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et Academic HPC resources in Bulgaria

AVITOHOL at IICT-BAS

150x HP ProLiant SL250s Gen8 each with
2x Intel Xeon E5-2650 v2 (8C/16T),
64 GB DDR3-1866 RAM and
2x Intel Xeopn Phi 7120P

6x HP ProLiant DL380p Gen8 nodes with
2x Intel Xeon E5-2650v2 (8C/16T),
64 GB DDR3-1866 RAM

Infiniband 56 Gb/s FDR

Storage system with 96 TB

HPCG cluster at IICT-BAS
36 blades BL 280c(2x Intel X5560(4C/8T); 24GB DDR3);
8 management nodes HP DL 380 G6(2x Intel
X5560(4C/8T); 32GB DDR3);
2 HP Proliant SL390s G7(2x Intel E5649(6C/12T);96GB
DDR3)

8x nVidia TESLA M2090 per server;
2 HP SL270s Gen8 (2x Intel Xeon E5-2650 v2(8C/16T);
128GB DDR3)
Total number of Xeon Phi 5110P coprocessors: 9
Total 132TBs of system storage

TOTAL PERFORMANCE:
RPEAK:22-94 TFlop/s

PHYSON at Sofia University
53 Intel Xeon x86_64 processors

524Gibs of system memory

6.5TBs of system storage

2x nVidia Tesla M2090 graphics processors

TOTAL PERFORMANCE:
RPEAK:3-57 TFlop/s
RMAX: 3.22 TFlop/s

Total Performance:
RPeak:412-.3 TFlop/s
RMax: 2k4.2 TFlop/s
Top 500 position: 389

NCSA IBM Blue Gene/P
8192 PowerPC 450 processors TOTAL PERFORMANCE:
4TBs of system memory RPEAK:27.85 TFlop/s

12TBs of system stotage RMAX:23.45 TFlop/s
IBM proprietary interconnect with

2.5 us latency and 10GBps bandwidth

MADARA at IIOCCP-BAS

54 Primergy RX200 55 servers with

2 Intel Xeon E5520(4C/8T) each

and a total of 800GB DDR3 1066MHz

20Gb/s DDR Infiniband

108TB System Storage by Fujitsu FibreCat SX100
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The Avitohol supercomputer

Hardware features

Servers 150 x Dual CPU HP ProLiant SL250s Gen8

CPUs Intel Xeon E5-2650v2 2.6GHz — 8 cores /16 HT
RAM 64 GB per node

Coprocessors 300 x Intel Xeon Phi 7120P(x86) - 61 cores / 244 HT
Total CPUs 2400 cores/4800 HT + 18300 cores/ 73200 HT

Total RAM 14400 GB (9600 + 4800)

Disk Storage 100 TB

Interconnect Non-blocking FDR Infiniband

Latency 1.1 ys

Bandwidth 56 Gbps
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The Avitohol supercomputer

Environment and performance

Peak Performance CPU |50 Tflop/s

Pear Performance 362 Tflop/s
Accelerators

Total Peak Performance |412 Tflop/s

Real Measured 264 Tflop/s
Performance
Max Power 250 kW

The system consists of 4 dual racks of type HP MCS 200. Each one provides power
and cooling for up to 50 kW of equipment, cooled by water. Last on Top500 List on
389 place (Nov 2015) http://www.top500.org/system/178609
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http://www.top500.org/system/178609

The Avitohol supercomputer

Xeon Phi accelerators

e x86 Architecture
e 61 cores

e 244 threads

e 512 bit SIMD

e 16 GB RAM

* 352 GB/s bandwidth
e Works synergistically with Intel Xeon processors
e Give about 90% of the theoretical performance
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The Avitohol supercomputer

Architecture of one node

Low-Latency, High-Bandwidth Network -
Infiniband FDR 56 Gbps
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IICT The Avitohol Supercomputer System Avitohol at [ICT-BAS
RedHat Enterprise for HPC 1] 09l:07:4 /
Intel Cluster Studio (compilers, = } Nt /1{’/
MPI,MKL) ' . “

GNU Compiler Collection
Torque/moab for resource

| 1]
management with web and | | | ’
command line interface i
Monitoring and accounting tools . |

Services running on virtual machines

Rich set of applications and libraries
like:

Boost, mumps, octave, OpenFOAM,
WRF, WRF-Chem, NetCDF, B o
Gromacs,...
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IICT Connected resources - Heterogeneous HPC Cluster

e 36 blade servers 2 Xeon X5560 @
2.80GHz, 24 GB RAM — 576 cores total '§

e 132 TB - three SAN systems with Fibre
Channel interconnects 1 Ciae

e 2 servers with 16 NVIDIA Tesla M2090
graphic cards

e 2 server with up to 8 Intel Xeon Phi
5110P Coprocessors

* Interconnected with non-blocking
InfiniBand

e Peak performance 22.93 Tflop/s
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GPGPU pecypcu Ha UueHTbpa

EaHa kapta NVIDIA Tesla V100 PCle 32 GB mMa 5120 rpaduyHu
a4pa, koeTo ocurypsasa 14,131 Gigaflops single precision, 7.0 Tflops
double precision, 32 GB HBM2 RAM, 900.1 GBytes/sec

bandwidth,250 W Max power consumption
- B MOMeHTa nmame 12 kapTtu, T.e. Hag 168
Teraflops single precision.

- [Npouecopwu Intel(R) Xeon(R) Gold 5118 CPU @
2.30GHz — 12 aapeHu, No 2 Ha CbpBbLP

- [MlameT 128 GB

- 2x800GB SSD

- 3*12 TB HDD

- CodTtyep NVIDIA GRID
- OnepaumnoHHa cuctema RED HAT Enterprise Linux 7

O6yyeHune, MMKT-BAH, Codus, 28.11.2019
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KakBo e GPGPU

GPGPU o3Ha4aBa m3non3eaHe Ha rpaduyHm kaptm (GPU)
32 U34YMCNeHUd oT 0bLy XapakTep.

Mpwn ToBa ce n3nona3Ba rosemms 6poi TpaH3NCTopu U
CbOTBETHO W3YUCAUTENHU ENIEMEHTU, HASIUUYHUN B
rpadpuUUyHUTE KapTW, 3@ U3BbPLUBAHE HA U3UYUCIIEHUS,
KOUTO OBMKHOBEHO Ce NMPaBAT Ha LIEHTPAsIHMUSA NpoLLecop

CbBpeMeHHUTe rpadnyHmM KapTn nMmat no-ronsm 6pon
TPaH3UCTOPU U MHOIO NMO-BUCOKO HMBO Ha napanennsbMm Ha oT CPU, KoeTo Boau
A0 no-nobpa epeKTUBHOCT OT rfieaHa To4YKa Ha UeHa,

eHeprornoTpebneHne, 3aeMaHO MSCTO.

3a GPGPU n3uucneHnd mMorart ga ce n3noss3saT MacoBW KapTu, M3MNOMA3BaHU
NpeaAuMHO 3@ KOMMITbPHU UFPU, HO OCHOBHUTE

npounssoautenm NVIDIA n AMD (ATI) npenoctaBaT cneyuanmsvpan

Xapayep 3a uHcrtanaumata Ha HPC

Han-nonynsapHun metoam 3a nporpammpaHe Ha GPU

OpenCL — cTaHAapT 3a napanenHo rnporpamMmpaHe, KOUMTO MOXe Aa Ce M3M0s3Ba
CbLO 3@ napanesiHa obpaboTka BbpXy MHOrosiApeHn npouecopu

NVIDIA CUDA - gocCTtbrnHa camo 3a rpadunyHu npouecopu Ha NVIDIA
O6yyeHue, MMKT-BAH, Codus, 28.11.2019
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Kora moxem aa nsnosissame

GPGPU

0 3a aa u3nonssaMe GPGPU Tpsabea aa pa3snosiarame ¢ GPU xapayep
N CbOTBETHA coOPTyepHa NoAApPbBIKKA

0 HAKONKO HauMHa 3a U3nos3BaHe Ha npeaummcTeBaTta Ha GPGPU
0 MIanon3BaHe Ha udano npunoxeHne — GROMACS, NAMD, Amber
0 M3non3BaHe Ha 6mbnunotekn — FFT, BLAS -> cuFFT, NVBLAS

0 [MpeHanucBaHe Ha cobCTBeH KoA

0 PaznnyHu HMBa Ha napanennsbM

0 EoHa kapTa

0 HAkonko KapT Ha eauH cbpBbp (OpenMP)

0 HAKONKO CbpBbpa C N0 HAKOMAKO KapTtu (MPI)
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e [locTbnbT e 6e3nnaTeH 3a Y4eHU U JOKTOPaHTHU

e [lonbnBaT ce anAMKauUUOHHU POpPMU, B 3aBUCMMOCT OT
YKenaHua xapayep

— http://ict.acad.bg/?page id=41

— http://www.hpc.acad.bg/bg/access-policies/

e MoraTt ga ce U3TernsaT OHAanH, HO ce npeaasaTt NoANUCaHN,
3ae/1HO CbC CbOTBETHAaTa NOJIUTUKA
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http://ict.acad.bg/?page_id=41
http://www.hpc.acad.bg/bg/access-policies/

Bb3mMoOXKHOCTU 33 0by4yeHue

Kypcose kbm UOAd kbm BAH

http://edu.bas.bg/doctorant school/spec courses/1 inf c
om sci tech/information.html

— BucokonpounssogutenHm nauncneHma — npod. T. Ntopos
— Pa3npeanenerdn npecmataHua — npod. E. AtaHacos

PenoBHM 0by4yeHMA Mo pa3sIMYHU NPOEKTU — MOXKE A3 Ce
cnegn Ha cTpaHuuaTta Ha cekuma BCMA mnnaum

— http://www.hpc.acad.bg/bg/events/

NHAMBUAYANHU KOHCYATALLMK
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