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Turkish Science e-Infrastructure

TRUBA — Turkish Science e-Infrastructure

« TRUBA: National center providing high performance computing and data storage for all research
institutions and researchers in Turkey.

O TRUBA 2023
v Supporting Organization: Presidency of Turkey, Presidency of Strategy and Budget
v TRUBA Turkish Science e-Infrastructure

J Resources  »5 000 CPUSs v" Performance of new generation GPUs
(A100): 600 Tflops
v’ 216 GPUs (P100, V100, A100) v' 14 PB Lustre data storage space

O Usage

v" 13M CPU hours/month
> 3500 registered researcher
> 350 researcher using the system at the same time
> 100 National Scientific Research Project support
National Corporate collaborations : Disaster and Emergency Management
Presidency, Ministry of Environment, Urbanisation and Climate Change, Kandilli
Observatory, Turkish Aerospace Industries, TUBITAK SAGE, TUBITAK National
Observatory, TUBITAK Marmara Research Center.
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Turkish Science e-Infrastructure

TRUBA — Turkish Science e-Infrastructure !

@ Our goals:

> To provide research infrastructure and support services that
will enable our researchers to compete under equal terms
with their international colleagues.

5 4

> To take one more step towards realizing the strategic goal of
providing commercialized services that are difficult to obtain
or costly under normal conditions, by using the existing
infrastructure and knowledge of private/public/university
researchers.
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TRUBA Projects

TRUBA Resources
TRUBA Plans
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Turkish Science e-Infrastructure
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TRUBA — EU Memberships .-

0%
O EGI - Advanced Computing for Research .';f-?-""’"-.'-f'..‘.
Q Membership since 2010 E =)
O EGEE projects, EGl.eu projects
O Data-intensive computing, cloud computing e R
0 EuroHPC Joint Undertaking (EuroHPC JU) "~ %177 EuroHPC
O Membership since 2019 Sl
3 One of the member countries for MareNostrum 5 pre-exascale
supercomputer

A EuroHPC projects
3 High performance computing, artificial intelligence, high
performance data analysis

O EOSC - European Open Science Cloud - EURDPEAN DPEN
O Membership since 2020 = SCIENCE CLOUD
e TRUBA O Integrity and protection of Research Data
Turkish Science e-Infrastructure | Proce55|ng Of resea rCh data

a cloud computing



TRUBA - Scientific Outputs

http://portal.truba.gov.tr
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TRUBA — Architecture A

ULAKBIM
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Levrekv2 Sardalya Barbun SMP Barbun-cuda Akya-cuda Hamsiler Palamut-cuda
48 Nodes 153 Nodes 120 Nodes 224 Cores 24 Nodes 24 Nodes 144 Nodes 9 Nodes
1152 Cores 4284 Cores 4800 Cores 4 TB Memory 960 Cores 960 Cores 8064 Cores 1152 Cores
12 TB Memory 39 TB Memory 46 TB Memory 9.24 TB Memory  9.24 TB Memory 27.6 TB Memory 9 TB Memory

48 Nvidia P100 96 Nvidia V100 72 Nvidia A100



TRUBA — CPU Resources

Calculation

Nodes

Levrek 2013

Levrekv2 2014

2016

Sardalya 2017

Barbun 2018

2021

128

48

128

120

144

Architecture

8 cores x 2 CPU

12 cores x 2 CPU

14 cores x 16 CPU

14 cores x 2 CPU

20 cores x 2 CPU

28 cores x 2 CPU

Processor

Xeon E5-2690 2.90GHz

Xeon E5-2680 v3 2.50GHz

Xeon E7-4850 v3 2.20GHz

Xeon E5-2690 v3 2.60GHz

Xeon Scalable 6148 2.40GHz

Xeon Gold 6258R 2.70GHz

Performance

371.2

960

7.9Tflops

1164Gflops

2048Gflops

4800Gflops

_ riBiTAKR

ULAKBIM

256 GB

256 GB

4TB

256 GB

384 GB

192GB



TRUBA — GPU Resources A

ULAKBIM
Xeon
384 GB +
20 cores x 2 CPU +2  Scalable 2048Gflops
Barbun- 201 2 2x16 GB 2
Srbun-cuds 018 4 x Nvidia P1I00 GPU 6148  +9400Gflops I)-(lBMZ
2.40GHz
Xeon
384 GB +
20 cores x 2 CPU +4  Scalable 2048Gflops +
Akya- 201 2 4x16 GB
ya-cuda 018 4 x Nvidia V100 GPU 6148  4x7800Gflops XHBM 4
2.40GHz
e 091 . 64 cores x 2 CPU + 8 g';"ﬁ EZP;(E 4600 Gflops + ;iégg; .
x Nvidia A100 GPU STt 8x9600Gflops 7L




TRUBA — Storage Resources

Storage Area

7.5 Pbyte

[truba_scratch

450GB-1.5Tbyte

Purpose

Home and application
directories

Working directory, data
processing

Working directory

Lustre

Lustre

Local
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TRUBA — Documentation

# TRUBA Kullanici Dékiimanlari

# » TRUBA Kullanici Dékiimanlari

http://docs.truba.gov.tr

TRUBA Kullanic1 Dokiimanlarn

Duyurular - .
OpenVPN Baglantisi Baslanglq * Shakemake Kilavuzu
SSH ile Baglant

o e Duyurular Tuirk Ulusal Bilim e-Altyapisi (TRUBA) TRUBA hakkinda

Open OnDemand Araytizii « OpenVPN Baglantisi

e SSH ile Baglanh

e Open OnDemand Arayiizii
o Kullanici El Kitabi

o Sik¢a Sorulan Sorular

: o TRUBA Mimarisi
Kullanici El Kitabi o Tiirk Ulusal Bilim e-Altyapisi (TRUBA)

e TRUBA Mimarisi
e Open OnDemand Arayiizi

Sikca Sorulan Sorular Open OnDemand Arayiizi

TRUBA Baslangi¢ Seminerleri Kullanici El Kitabi

Sik¢a Sorulan Sorular i
* TRUBA Baslangi¢ Seminerleri * Kullanicy E| Kitabi
P Proje Kapsaminda TRUBA HSB ve VSB e Sik¢a Sorulan Sorular
ython Kilavuzu hizmetleri
GPU Kilavuzu Uygulama Kilavuzlan ® Proje Kapsaminda TRUBA HSB ve VSB hizmetleri
Yapilan Calismalarda TRUBA'ya Tiirkce e Yapilan Calismalarda TRUBA'ya Tiirkce ve ingilizce Tesekkiir Ornekleri

Derin Ogrenme Kilavuzu

e Python Kilavuzu

ve ingilizce Tesekkiir Ornekleri

8 Kullanici El Kitabi

e TRUBA Topluluk Portali

Veri Analitigi Kilavuzu TRUBA Mimarisi @ » Kullanicl El Kitabi
= SRR TRUBA Topluluk Portall e EuroHPC Kaynaklarina Proje Bas\ bt
GROMACS Kilavuzu o Derin Ogrenme Kilavuzu . TRUBA Kullanici Portali
Veri Analitisi Kil EuroHPC Kaynaklarina Proje Bagvurulari
LAMMPS Kilavuzu o Veri Analitigi Kilavuzu . = Kullanici Hesaplari
Egitim materyalleri 5
VASP Kilavuzu * GROMACS Kilavuzu g 14 Hemplars Kimerer Kullanici El Kitabi
Quantum Espresso Kilavuzu * LAMMES Kilavuzy
D Sistemleri
« VASP Kilavuzu OpenMP * OpenMP osyasisiemen « TRUBA Mimarisi
G ian Kil
e e e Quantum Espresso Kilavuzu OpenMPI e OpenMPI vevlii » TRUBA Kullanici Portali
CASTEP Kilavuzu e Gaussian Kilavuzu e Hesaplamali Akiskanlar Dinamigi (  Modiller * Kullanici Hesaplari

o CASTEP Kilavuzu

Hesaplamali Akiskanlar Dinamigi (HAD)

Biiviik Vi o Biiyiik Veri retvcuht legulamalarve « Hesaplama Kiimeleri
uyu eri utuphaneler . .
e PyTorch S e Dosya Sistemleri
PyTorch « CUDA Niimerik Kiitiiphaneler o Yazilimlar
Derleyiciler e Modiiller
cH8 o Keras

Keras

Etkinlikler

e Seminerler ve Egitimler

Paralel Programlama

Grafik Ekran Baglantisi (X-
forwarding)

Yapilan Calismalarda TRUBA'ya
Tuirkce ve ingilizce Tesekkiir
Ornekleri

Sikca Sorulan Sorular

OpenVPN Baglantisi

Kaynak Yoneticisi ve is Dongisti
Open OnDemand Arayiizii
TRUBA Topluluk Portali

Mevcut Uygulamalar ve Kiittiphaneler
Numerik Kitiiphaneler

Derleyiciler

Paralel Programlama

Grafik Ekran Baglantisi (X-forwarding)
Yapilan Calismalarda TRUBA'ya Tiirkce ve ingilizce Tesekkiir Ornekleri
Sikga Sorulan Sorular

OpenVPN Baglantisi

Kaynak Yoneticisi ve is Dongtisii
Open OnDemand Araytizi

TRUBA Topluluk Portali


http://docs.truba.gov.tr/

TRUBA — Seminars

Turkish National e-Science e-Infrastructure (TRUBA) for Beginners
Hakan Bayindir (TUBITAK ULAKBIM)

https://indico.truba.gov.tr/event/12/

Turkish National e-Science e-Infrastructure (TRUBA) FAQs

Sefa Arslan (TUBITAK ULAKBIM)
https://indico.truba.gov.tr/event/11/
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TRUBA — Improvements&Plans T

METU MODSIMMER Data Center construction,
To expand the resources by following the
technology,

To support our researchers with experts in
related research field,

To put into service new tools that provide ease
of use,

To be involved in national and international
projects and to support our research
Institutions.
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EuroHPC Joint Undertaking (EuroHPC JU) c

EuroHPC “Supercomputing" Ecosystem EURO

* 3 x Pre-exascale: Spain, Finland, Italy

* 5 x Petascale : Bulgaria, Czech Repubilic,
® Ko Supercomputer Luxembourg, Portuguese, Slovenia

hosting sites
@ Other HPC JU participating
countries

@ ,

. LEONARDO

Turkey & EuroHPC JU

* Ministry of Industry and Technology—
o TUBITAK ULAKBIM

e Pre-exascale - Mare Nostrum 5

https://eurohpc-ju.europa.eu/discover-eurohpc-ju (Barcelona Supercomputing Hosting Consortium:

Center) partnership Spain Portugal Turkey Croatia

2002

http://eurocc.truba.gov.tr



EuroCC — High Performance Computing National Competence Center

@ EuroHPC JU 2019 CSA : EuroCC & CASTIEL

* To establish National Competence Centre (NCC)

EURO
* To ensure the participation of academia-public

sector-industry to the supercomputing ecosystem
v'HPC (High-Performance Computing)
c.access- e v'HPDA (High-Performance Data Analytics)
v' Al (Artificial Intelligence)

am ..Sab . (D ooTd

National Competence Center

oc
nieps:/ | www.-eur

@

R 1] 7 1 S—

ULAKBIM

EuroCC . . . . . . . .
- * To provide national coordination and communication in the field

* Coordinator: Germany (HLRS) of HPC

* Consortium: 33 Countries * Providing analytics, applications and services for the end user

v’ Access to resources
* Budget: 57 M Euro (%50 EU Contribution) v’ Consultancy

* Duration: 2 Years

* TR Budget: 2 M Euro (%50 EU Contribution) v’ Education from academia to industry and the public sector



EuroCC@Turkey National Competence Center @&

EURO
EuroHPC Access Modes
- ) o EuroHPC | https://prace-ri.eu/hpc-access/eurohpc-access/
EuroHPC Calls
EuroHPC JU Call
* Access to the super computing ecosystem for Regular Access

established in Europe

& i A" 15\ Mode is open!
* Target audience: academia, research m B2 i 2]  Get Access to
institutes, industry, public V== EuroHPC

Benchmark&Development Access Call
Regular Access Mode

Supercomputers!

© image by photographer or artist - Getty / copyright holder

https://prace-ri.eu/hpc-access/eurohpc-access/eurohpc-ju-call-
for-proposals-for-regular-access-mode/



EuroHPC Systems

EuroHPC Systems Rollout Schedule

- 't i EuroHPC

https://prace-ri.eu/hpc-access/eurohpc-access/

2021 2022

now

. LUMI
VEGA Karolina ’ CSC, Kajaani, FI
1ZUM, Maribor, SI IT41, Ostrava, CZ ' 375 PF, HPE Cray EX
6.9 PF, Atos BullSequana 9.4 PF, HPE Apollo '
Top500: #106 & #134 Top500: 269 & #149 ' LUMI-C LUMI-G
Operational Operational , under acceptance . I

N

_Mar > Apr ) May > Jun > Jul > Aug > Sep > Oct > Nov > Dec_JUSHINSI NI 0cS

A A
' | ]
: (99) 1 1
MeluXina Discoverer : Deucalion o
: FCT/MACC, Barco, PT r Module  DC&GP
LuxProvide, Bissen, LU PSB, Sofia, BG 7.2 PF, Fujitsu FX700

i

12.8 PF, A!m BulSoquam 45 ’Fo ‘A"W BullSequana

EuroHPC System Report (September 2021)
https://eurohpc-ju.europa.eu/press-releases/eurohpc-ju-releases-report-its-supercomputers

EURO



https://eurohpc-ju.europa.eu/press-releases/eurohpc-ju-releases-report-its-supercomputers
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Thank You!

User Support

grid-teknik@ulakbim.gov.tr

TRUBA HPC Center

http://www.truba.gov.tr

http://docs.truba.gov.tr

http://portal.truba.gov.tr

u https://twitter.com/TrubaUlakbim

m https://www.linkedin.com/company/truba
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