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Diverse HPC hardware

A Avitoholsupercomputer (top500
system)

A Big Data servers with 3TB RAM
each, connected with 5PB of HDLC
and SSD storage

A NVIDIA V10based servers

A EuroHPGystem Discoverer
operational at Sofia Tech Park

A Various HPC clusters




> users in Bulgaria

APublic administrations: municipalities, Ministry of Environment and
Waters, eftc.

AResearch: climatology, air quality modelling, computational chemistry,
computational physics, astronomy

ASMESs and industrgtartups Al, HPDA, finance, subsidiaries of big
International IT companies
A Specifics:
A low level of funding available for R&D in SMEs
A bigger companies desire to keep expertisdouse




ing for working with SMEs in HPE
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Alnnovation fund, EU Operationptogrammes
AFunding goes mostly to the SME
AResults of research remain with the SME
A Limitations on pay to staff
AIICT is a big enterprise as part of Bulgarian Academy of Sciences

AFunded by the SME:

AResults of research remain with the SME
AMore freedom in the financial conditions
ABulgarian SMEs are not well capitalized and have limited funds for R&D.




“"HPC/HPDA for society at large

Aln collaborationwith NIMH ¢ meteorologyforecastfor Sofiain a fine mesh,using
Avitohol
ATwotimesper day
AUsing ARW (AdvancedResearchWRF) WRF configured over 3 domains, 18km
100x100), 6km (1530153) and2 km (3030255t © ; ,38lavels

Results needed to be achieved within certain time period, that is why the
supercomputemwasneeded
AMain challenges: optimizefor speed but avoidinstabilities
A Achieveacceptableeliability of the whole system
Almpactc highvisibility of the results¢ TVappearanceshewspaperstories




Of scalability

A In order to develop medical device for radiequency ablation of hepatic
tumors, it is necessary to perform precise mathematical modeling and
computer simulation of the heat transfer process in order to optimize the
parameters of this lownvasive therapy technique. Main challenggachieve
efficient use of stateof-the-art mathematical methods

Scalability study (weak in this case)

N P At [s] V1[sm3] V4.6 [cm?] " T [s]
2183424 128 5 12.857 9.102 642 1723
17 467 392 1024 1.25 12.829 9.130 1610 6170

We have 8 times more processordor 8 times larger (DOF)problem at each
time step. Thenwe have additionally4 times more times stepsbut only 3.58

times more time. Thismeansthat the relatedtotal efficiencyisE, ., =111%




* of applications to accelerators©
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A Established contacts with many SMEs through successful projects
A More than 90% of the peak performance of our systems come from the accelerators
A Using accelerators, it is possible to achieve better price/performance and energy effici

A Important for startups using AI/HPDA
A Study of permeability of plates, work with startup/spaff company

Number of 16 32
processes

ALGORITHM 1 0.8494 0.7763 2.2047
ALGORITHM 2 0.6047 0.7149 0.9330
ALGORITHM 3 0.5619 0.3873 0.3994

MKL 0.7182 0.9029 0.9098




ration of lowdiscrepancy sequencés
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A QuasiMonte Carlo methods employ specially designed-low
IScrepancy sequences instead of ?se{ndndom number
g_enequ[t_ors with the goal to speadp the convergence of
Simulations

A TheSobolsequences are standard in Financial Mathematics,
gaining ground in machine learning.

A Lots of theoretical and practical work has been done at IICT
on fast generation of these sequences as well as optimization
of their parameters.

A Some of these implementations are now available as part of a
commercial product, provided by UK company.




ollaboration with the transport secto (C
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ABulgaria has lots of companies working in the
Automobile sector.

AConnections were established as part of one EU i
project. “
Alnterest to have a larger project as a pradf ¥
concept for further collaboration.

ASuccessful projects with one SME working on e
fleet management on driver risk profiling. i
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ARarely limited to access to infrastructure.
AThe newer infrastructure has tighter limitations to access.
AMarket-based pricing

ADifferent funding schemes have diverse requirements, sometimes requiring
co-financing.

APro_vis{on of free access/consultation in open calls, funded by some EU
projects.

ASupport during writing of project proposals.




AEstablished connections with clusters,
Industrial chambers

APresentations at events, fairs, etc.
APersonal connections work best.
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AWide area of expertise is covered
when aggregating teams and experts
from the different partners in the
centre

ADifferent focus of each institution, but
good experience in commaon projects

AFurther strengthening via training and
mentoring, focusing on the areas that
were most desired in the surveys



