Cloctoreg Minimum Processor Idle Power Package C-state Cé6 State
Uncore Frequency Scaling Auto Maximum
Energy/Performance Bias Balanced Performance
Memory Refresh Rafe 2x Refresh 2x Refresh
Power Regulator Dynamic Power Savings Mode Dynamic Power Savings Made
Minimum Processor ldle Power Package C-state Co State
Energy/Performance Bias Balanced Performance Maximum Performance
—
Hewlett Packard

Enterprise
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iLO Federation Management

iLO Federation2 2= 2| & 22| A, Agent, Application S10| iLO ZZ M| A7} ZHAHEl Ch=0| MHE BE| S 5= A= M Lt

« Unlimited Scale : iLO ZZ2 M| M7} HAt=l MHE 10~1000CHE SA|0f 222 4= JASL|C.
- Speed : 3= =00 = B2 CHA MHE discovery & 4= A O W2 A|ZH0f| CH=0| C o|
- Simple : O2{ CHO| EH| S Group HEHZ 22|510] StLto| iLO oA 2| X ZLIHYS & 4 A LCh

x-

T Py I L

e | orir—i—

Browse one iLO
see them all

Manage 10s of 1000s Rapid discovery

of devices of new devices in seconds

—
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iLO Federation Management

iLO Federation2 H =9 5¢

22| MH, Agent, Application §10] iLO T2 A A7}

—

iLO 5

1.10 pass 70 May 18 2017

iLO Federation - Setup

Information Setup Multi-System View Multi-System Map
System Information
Firmware & OS Software
iLO Federation

Remote Console & Media
Power & Thermal

ILO Dedicated Network Port
iLO Shared Network Port
Remote Support
Administration

sty ol MHE ELHY
Management

Intelligent Provisioning

Group Virtual Media

Group Power

Group Membership for this iLO

Group

Test_Federation

Federation

sample_group1

O °
O L
[ ] sample_group L]
O °
O °

e Q0 0 0
e 0 0 0

coral

Multicast Options
() iLO Federation Management

() Multicast Discovery

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

IPv6 Multic ast Scope

Site

Mutticast Time To Live (TTL)

30

Group Power Settings

—

Hewlett Packard
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Group Firmware Update

iLOS

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

Management

Intelligent Provisioning

® © & O 4

Group Licensing Group Configuration

AHALE| Ch40] AHIE

Il

—

iLO Federation - Group Firmware Update

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

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

Group Power Settings

® Q0 @® 0 A4

Group Firmware Update Group Licensing Group Configuration

Ct=2] A 2| firmware

versionS Group2 2 &g
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iLO Amplifier Pack

iLO Amplifier Pack2 Gen10F B SA|E F 22 CI2EE 20t AL 5= Q= Tool YLICE 7[EL] 212 7JHE Q| L0 22| E S HE=E
= A 22l = AS L L

= T AAH-d

Firmware Report rimiare report for manzged serers | _?_-" o.l -6-' AE EI I;: LOI-EH 0-“

. 4 8 2|EE Y2 5

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 © B iLO HostName . . [
& 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 2017-0726
@ Alertsand Event Logs v

Show 1o v entries
23 Server Alert Viewer

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

1 UserLoggedin Wed Jul 26 2017 16:00:04 GMT+0900 ok User Administrator logged in from: 192.0100.6

NIC 1: Net Configured

NIC 2:192.0100.52

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
£ Configuration and Settingsv

v 20170720

v 20170719

v 2017-0620

v 2017-06-19

—
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iLO Amplifier Pack

27 > iLO 5 &t

iLO Amplifier Pack2 Gen102E| ZA|E F 2= L2 25 HOtM ALEE 5= U= Tool YLICH 7|E2] 242 7 HOliLO 2| E & e =
EEA 2" = AS LI
 Me{olleclE Hols 5 oIt Dashboard AJEf ZLA) 51 oI 2|3k AlZrol BIOFH B
A ) TR T T Discovery and Inventory Times
1000 16 Hours
800 Mi:l?tes

Minutes

600
400
200

0

250 1000 2000

=——Traditional =--—Non-Fed -——Fed

4000 8000
Number of Servers

10000

........

M| 2 E Firmware?} Driver2| 2

£ 1} History Report

mmmmmmmmmmmmmmm
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HPE InfoSight for Servers

HPE InfoSight for Servers Cloud-base2| Al Operation & 7+t 8t= HPE 2 9 22| &2 M LTt

Customer Impact

® & z

=z XA Ats2t Ao A AR O 2] Al &H el ohg 87

Cross-Stack Telemetry

vmware ORACLE SOL Server @8 Exchange

Compute Network Storage

—
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InfoSight Demo - Servers

HPE InfoSight ™

InfoSight Demo - Servers ~

operational

Operational Dashboard —
= server 2M284203P7
e e RS Ty SUMMARY WARRANTY/SUPPORT STATUS HARDWARE STATUS MONITORING SERVICES .
Server SN: 2M284203P7 Status: Active cPUs Fans. PSUs  Memory Storage  NICs Other <o o
Harawarc Monitoring Scrvices Product Name: ProLiant DL380 Gen1o  Fnd Dare 1172272021
4 - S minutes ago a day ago
80 Product 10: [ ;L':E %‘ .7 [oooo] -
Servers 4 03/28/2019 03/27/2019
= Location: Houston
4 - o s O 5:45:52 AM 2:25:49 AM
Lo Amelifiers Overview Wellness Alerts Event Logs Server Hardware Firmware & Software
o
< Adplances
v 2019-03-09T22:15:052 [ Ciron ] Flash wear out attack
Healrh Issues ‘Warranty/Supporr Srarus Server Generarions
Device: Nor Available
17 Health Issues Symprom:
Multiple successful firmware updates detected in past 24 hours, This could indicate a flash wear out attack.
cous 2 memory 2 Cause:
feciadl 23 28 Multiple firmware updates exceeds the defined thrashold.
Fans = stersge 3 Copires w = ol 4 Action:
Review the device’s iLO Event Lo To identify the source of the firmware updates. Further remediation may include investigating and blocking the source IP address af the firewall
- Support Documentation:
s s e e 2 s v
—_ For additional product information located in our user manuals, 9o 10 the Hewlett Packard Enterprise Library at hitp:/wwwhpe.com/infofenterprise/docs:
+ User Guide
- Maintenance and Service Guide =

MH{ 2| 20| Z ALO]

HPE InfoSight ™ e abiah Do L e e HPE InfoSight ™ Infrastructure infosiaid Damo

= servers

= server 2M284203P7 View Server List ~
suMmaRy WARRANTY/SUPPORT STATUS HARDWARE STATUS MONITORING SERVICES K g el
Server S 220420387 Srarus Active CPUS  Fans  PSUs  Memory Storage  NICs  Other 4 ° ARANTY SR EARTBEAT DATA eI ATROUREE
Product Name: ProLiantDL380 Gen10  fnd Date: 11/22/2021 S 4
] —— minures ago aday age B EeatiE — = - AT = &
Product 1D: esoros-b21 ﬁ %. _'? D000 E - SERIAL NUMBER sTATUS En DATE sTATUS. LAST OATA SENT stATUS LAST OATA SENT vee o
Location: Houston =
5153152 AM 2115049 AM == om2z060054 Expired Stale 13 days ago (03/14/2019 5. State 14 days ago (03/14/2019 6. iLO Amplifier 421C4868-0FAC-620A-63.
m—— Wellmeee Alerie — E—— N e Expired Good o5 03/20/2015 4. Good 10 hours ago (03/27/2019 Lo Amplifier 422ACEAT-1ATE-EBED 77
W onen Expirea State 6 days ago (03/21/2019 5t Srate 7 days ago (03/21/2019 6. Lo Amplifier 421C4860-0FAC-620A-6.5.
System Board Processors Memory e
B 5 oesncivs Active 11/2212021 Good 2 minures ago (03/26/2019. Good a day ago (03/27/2019 211 Lo Amplifier 42518065-9205-4605-20.
Serial Physical: 2m2842035P7 Processor 1: Intel(R> Xeon(Rd Silver 4114 CPU @ 2.20GHz Installed: %32 68 2400 MHz =
[ DIonR— Active 1172272021 Stale amonth age (02/21/2019 Srate amonth ago (02/20/2019 iLO Amplifier 42318863-9285-4603-28.
Product I0: 860704821 Stepping
PCA Part Number: 809455-001 Processor 2 =
i o =B ormnazoser Active 1172272021 Good 2 minutes ago (03/28/2019, Good 2 day a0 (03/27/2019 2:1. Lo Ampiifier 42518063-9285-4603-28.
Build Dare: 10/20/2018 7:56:22 AM Stepping :
=B omeec0see Acrive 1172212021 Stale 2 month ago (02/21/2019 srale 2 month ago (02/20/2019 iLo Ampiifier 42318663.9285-4603-26.
=B ovo0az050n Active 11/22/2021 Good 2 minures ago (03/28/2019. Good o day ago 03/27/2019 2:1. iLo Ampiifier 42318863 9285460526,
Power Supply Storage Networking
=B omesazosec Active 1172272021 Stale @ month ago (02/21/2019 ... Stale a month ago (02/20/2019 ... iLo Amplifier 42318863.9285.4603-26...
Power Supply 1: @1600 warrs Stor 0 P4osi-aSRGento - Nic 1. HPE Eth 10/25Gb 2p 631FLR-SFP28 Adptr
ireveare: . irmware: . iremware: 0. e e
Power Supply 2. @ 1600 Watts Stot 0 Drives: 4 drives. & x £00.09 GB total -

—
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HPE OneView

HPE OneView= Openstack 7|29l REST APIZ 2A4 & M2 HEjQ| &2 E R LIC}. HPE OneViews SoHAl A{H{ &0t OfL|2}
AEE|X], HER A FH|t &2 THZHQl H/w I Zet7t 22| 7t 7ks L CH 7| &2 #te| & ELF O S Zd8st 7| s&2 M S5t= HPE
OneView M2 E3l A Software Defined DatacenterE 7t=& %= Q& L|C}

- YH| SH0| ofl ArEX} S Al vl

rot

= |
~ Simple : 2l7|8Hhttp)2 2 BHSO{ Tl Zt2kSH U

Virtual : OneView”} M| &5t= AFE AL S412| dashboard 2 & Eff R LIEHZE S
XlsgtL|Ct.
. HEE X Ol Xt 2 Best Practice2} 510] = A|ZF Tk

_Fast:light 3t T2 A S ES|AM ECHHHE RL{EHE S HHE ZAS
o Az L oL

- Object : 7|=2| H|O|E MEO|AM 20 2 5 A= 2SS Object=t A|FAA
MS3t7| W20 Cloud 2HE0A 7He Hetet Hw £ 84 YILICt.

+ REST API

~ Extensible : OneView= Open, Programmable Platform O| 7| [ 20f 7| =0
RESTAPIZ S & M 581t =8 AS5H0] AL80| 7tsg L It
(VMware, MS Hyper-V, Et #IC{, 3rd Party REST API 7|8t £F M)

Hewlett Packard
Enterprise
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Converged Infra Management

HPE OneView?| 71 & ¥ M2 HPERZ d =l HIWE SlLte| B2 EZ2 S22 &
InfrastructureE 755t St Cloud 24 0| M H/W ResourceE S ASHA &3t AL

ComposableZ 7}7| £|&t

SIXf Ql=etAEZ KON EXSH= 7HK[E
7% HPE Converged Blocks

380

HPE OneView

ConvergedSystem | ProLiantDL | 3PAR Synergy

Continuity and investment protection of tools, integration, and process

—
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OneViews= X HPES| 2 & AMHE K|35t
UELICt OneView= MEZ2 HHO| X|EXH o2 GHO|E

HH =

Infrastructure Faster

= 2
—l O o s
— (c,gp
Compute Storage Fabric

Template Based

« Virtual Connect2| migration A| downtimeO]|

Ho
HA T

+ HPE OneView2} HPE IMC(Intelligent
Management Center) 7t°| 45 28/

« HPE ServerE ?|2t RAID Configuration 7t&

« 3PAR Storage?} HPE VSA 4% ¢ 7ts

22 M A H
*
Qlom 7| =X 0l £t olZal 22| 7

al

Enclosures Sel

rver Hardware Server Profiles
,,,,,,,,
" 070 " s
varring s
.

Appliances Activity

AKVM &2

« HPE OneView Global DashboardS X| &
o CHF 2o MO HYHE =¢A Hj= U

T8

- AN HES AHFSIH Ee
« VMware, Hyper-V, KM S &8
HypervisorO| A && A OneView= HIZ 7t

o &
‘‘‘‘‘‘‘‘ “

API-driven

« OneViewZ 53l DL, Blade 228t ofL| 2}

Superdome X / Flex, Apollo & B E
QI o] MH £t2| 7t

« Unified APIE S %} Provisioning X} 53}
x| <l

=

« Expanded partner ecosystem

—
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z8 7|58

HPE OneView: H|O[E{WE O LOjLt= CHEA QI &

U5

=A}

X
~

b5
-

EM 274 > HPE OneView

= 5712] TaskZ Lt+0] Of2iet 20| 0] IHE Z =t 7| s5= MSELIL

v

=

e ——

o) 00

oA ey

e

SN

o

Dashboard Smart Search Template Activity feed

Filnas

Glo|E{ MIE] H

X
of =0f oot & + QA=
&

0| = OneView 7} %
7| 2X9Ql Main 2}H
Lt

—

Hewlett Packard
Enterprise

T2 FEQ HE HM
21 E M35t 29
Yot HEQ} 0f g E
L 8 &2 search, sorting

otof Mg + AL Lt

Map HAl9| viewE
H| 350 End-to-End
7|gke| »E FX|Zte| AE
TEEE H3&LICE Ol &
Sofl 22|, 71 =2t E
ot =0 met e
QI L|C},

M H

ElZ 212 OneView?| 7}%
ZEst 71502 25 7}
Fix £|H OS £
H O X| Bt Hof
K510 2 HX}o| Best
practiceE W50 23

= A=
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= A

HPE OneViewe= O 2] 7}at3l, S22 E 2tde

>
el
M
]
(@)

©

D

>

>
A
i
olm
rot
M|k
>
i

&

&

2% Microsoft  turb{TJomic vimware

ansiare JOCk@r SALTSTACK kubernetes

—
@ HewlettPackard AJRISTA. MagicFleX
52 puppet .H’ Hewlett P gicFlet |

TERRAFORM ‘

Facilities 2%l

=3 =

- . 8¢ niyte Software  Schneider F . TN
suse 7 HPE Helion &= Flectre

HEx =2

vCenter S} Plug-in £

« Vmware vCenterd| Plug-in2 2 S -
elmet S 2L HE, =2 Ars g1t
Hi =, HER A 7t=t

« Microsoft System Center0| Plug-in2 £
s -2zt sg 2L HY, eZet Ats
2710 B, HYo{et E210[H YIH|0lE,
HERA 7=t

u @ python™ =
Java

—
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R T T

I Y : | ‘
g o2 S 1 1 A R
.|i ; ; : -'.. r _i . ; &
Protect Detect Recover
« Silicon Root of Trust - 285 "o d5 « Secure Recovery of Essential FW
« CNSA Suite « MH HAUEX]| « HPE Pointnext &7 A{H|A
 Two Factor Authentication CAC « HPE Rack Cabinet Door Detector
« Prevent Firmware Attacks from OS - A3 =l Boot
» Secure Erase of NAND Data » Trusted eXecution Technology
« CC9!= & FIPS 140-2 Level1 « SIEM Tool X| &
» UEFI Secure Boot » Audit Logs
« TPM1.2and 2.0  Measured Boot

* NIST 800-147b BIOS
» PCI-DSS Compliance
» Secure Supply Chain

[ Build it In :”[ Stop it Now ] [ Recover it Fast ]

Hewlett Packard
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Gen102| Security= iLO 50| Al A|ZFSHL|CH M-S Al T X2

> Security

Root of Trust)Q] EOHS R 2SO 2 M EfALZ} LS 4= Qs HOF WS NastD A& L|ct

* Silicon Root of Trust

« HPE C|XIQl =l 222 S5l iLO HAO =

« iLO ChipLi 50 EH x|
- HHEE|X| %X Z

« iLO HI0{7t System ROM=2 ZH3

« iLO HY {7t CIZSE|H ROMO| Q152

| o=
Lo

- Digital signature”} Z0tOF ot 1 HX| 2™ ROMO| HHE[X[ RiZ

7t& (Chain of Trust)

« UEFI Secure BootE &dll Al ROMO|| Al Option ROMZ OS Bootloader=

H=
O o

8=l of

» Option ROMs and OS Bootloader are NOT executed if they fail

authentication.

—

Hewlett Packard
Enterprise

ISt iLO 5 Management Engine2 E | 0] 2|2 0| O, ASIC Chip level (Silicon

Option ROMs

&
OS Bootloader

UEFI BIOS

iLO 5 ASIC

ol
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Gen102| M2 ©H

Silicon Root of Trust

- HPERHO| =82 HY O 7t
HEE X Lo 2 E A
BE MY M-S

* HPEZ} =X LO &S

=1 HYOo ZES

- =
s g+ AS.

« HPEZHO| Z}E 7ot FW
2 X[ ¥

* HPE Secure Compute
Technology= OS7}
SEE|7| Moj| Mg
T2t E0/FW ZEE

HZ

A 7|5 > Security

HPE Secure Compute Technology

[N o=

oy rp ko2

>0z

re
gal
rot
Jjr
-1

In
N

r

|'|'|-|r_C'>_P

okl KU
JiT
Y {ot

1o
0 MmE
T
—_—

<2

F 0Q rk
tot 0z
ot rin

12
[0
R

L
18
m
L]

r

A
=3

M~

c) SX| S 7|
AOHE 0124 0] RAID 2{ & 1t
Z2OEANH AH2

=Tots 7ls

\J
bt
ORX
£

CNSA Suite

 Commercial National
Security Algorithms

. YBtH o2 JhE 7Y
HdEtH|E HEE
Xe|ste O AHE

o A X1 +=FO| A2}

7lE AL

—
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Gen10°| ME2 A 7|3 > Security
HPE= AHQ AEHEO| Cfot EEof HY o, 2ot HO|O|E AX7F A2 O = 2t SH MH
St
v
il HPEO| Al E2l|0{et Adapter X|Z=At= HQtDE
5 EOPB—?M r= Singing Process& E*H
2 AdapterX| A0 S EH Public/Private 7| % A4
(O]
>

Root of Trust
Heof HolEE
OI1=35}7| ?|sH
“Chain of Trust” A4

HPE & X}

—

Hewlett Packard
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O|= o|o| E
Chain of Trust ;:ET 1_' £
o Teof 7|to) e
of 7| Bt S ShelRNd il
LS g%

Chiot 22 FixE 7t

AdapterX| ZAL= KeyE
A& C|X| & Signed
o A

HPE C|X| & Signed
H O E HPE NS

NICOI| Load 717t =
P=)
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HPE Gen10 M| Hot S M

> Security

Options Category Description HOt 7|5 Value/Benefit
ol= ot —~ Assures genuine HPE memory and no
DRAM Memory 32GB Dual Rank x4 DDR4-2666 oIS Mel/gielE )
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 Ao 54 &K

Smart Array Controller

Smart Array SR Controller

HPE Smart Array Secure Encryption
License

ControllerZHOf| M Data & = 2}

X% Data =3t

HPE Smart Array SR
Secure Encryption E-LTU

A3t 2t0| A 7| 50| Smart Array
controller E 00| & XH

AHEOHA| B2

LS

SCHO|H Y=t

Rack / Power

G2 Advanced Enterprise Racks,
PDU & dx{2lE &=

Racks 2/S20A =22|& EQH7| 522

71840 els HedXl EF9 Ms

3 Factor ID

—

Hewlett Packard
Enterprise




Gen102| M|22 & 7|5 > Intelligent System Tuning

=2 HPEDH M &= = 7| s=0|H

0Ot
O

st cto| 7|

=

or

Gen1001|)\ = 452 oHd-dat
L& 2 otefet &€& LTt

Jitter Smoothing Core Boosting Workload Matching

bl & €

F&HS 218 Intelligent System Tuning 7| s=2 Al

Jw'”, B

t

L F MH 2|25 X

= XA HES He T =1
N iEk“A-I 'I'""'I"I‘ ﬁo = E-I HS= = Ikl O'IO'IIA-I E-I }_%‘5"1 A-IH'I 7|E klI-IEEI.
2%lol0] B2 R EHCE HEEEQl ‘852 MSoto Ak 30 7| £|CH 9 % SHAFEl M= S F|T8Hs
(=] e —
AARE HalLg T 2tojdA HIZS #7|Ho2 HY SRR
AME AEE Z2E2S S8 + US

—
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Jitter Smoothing= Intel Turbo Boost Mode & AHE5HY CHE X Ol CPU Clock R ¥IAE2E d5 &4 M-S 2L

ISTE LASI= GBS 1M QAO| X HHRY QIAEA MM jitter Smoothlng IL|C}. Jitter Smoothlng._ HPEZ2| iLO57t TAHEl A{H{Of A 2F
JhsstLct T2 MM EE BEZ M3 of ﬁTEEf = T2 HEEH F0¢= HE S S ILCL

« 712 +12%<= Java AR E 38
° 7IE+5.2% EE:: I-Tl— E'IEEE+ 37
1.2%= MEHAO|E Java {A2E
3.6
« 7|2 +4.9%, E{HBE +1.8%= S
ComputeQl&lA|HSt QI 2 E 3 %
3
. 7|2 4 0.7%, E{ 2B E +0.4%%= 5
H22 QIHAHet 3 2H 3.3
3.2
3.1 Clock2| #Hzt= F7+& QI Latency “Dead Jitter smoothing L2 F2 JitterdZF 210
Time’S ZAIA| 2] %™ 9| Clocks &= A
3
2.9 ===Base Max Single Core Turbo Jitter ~ emmmjitter-Free  ===Max All core Turbo
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* 10 cores at

_ Same processor raunning
3.0GHz * 60 core pairs
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N
<
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requires a total * 120 total cores 5 ; _
50 cores at a g |
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3.0 GHz o I
= .
m .
* Oracle licenses o [
cost $47,500 per - 24 core, 2.2GHz o [ | A
core pair - 18 cores at I . |
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Workload Profile &

General Power Efficient Compute (M 2 & &)
General Peak Frequency Compute (L2 F)
General Throughput Compute (22 5
Virtualization — Power Efficient (8 & 28 7t43})
Virtualization — Max Performance (X|Ci 45743}
Low Latency (HESEF Y F)

Mission Critical (0| M3 2|E[A Y F

Transactional Database (G| O] E{ # O] &)

High Performance Compute (2’85 ZE &)
Decision Support (2| A2 X| &)

Graphic Processing (12 & = 2 A 4))

/0O Throughput (/O 2| & F

Web/E-commerce (/XA A2 A 2)

Extreme Efficient Compute (2233 YF)
Custom (A2 X))
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Intel Turbo Boost Technology Minimum Processor Idle Power Core C-states
Energy Performance Bias NUMA Group Size Optimization
Adjacent Sector Prefetch Uncore Frequency Shifting
Sub-NUMA Clustering Thermal Configuration
Intel Hyper Threading Memory Refresh Rate
SR-IOV Power Regulator
VT-x A3DC
VT-D x2APIC
DCU IP Prefetcher HW Prefetcher

Channel Interleaving 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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