YHUBEP3UTET QAKYNTET 3A UHOOPMATUYKKW HAYKK
CB. KWPU1 U METOAU) W KOMIJYTEPCKO MHXXEHEPCTBO

[lpecmeTyBatbe CO BUCOKMW
nepdopmaHcu — Bo EBopona,
PErnoHOT U Kaj HaC

Aou. A-p AHacTac MuLleB

PaKkynTeT 32 MHPOPMATUYKM HAYKU U KOMITjYTEPCKO
MHXKEHePCTBO

YHusep3sutet CB. Kupua u Metoauj
Ckonje



o NpecmeTyBame CO BUCOKMU NeppOopMaHcH
o UcTtopucku nper/sea
o Mogenu Ha npecMmeTyBamwe

o Ton 500

o HPC(@EU
o HPC@SEE
o HPC@MK

o Busunja n naHuHa

OQAKYNTET 3A HHOOPMATHYKU HAYKH
W KOMIJYTEPCKO HHXEHEPCTBO
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o He noctou cTpora geduHuumja
* [lpecmeTyBare Ha KOMMNjyTepPCH CO BUCOKM NepPopmMaHcH

o PelwaBare Ha Npo6/1emMun CO OrPOMHM MPOLLECOPCKM U

MeMOPUCKK NobapyBama

* [pwumep: npobsem wTo ML, ro pewasa 3a 8 yaca, Cray C90 ro pewasa 3a 0,002
CeKyHAMU

* HO4uHKM 26.000.000 $
o bp3unHaTa e npecyaHa
o KnyyeH 360p : napasneansmor

OQAKYNTET 3A HHOOPMATHYKU HAYKH
W KOMIJYTEPCKO HHXEHEPCTBO
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@ it ondaka HPC?
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o XapaBep
* [lpouecopcka 1 cMCTeMCKa apXUTeKTypa
* [loBp3yBa4yKka mperka

o CodpTBep
* OnepaTMBHU CUCTEMMU
* [lporpamcku jasmum
* bubanoTtekn 3a nogapLUKa
* [lapane/iHn aAropuTmMmu

OQAKYNTET 3A HHOOPMATHYKU HAYKH
W KOMMJYTEPCKO MHXXEHEPCTBO

ﬁwww.ﬁnki.ukim.mk n www.facebook.com/FINKI.ukim.mk [g www.twitter.com/FINKledu



‘I/ICTopmaTa ce nOBTOpyBa

\

o Ce’ ce BpTU BO Kpyr
o lNpeg 30-TMHaA rognHK, AOMUHKUPaa “umMHoBuTE”

* LleHTpanHu KOMMjyTepu HapeveHn mainframes
o Chegun PC peBosyumjaTa

o [leHeC NOBTOPHO Ce Bpakame Ha noveTHaTa uaea
* [lpecmeTyBayKMUTE peCcypcH Ce LeHTpan3mpaaT
*  CKAagupavkuTe pecypcm ce LLeHTpaaM3mnpaar
* Ce’eBo “obnakor”
* Hekou HoBM “nHOBU’’

OQAKYNTET 3A HHOOPMATHYKU HAYKH
W KOMIJYTEPCKO HHXEHEPCTBO
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High-Performance Computing Milestones (1960-2019)
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OQAKYNTET 3A HHOOPMATHYKN HAYKM
W KOMIJYTEPCKO HHXEHEPCTBO
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‘ Viogenun Ha napasziesiHo
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MEMORY ~ CPU CPU MEMORY

MEMORY

CPU MEMORY

MEMORY = CPU

OQAKYNTET 3A HHOOPMATHYKN HAYKM
W KOMIJYTEPCKO HHXEHEPCTBO
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Device Memory

OQAKYNTET 3A HHOOPMATHYKU HAYKH
W KOMIJYTEPCKO HHXEHEPCTBO
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‘Mepel-be Ha cunute — top500.org

e .

o UeHTpasiHa noKauuja 3a

Tflops i
# Nme Cuctem v npouecopu 3emja
Cnopeﬂl6a NUDT YH Cluster
1 4701.00 | Tianhe-1A Knna
14,336x6 Xeon + 7168x14 Fermi
o PaHrmpawe cnopeg Sray TS
2 2331.00 | Jaguar 994162 Opt CAL
MOCTUITHATU PE3Y/ITATU HA Hospreren
s | 208430 | Nebul Dawning TC3600 Blade K
KOHK p eTeH TecCT ' eoiae 55,680 Xeon + 64,960 Tesla, InfiniBand |
4 008763 | TSUBAME 2.0 HP Cluster Platform 3000SL |
7. . j
O 2 MCTU FOAMLLHO 75,278 Xeon, Ferm o
H 5 | 1288.63 | H Cray XE6 CA
[ J
OeMBpU ' opper 153,408 Opteron A
* JyHM
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TOP500 Releases

OQAKYNTET 3A HHOOPMATHYKU HAYKH
W KOMMJYTEPCKO MHXXEHEPCTBO
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HPC@EU

e

o CTpaTewka onpeaenba Ha EY
o [lpoeKkT PRACE

o lNpBa ¢asa
* Tpaemwe: 2 roguHu
*  byyeT: 28 muanonun EYP

o BTtopa ¢asa:
* Tpaeme: 2 roguHu
*  byyeT: 38 MmuanoHu EYP

o ObeauHyBame Ha eBPOMNCKUTE pecypcu

o ®PUMHaAHCKMparbe 3a NepmoaoT 2010—-2015

* TloBeKre 04 400 MUIMOHU EYP 04 3emjute YaeHKun
*  MHBecTMpare BO ONpemMa, HO U BO YOBEYKU NOTEHLMjaA

OAKYNTET 3A HHOOPMATHYKU HAYKH
I W KOMIYTEPCKO MH)KEHEPCTBO
ﬁwww.ﬁnki.ukim.mk n www.facebook.com/FINKI.ukim.mk g www.twitter.com/FINKledu



\

\

\ PARTNERSHIP
FOR ADVANCED COMPUTING
\, IN EUROPE

to one | -voice
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PRACE unites the European HPC activities

Aggregated LINPACK Performance
in PetaFlop/s in November Top 500 Lists

BUSA
® Europe
OPRACE
B Asia

OJapan
@ China+India

> 90% of the

4= European HPC

2002 2003 2004 2005 2006 2007 2008 2009 2010

Cnajgosu npesemenn og DEISA/PRACE cumnosnym

power is
integrated in
PRACE



\ PARTNERSHIP

FOR ADVANCED COMPUTING
\, IN EUROPE

PRACE Tier-0 Systems

« 18t Tier-0 System provides cycles since August 1
— Jugene: BlueGene/P in GCS@Juelich

— 72 Racks, 1 PFlop/s Peak
— 35% of capacity provided to PRACE

« 274 Tier-0 System announced by GENCI on October 5

— Curie: Bull Cluster with Intel CPUs operated by CEA
— 1.6 PFlop/s peak in Oct. 2011 (1st step in 2010)
— Largest fraction of capacity provided to PRACE

* Next Procurements (in alphabetical order)
— BSC, CINECA, GCS@HLRS, GCS@LRZ
— Procurement plan based on analysis of user requirements and market

|O " Cnajgosu npesemenn og DEISA/PRACE cumnosnym



HPC@SEE

o ®arkarbe YeKkop co EY u ceeToT
o lNpeKky perMoHasIH1 MHULIUJATUBU U MPOEKTU

[I[pecmeTyBame CO BUCOKM NepPOopMaHCH 33 UCTPaXKyBavKaTa
3aeHuLA 04 jyronctoyHa EBpona

High Performance Computing Infrastructure for the South East
Europe’s Research Communities — HP-SEE

OQAKYNTET 3A HHOOPMATHYKU HAYKH
W KOMIJYTEPCKO HHXEHEPCTBO
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Contract n°: RI-261499

Project type: CP & CSA

Call: INFRA-2010-1.2.3: VRCs
Start date: 01/09/2010

Duration: 24 months

Total budget: 3 885 196 €
Funding from the EC: 2 100 000 €
Total funded effort, PMs: 539.5

Web site: www.hp-see.eu
CAPACITIES

HP-SEE

High-Performance Computing Infrastructure
for South East Europe's Research Communities




HP-SEE

High-Performance Computing Infrastructure
for South East Europe's Research Communities

Participant Organization name Short Name Country
Greek Research & Technology Network GRNET GR
nstitute of Information and Communication Technologies, Bulgarian Academy of IICTP-BAS BG
Sciences
"Horia Hulubei" National Institute of Research and Development for Physics and IFIN-HH RO
Nuclear Engineering
Turkish Academic Network & Information Centre TUBITAK-ULAKBIM TR
National Information Infrastructure Development Institute NIIF HU
Institute of Physics Belgrade IPB RS
Polytechnic University of Tirana PuoT AL
University of Banja Luka UoBL ETF BA
SS. Cyril & Methodius University of Skopje UKIM MK
University of Montenegro UuoM ME
Research & Educational Networking Association of Moldova RENAM MD
Institute for Informatics & Automation Problems, ITAP-NAS-RA AM
National Academy of Sciences of Armenia
Georgian Research & Educational Networking Association GRENA GE
Azerbaijan Research and Education Association AZRENA AZ




SEE HPC Infrastructure -

Current and Near Future

0 Main current facility
0 IBM Blue Gene/P — two racks87192 cores;

0 Theoretical peak performance: Rpeak= 27.85
Tflops;

0 Energy efficiency: 371.67 MFlops/W:
Green top 10

0 Smaller HPC installations in Serbia,
Romania, Hungary, Bulgaria

0 Hungary recently procured a
distributed HPC infrastructure
~30Tflops

2 Romania to procure a BlueGene/P
machine

2 Macedonia has concrete plans for

procurement soon (September
2011)

0 Upcoming procurements in Serbia
and Greece

Node Card
(32 chips 4x4x2)
32 compute, 0-2 10

cards

Compute

Card i
1chip, 40 & ¢
DRAMs

-

4 processors

13.6 GF/s
2.0GBDDR
13.6 GF/s
8 MB
EDRAM

Rack
32 Node Cards

o
435 GF/s

64 GB

Cabled 8x8x16

14 TF/s
27B

System
72 Racks

Figure 1-2 Blue Gene/P packaging
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I @ Hrcevk

o [Noguramwe Ha cBecTa

o MaoeHTUDUKYBame Ha Le/HUTe rpynu

o BocrnocTtasyBame Ha HauuoHasiHa XML nHuumjaTtnBea
o [pucrtan go pernoHanHu XILU pecypcu

O TPEHUHr 1 ANCeMUHALUCKU HACTaHU

o HauuoHasnHa XILU nHdppacTpykTypa

OQAKYNTET 3A HHOOPMATHYKU HAYKH
W KOMIJYTEPCKO HHXEHEPCTBO
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‘ JlabopaTtopwuja 3a lpna n

....

o [lpoeKT Ha BnagaTta Ha PM: 60 muanoHu EYP 3a HayyHH
nabopatopum

o HajBMCOKO oueHeT npea/1or o4 A4OMaLLIHUTE, @ 0CODEHO 04
CTPAHCKUTE eKCnepTu

o EgnHcTBeHa UT nabopaTopuja BO NpBUOT NOBUK 33 HAbOaBKM
o [loTnuwaH 4oroBop CO UCnopavyaTe/ioT

0 01.09.2011 — OpuLMjaneH NoYeToK Ha HaUMOHA/IHMOT XL,
LLeHTap, Bo concrteeHoct HAa MOH, a ynpasysaH og PHUUHKW

O 3a TeXHUYKUTE KapaKTepuCcTukm: NlopaH Kybeaka, HEOKOM

OQAKYNTET 3A HHOOPMATHYKU HAYKH
W KOMIJYTEPCKO HHXEHEPCTBO
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®UHKMU - JlabopaTopmnja 3a MacnUBHO
npecmeTyBatbe, NpecMmeTyBare Co
BUCOKK NnepdopmaHcu un pua

MHPPACTPYKTYpPa

Goran Kubelka - NEOCOM

Service Executive Manager

2011 Preferred Partner wl‘ Computing Systems
NEOCOM D s




NEOCOM - facts and figures l\b

«Established in May 1990 as shareholder company.
*Complete ICT Solution Provider
*In 2002 Neocom opened own Business Center.
*|SO 9001:2008; 27001:2005 ;14000:2004 certified
*Long term partnership with leading vendors:

Digital since 1990, Compaq since 1993, HP since 2001

Other partners of Neocom: Personnel:
*HP 50+ Employees
*Microsoft HP ASE PRO Engineers
*Oracle (Windows, UNIX, OpenVMS,
*Lenovo Linux, Storages)
*VMWare *Oracle Certified Professional
Computer Associates *Microsoft Certified Engineers

, *Novell SuSe Linux *CA Certified
. *RAD Data Communication Cisco Certified Engineers

Cisco *RAD Certified Engineers
*OCE & KERN




HPC : what and where ?

Computer-aided
engineering

Scientific research

HPC problems are characterized
by computational, data, or Digital
numerically intensive tasks entertainme

iInvolving complex computations

with large data sets requiring
exceptionally fast throughput

| oY
Electronic design ";‘b

automation

Government classified/defense
NEOCOM

G£o sciences

Life
sciences

Product lifecycle
management/informatics
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600 x BL460-1B-Cluster

Automotive Example
QILD,

Auol

HP CAE Success Stories: www.hp.com/go/cae




FINKI — 84 compute nodes based on BL2x220 G7
Infiniband QDR interconnect

iLo connexion 1o
. customer netwosk._
/o Y ~x

4
/

Storage nodes Management nodes
4 DL38OGT . 2 DL380G7
L5640/24GB/2x300GB SAS { L5640V24GB/2x300G8 SAS
~  IBISASSEG N —te o W
1 x2rodes»x2
Shoses e sas . P
5 enclosures
Root GBE network
Procurve 2910al 48p
4
1/ - _ _ \

N -
Compute IB QDR network
4 x QDR 36p swilches

3 x2 * 6 ks GOE

84 links 3 x2 = 6 beks GOE

J x1 = ks FI

Compute nodes

3 enclosures

84 compute nodes based on
BL2x220c G7

L5640/24GB/1x250GB —  COmpute network

— Gigabit Ethemet Management network
NEO C OM Fast Ethemet Out of Band network (ILO)




Technical description (1)

Calculated performance
Rpeak : 9329.28 GFlops
Rmax : 8489.65 GFlops

Technical specification
Computing elements

Blade solution with high density (4 CPUs, 2 boards per half
size blade)

Total number of cores 1008

Support for hyper-threading, total logical units 2016
Low voltage CPUs (Xeon L5640)

6 cores/CPU, 2 CPU/Motherboard
QDR Infiniband

DDR3 RAM, 24GB per Motherboard (2MB / CPU core)

IY: NEOCOM



HP ProLiant BL2x220. G7

BL2x220c G7 -
xeon' Inslde’v
P s Up to 2P, up to 6 cores
O Intel Xeon 5600 or 5500 Series processors, up to 95w
Memor 6 DDR3 DIMM Sockets per node
emory 96GB maximum per node (with 16GB DIMMs)
Storage One NHP SFF SATA 9.5mm or SSD per node

Two 1GbE Ethernet NIC ports per node
Networking One Mellanox ConnectX-2 10GbE or QDR IB
port per node

Mezzanine Slots None
Management HP Integrated Lights-Out 3 (iLO 3) |
Form Factor 32 server nodes in 10u T ¥

Usage Dense Compute with 10GbE or IB @



Technical description (2)

Interconnectivity

QDR Infiniband (FAT Tree)

Non-blocking

1 connection for each computing element
1 connection for each management server

Storage

Raw capacity = 30 TB

Hot-swap SAS, 3.0 Gb/s, 10000 rpm

RAID O, 1, 5, 6, 10

2 controllers, 1GB cache/controller

6Gb/s SAS toward the management server

NC Neocom




Interconnection topology

- InfiniBand FAT Tree
- Non- blocking 1:1

- 4xQDR I1B/10Gb Flex-10
Adapter

P < S 1 \ /_f_:/_ e,

84 compute nodes N ﬁ .

based on BL2x220cG7 \\T‘f_f P EE«// - HP 4X QDR IB Switch
- ~ e i

BladeSystem c-Class

- Voltaire IB 4X QDR 36P
Managed Switch

6 Edge Switches
IR 4 Core Switches




Technical description (3)

Management/Storage servers
6 servers
Low voltage CPUs (Xeon L5640)
6 cores/CPU, 2 CPU/Motherboard
QDR Infiniband
DDR3 RAM, 24GB per server
SAS communication with the storage

1 GB Ethernet
Other

Room adoption with Electricity, UPS, Cooling,
Racks

Power consumption: 30 KW computing and 25 KW
for cooling

IY: NEOCOM



HPC Front View




HP Cluster Management Utility

o o * Initial configuration support
== — Automatic registration of nodes, with network parameters, in the HP
Fihernet U server | ComBute CMU database
* Arobust cloning utility that remotely performs the full compute node

installation by system image propagation.

— For the first installation or for future updates, the cluster
N administrator has the capability to propagate a system configuration
N image to all or a part of the compute nodes in the cluster.

A scalable and customizable monitoring tool

— At aglance, a system manager can see the complete behaviour of the
cluster or part of it without to painfully analyze the performance of
the individual compute nodes. Sensors can be easily defined.

— monitors enable rapid drill down and understanding of cluster
performance and system health

— summarizes the states of all the nodes and a summary per group

— displays customizable information and alerts on all the nodes of the
cluster

|6 = | ] A graphic user interface for system administration

3 r : — From HP CMU you can administrate your cluster (eg: halt, boot
LS5 . ‘ reboot, power off, broadcast commands from a single keyboard
session Interfaces),

* A command line interface option for day-to-day system administration,
with support for scripting

e e
~ 4
()




RACK
HP Modular Cooling System G2 10642 G2 + Expansion Rack




HP Modular Cooling System

HP Modular Cooling System

Management

e

User Name |

Password [

Copyrght 2007 Mewlen Packand Isc. Al rgh
e ey atees Tazemaky of Mewes Pazaas |

Modular Cooling System cCupenine

— ] ] e ]
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NEOCOM

Server Imake Temperature
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Water Inlet Temperature
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Water Flow
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Water System Integrity

Fan Speed Target

oohing Module 1
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Magnets Lock Status
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oK

Lol 2

ntake 20 'C

intake 13 *C
ntake 18 'C
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Target 100 %

10 Cycles
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Duration 16 s
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o TexHo/10rvjata Hesanup/IMBO HarnpeayBa

o MNapanennsmoT CTaHyBa K/Ay4YeH 3a nogobpyBare Ha
nep@opmaHcuTe

o BnoxyBawe BO eayKauuja  TpeHuHr 3a XMLl

o ObesbegyBare ogpKAnMBOCT Ha XU pecypcuTe
o ObeauHyBare Ha pecypCcuTe Ha eBPONCKO HMBO
o PaKame YeKop CO COBpeMeHUTe TpeHA0BM

OAKYNTET 3A HHOOPMATHYKU HAYKH
1 KOMTUYTEPCKO HHXEHEPCTBO
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| NC Neocom

W KOMIYTEPCKO MH)KEHEPCTBO
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