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O6wan apxurektypa HPC pewsenus

Interconnect

Head Node MDS:

Metadata
Server

External
Network

OST: Object
.... Storage Targets

User Files

Admin Switcfies |

Console Swi¥@h\es

-
XC Root /
Switches
Application Nodes (SFS) Nodes
Service Nodes .
- Computation - Data Management -

Shared File System Scalable Visualization

Array (SVA) Nodes

= Visualization -
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BbhluMCUTENbHDbIX KNacTep — 6onbLuasn
MHTErpaLuoHHaa pabora




TONIbKO NpU NOJIHOM NOHUMAHUM
0c06eHHOCTEeH paboTbl NPUNOXKEHUN

MO)XXHO pa3paboTaTb NpaBuJ/ibHOe
HPC-pelwueHue
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NMpodunupoBaHue NPUNOIXECHUMH

. ! . Molecular [ Quantum ) . Structyral
* CFD * | Docking * ]\Iolec‘ular*]ynam.u‘* Similarity TLechanics % Sequéhce Analbksis * AnakSis
Application |AcuSolveMoldflow|AutoDock| AMBER |GROMACS|LAMMPS| NAMD | ROCS G‘ﬂg{sﬁfs FMVMER, gr_(fsli sﬁfiﬁj MAN SY.EEJ
Large File
Syvstem
Fast File
Syvstem
Large
Memory
Fast
Interconnect

Required for all
jobs

Required for large
jobs

Requirement

G Required for some types of Work load determines
jobs

*HP has characterized

*HP starting characterization work
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Accelerator benefits some tvpes of jobs C’ Requires Alternative Accelerator enabled Application O

Not
Required
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KoHBepreHTHaa uuPppacTpyktypa ansa HPC

HP Unified Cluster Portfolio

Bce uto Heo6xoaumo ana HPC
HP Technical and Enterprise Services pPeLueHUH

HPC application, development and NHaycTpuanbHO CTaHOApTHbIE
cloud software portfolio KOMMOHEHTbI, 3TASIOHHbIE
apXUTEKTYpbl: cepBepa, CBA3b,

nekTponuTtaHue, N0

MacwTabupyembie CX[]
obecneymBaroLLne He06XoAUMbIe
06beMbl XPAdHEeHUA OaHHbIX U

Cluster management layer NPOV3BOAUTENBHOCTD

KnactepHoe u cuctemHoe N0 ong scex
KoMnoHeHT; CoTpyaHuyecTso c ISV

Advanced and specialty options

Scalable data management

Operating systems and extensions

HP Cluster Platforms Tex.nogaoep>kka peLueHuns LesimkoM, a He
OTOeNIbHbIX «KUpNnUu4yen»
HP Datacenter Products & Services Apantupyemas — HapawuBaeMas

@
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HP - N21 8 mupe HPC
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22 roaa UHHOBaLLMMU

ProLiant Servers
1989 1990s 2000s 2009-10 2012
15t x86 server 15t remote mgmt 1st Blade server 1stEnergy Star server  1st Active Health
(SystemPro) 1st rack mount 15t Sea of Sensors 15t Terabyte Blade 1st Sea of Sensors 3D
15t multi-processor 15t AMD servers 1t Dynamic Power 15t 10 Gb FlexFabric 15t Smart Memory
X86 server 1stIntegrated x86 Capping Embedded 1st Location-based
server management  1stEmbedded intelligence
Virtual Connect Management (iL0)
2007 2008 2009 2010 2012

15t Virtual Connect  1st Scalable VC

15 Flex-10 1% FlexFabric 15t Flex-10 Module
Module Management Module Module with native hardware
HP Storage DCB support
1989 1990s 2004 2005 2007-8 2010 2012
1st RAID 15t RAID cache 15t Dual parity  1st SAS 1st Storage blade 1st Flash Back 15t Smart Storage
1st Fiber 1%t Large scale RAID with storage 1 Tape blade Write Cache 1<t Advanced
Channel direct connect RAID 6/ADG 1t Blade DAS 1t Integrated blade data mirroring

solution SAN Solution



HP ProLiant - nupep cpeau x86-cepsepos

B mupe B EBpone

35% A8%

HP ProLiant —Homep 1 Ha MUPOBOM pbiHKE X86-cepBepoB no
AOX0AaM M NPOAAHHDBIM YCTPOUCTBAM
Ha npoTsXXeHuu 64 KkBapTanos, 16 ner !!! IDC ()

i



ISC’13 & 41st TOP500 list

HP - N21 B mupe

N 37.5%(180)

32% (160)

= HP
= |BM

® Cray Inc.

= SGl

¥ Bull
Fujitsu

" Del

“ Other

HP - N21 B Poccum

50% (4)

= HP
mRSC

M T-Platforms
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HPC - Bcerpa npo6nema Bbi6bopa
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TpaHchopmauusa rexHonoruu B HPC

HP Bo3rnasnsaer 3Ty TpaHchopmMaLUio

X86-

KnacTepbl €
Linux

Performance

» Unified Cluster
Portfolio

* HP Cluster Platforms

* MO Insight Cluster
Management

GPGPUs/conp

0LL.eccopbl

MHorosnepHocCTb

7
InfiniBand

* Early community
and customer
engagement

Catalyst partner program | 1st GPU-enabled

for multi-core software servers

1st IB support for Blades, SU's integrated

Focused MPI optimization support
forIB

Extensive benchmarking

g H/3KUM 3Hepro-

Bbluncnenus c

notpeébnexHuem

Discovery lab

Ecosystem
development

Commercialization



lIpoueccopHble KOHOUTYPALLUMH

OcHOBHaga yacT

IIIIII

Huskoe

3HepronoTpebneHue CBepxBblcOKasn

pousBoauUTeNnbHOCTb

‘ ( intell) inside”

Cneumanusaumsa HPC — ','&eaﬁbh?




Cepeep - ocHoBa HPC pewuenus

KonunuecTBo;
LleHa Bcero peLueHus;
KntoyeBble KOMMOHEHTbI:
* [poueccop (CPU % CPU+GPU);
e [lamaTb;
* WHTepKOHEeKTbI;
QDYHKLMOHANBbHOCTb
* VYnpaBnaemocTb
« 06cny>xnBaemocTb
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NopTdenb cepBepHbIX NnpoaykTos HP

OnTUMM3UPOBAHDbI ANA NIO6bIX HAarpy3o0K U Moaened UCNOJIb30BaHKUS




NMpoueccopbl cemeuctBa Intel® Xeon® E5-2600 v2

lvy Bridge EP
Yto Takoe lvy Bridge?

* (CosBmectumocTb no cokeTty ¢ E5-2600
el Xeon Processo

E5-2600 v2 * HassaHbl npoueccopamu cepum E5-2600 v2
'CORE CORE

DDR3 I
QP! * J10 35% BbliLle NPOM3BOAUTENBHOCTb

0o 12 apep
YacTtota namatn no 1866 Mly,

‘CORE
DDR3 I ‘CORe QPI

CORE

DDR3 I Core, 'CoRe Jlo 30MB o6Len K3Lw-namaTu
TORE  CORE » Takoe e 3HepronoTpebneHue

8 NononHutenbHble GYHKLUMM 6e30NacHOCTH
ohared Cache (Intel Secure Key, Intel OS Guard)
4 channels of up to “ “ “ “ Integrated
DDR3 1866 MHz PCl Express* 3.0

memory Up to 40 lanes
persocket

* Other names and brands may be claimed as the property of others

HP Restricted - HP & Partner Internal Use; Customer Viewable under NDA. Subject to change without notice.



VCcKOpMTEeNM BbIYUCIEHUH PabouuX CTaHLUMH

NVIDIA Tesla K10
NVIDIA Tesla K20
NVIDIA Tesla K20X

NVIDIA GRID K1
NVIDIA GRID K2

r —
Intel Xeon Phi 5110P (inter)inside‘”
Intel Xeon Phi 7120P —T
L Xeon'Phi

A—




CepBepHas NJIATOOPMA HP ProlLiant SL

SLGSOO Scalable System SL4500 HyperStorage Series
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Cepsep nonosuHHOM WwKpuubl HP ProLiant SL230s
Gen8 1U 6ays

NHTepdenc ceasm ¢ waccm

+ 2x3,5HDDS
—r + 4x2.5HDDs
- + 4xSSD

7 - 1XGPU

Ll Q
.....

2xCPU

Cnot pacwupenuns PCle Expansion Slot
unm
HDD ropsiyen 3ameHbl
unm
VYckoputenb BBOAA-BbIBOAA

16 cnotos DIMM

Cnor Flex Fabric
unu
HDD ropsye 3aMeHbl

Mopt ynpaenenus iLO4 1 nocnenoBaTenbHbIN NOPT

2 x 1GbE nope MopTt SUV - NocnepoBatenbHblin/USB/Bupeo
Tabnuuka SID — NaeHTupMKauMoHHas MHGOpMaums

Bo3MoXXHble KOMNNEeKTbI



CepBep nonoBuHHOM WupuHbl HP ProLiant SL250s
Gena zu 06y8 Ianaﬂ kapTa GPU

NHTepdenc ceA3m C Lwaccm

Lo 3 Phi/GPU

2 cnota gnsa GPU

2xCPU

Cnot pacwupenus PCle Y e -

— CnoT Flex Fabric

Mopt ynpasnenus iLO4 .
— Mopt SUV - MocnenosartenbHbiit/USB/Buaeo

2 X 1GbE nopTbl I

1 nocnenoBaTeNnbHbIV NOPT

Tabnuuka SID — NaeHTMdUKaUMoHHaa MHGopMaLms @



CepBep nonoBuHHOU WupUHbl HP ProlLiant SL270s

Gen8 4U ooy
UHTepdeirc cBA3mM C LIaccu - no 8 PhiIGPu

16 cnotos DIMM
Cnort Flex Fabric

8 OMCKOB ropsyen 3aMeHbil
Cnot pacwmpenus PCle

MopTt SUV - MocneposatenbHbiin/USB/Buaeo

MopT ynpaBnenus iLO4

2 X 1GbE nopTbl 1 nocnenoBaTeNnbHbIA NOPT
Tabnuuka SID — NaeHTMdUKaUMoHHaa MHGopMaLms @






llaccu HP ProLiant SL4500 HyperStorage

SL4540 & SL4545 SL4540 & SL4545 SL4540 & SL4545
(1X 60 HDD) (2 X 25 HDD) (3X 15 HDD)
O6vexTHOE INeKTPOHHAA

XpaHunuuwe nouTta Hadoop

1y3en 2y3na 3y3na



LLlaccu HP ProLiant SL4500 HyperStorage

Bua cnepenum v czagu

. 2 OUCKOBbIe KOP3WHDbI 5 BEHTUNATOPHbIX MoAynen ropsayen
CepBepHbin y3en (30 LFF SmartDrive auckos ropayen 3eMeHbl Moaynb BBOAA-
(SL4540 Gen8 unu SL4545 G7) 3aMeHbl B KaXKa,0¥) (2 BeHTMNATOPa/MoOAYNb) BblBOAA
2 SFF SmartDrive
OUCKa ropsayen
3aMeHbl

e
-. e :
KHonka "* .
n3BneyYeHns
cepBepHoroysna
Muaunkauwms UID, cocTosiHMS, MHOMKaums XXeCcTKUX AUCKOB [1o 4-x 6N0KOB NUTaHKUA ropaYen Moaynb
KHonka BkntoueHus, 2 nopTa 3aMeHbl ynpaBneHus

USB,

Bupeo-sbixon JlnueBasa naHenb Bup cagu
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Look at the SL4500 Single node

5 BEHTUNATOPHbIX MOAYNeN ropsayeit

Moaynb BBOAA-

3emMeHbl
BM.U. BHYTpPU (2 BeHTMNATOPa/MOAYNb) BbIiBOAA
.—
- o
Cepeep | : 3
(SL4540 Gen8 ® ]
nnu SL4545 G7) -
} e It
f b
. - 3
- g
2 OUCKOBbIe KOP3WHbI L
(30 LFF SmartDrive ; 7
OUCKOB ropsayen ®
3aMeHbl B KaX<,1,01) |
re




Pa6ouue y3noil Hadoop - ProLiant SL4540 vs. ProlLiant
DL380e

Per Node (2U) Full-Rack Capability
HP ProLiant DL380e Gen8
- core/spindle 12:12 20 Servers (20 Chassis)
Processor 12 Cores 2 Network Switches
Dual Six-Core Intel® per server 240 cores
Storage 36 TB (recommended) 240 spindles
(12x3TB SATA Drives)* 720 TB Disk space
Memory 384 GB 1G NICs(106bE optional)
Network 4 NICS

(4x1GbE NICs per Server)

* Additionally, 2 SFF 2.5 inch SATA/SSD hot plug hard drives available at the front of the server for 0S/boot

HP ProLiant SL4540 Gen8 - 3x15 Per Node (1.43U)
core/spindle 16:15
Processor 16 Cores

Dual Eight-Core Intel® per server

Storage 45TB

Full-Rack Capability

27 Servers (9 Chassis)
Network Switches

(15x3TB LFF 3.5 inch SAS/SATA 432 cores
hot plug hard drives per server)* 405 spindles
Memory 192GB 1.2 PB Disk Space

Network 4x1GbE NICs (+pPCiCard) **
2X 10GbE & 2x
1GbE NICs

* Additionally, 2 SFF 2.5 inch SATA/SSD hot plug hard drives available at the front of the server for 0S/boot purposes
**Added 4 x 1GbE ports via PCl Card for Apples vs. Apples comparison

1G NICs(10GbE optional)




HP ProlLiant SL4500

Ha 30% Bbiwe NIOTHOCTb Pa3MeLLeHHUs [aHHbIX NPU TOM XKe YPOBHe 3HepronoTpe6nenus ”
Ha 20% Hu)XXe 3HepronoTpebnenue, LLeHa U 3aHUMAEMOE NPOCTPAHCTBO NPU PABHOM 06beMe AlaHHbIX

Ha 45% meHblue Kabeneu Anga noAKAHYEHUSA LLACCH

HP ProLiant SL4540 Gen8 HyperStorage System (intel)“

HP ProLiant SL4545 G7 HyperStorage System AMD £\

Mo CPaBHEHMIO CO CTaHAAPTHbIM CEPBEPOM M NOAKIOUEHHOM K Hemy CX[] (JBOD)
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O@‘i@ http://h17007.wwwl.hp.com/us/en/enterprise/servers 0 ~ & I ’@ HP ProLiant SL4540 Gen8 | ... *
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Qaiin  [Mpaska Bug Wsbpannoe Cepeuc Cnpaska

Shop for Products & Explore & Support &
I Services Create Drivers
Products  Solutions  Services  Software  Industries  Partners  Resources

Introducing the first server
purpose-built for Big Data

HP ProLiant SL4500 Server Series

Overview | FAQ Endorsements Resources

la)
Search jo n E

Leverage the Big Data Advantage to Innovate Your Business!

Big Data is everywhere. Companies that unleash the power of this information will gain
distinct competitive advantage. Companies that don't will be left behind. Today's traditional
siloed infrastructure can't keep up with the growth of Big Data, resulting in higher costs and
increasing complexity.

Introducing the HP ProLiant SL4500 server series, an HP-only innovation that's purpose-built

Quick Links

HP ProLiant SL4540 Gen8 Server

HP ProLiant SL4545 G7 Server

HP ProLiant Servers

HP ProLiant Gen8 Servers

HP Unleashes the Power of Big Data (Watch Now) I

®100% ~

hp.com/go/ProlLiant/BigDataServer



http://www.hp.com/go/proliant/bigdataserver
http://www.hp.com/go/proliant/bigdataserver
http://www.hp.com/go/proliant/bigdataserver
http://www.hp.com/go/proliant/bigdataserver

Delivering the future of Redefining the future of Redefining the expectations
extreme low-energy servers mission-critical computing and economics of data




HP Moonshot System

[lepBble B MMpe NpoOrpaMMHO-
onpeaensemble cepeepbl
 MacwTtabupyemocTb;

e YCKOpeHne MHHOBaLUWK;

e (Cneunanu3auus BbIYUCNEHUN.




0630p waccu HP Moonshot 1500

Mnatdopma ana UT-cpen HOBOro NOKOJSIEHUSA

45 KapTpUAKeH C ropauer 3aMeHoMU —_—

* 1-HoOO0Bble = 45 cepBepoB B LLIACCH
* 4-HopoBble =180 cepBepoB B LLACCH

* BbIUYMCUTENbHbIN y3€en, Y3es XPaHEeHUS UM MX KOMBUHALMA
* x86, ARM vnu kapTbl-yckoputenu

2 BHYTPEHHUX KOMMyTaTOpa

» KommyTtatop HP Moonshot-45G

(nopTb1 45 x1Gb)




Cnacubo!
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