EURO

Training study results and analysis

NCC Bulgaria — NCC UK Twinning, 18.07.2022
Aneta Karaivanova, IICT



* The study was held in 2021
* 85 respondents (80 % Avitohol users)

* The information was used only for the purposes of the project. The
results were publicly presented only in generalized form.

* The goal:
* To have starting point for the training programs

* Topics for training, needs, format
* Experience in using HPC / Al / HPDA.




31 questions in 4 main groups:

1. General information - profile of participants (position, scientific
discipline, previous experience and current level of HPC use);

2. Need for training - type and level of training, methods, duration;

3. Need for analysis of big data - to examine the needs of HPC users for
access to HPC cloud and data storage resources;

4. Working with artificial intelligence and machine learning




Generalinformation

Monga, nocouete TeKylwaTta C1 No3nyun4:

® Crynent
@ [okTopaHT
[MocT-goKTOpaHT
® Viscnegoearen
@ AcucTenT/goueHT/npodecop
@ CodhTyepeH vHXeHep/NPorpamncT
@ V3nbnHuTENEeH gupekTop
@ MeHumKbp Ha rpyna oT u3cneaoBaTeny
@ 3amecTHWK reHepaneH QupekTop
@ neHcUoHMpaH OoUeHT

MpubnuzantenHo konko roguHu onut ¢ HPC munu Al / HPDA nmare?

® 1o 1 roguHa
® 1-2 roguHm
2-5 roguHn
® noseye oT 5 roanHmK

Mons, noco4yeTe ocHoBHAaTa cir Hay4Ha gucyunnnHa nnn obnacT Ha pa6OTa. Mons,

n3bepeTe 3anmca, KONTO e Hal-6nn3o 4o ocHoBHaTa Bu cdepa.

@ VHOPMALMOHHK W KOMYHWKELIMOHHMK. ..
@ EHepruiiHu pecypci U eHepruiHa ed. ..
HaHoHayku, HOBW MaTtepuani U TeXHO..

[ ] BruomMedWUMHa W Ka4eCTBO HA KWBOT

@ GuopasHooGpa3sve, GUOPECYPCH U EKO..
@ KnumMaTW4HW NPOMEHM, PUCKOBE U NPU..
@ ACTPOHOMWS, KOCMMHYECKU W3CTIEABAH. ..
@ KynTypHO-MCTOPUHECKD HACMEACTBO W..

Mons, noco4deTe Kak Manonseate HPC:

|

@ Yosek 1 0bLIECTBO

[ ] pelaBaHe Ha MaTeMaTU4eckn 3ada4n ¢
KOMMKOTHP

@ VizqvcnutenHa maTemarvka u Matema. ..

@ V3uvcnutenHa xvMus, TEOPETUYEH Xe...
Martemaruka

@ Mukpodnymavka

@ TeopeTH4Ha U U34UCIUTENHA XMMWA

@ V3non3eam chllecTBYBALL CoTYED 34

HPC
@ Faspaboream cobcteed HPC codryep

W ageTe onuumn, NocoYeHu no-rope
@ He n3non3sam
@ Yipes chaeTopu




eneralinformation (cont.)

Konko npouecopHu aapa n/wnu rpaduuHmn npouecopu obukHoeeHo uanonasare (0, ako He

nanonseaTte)?
0 Bl 38 16-32 M 32-64 M 64-128 M 128+
40
20
0
TunwuyeH Bpoit Agpa Makcumanes Opor agpa  Tunuded Bpoid rpaduyHK npoyecopu

MprbnuantenHo konko CPU vaca (ymMHoXeHW no 6pon aapa) nanonssaTe cpegHo Ha
P (y P Ap ) peA MpubnuantenHo konko GPU yaca usnonzeate cpegHo Ha mecel, (0, ako He nanonasate)?

mMecel, (0, ako He uznonaeare)?




Training needs

OT Kak®sB TWMN D6Y'-IE‘HME Ce HTepecyeaTe U Ha KakBoO HMBG?

80 MM e cenyskoas M scTonuTenHo cpegto M vanpeaHano
60
40

20

CneyuduyHr BUOCEE CneyudpmyHn HPC MPI
cumMynauum / MakeTn
MogenupaHe

Konko gHW cmATaTe 3a onTMManHm 3a 06YHEHMH?

® 10eH
® 5 gena
3
[
@ 3 cenvwum oo mecey
@ 1-0HEBHM NO-YECTO OT 5-OHEBHMW
® 10
®23
@ 14 peHa
@ & 3aBMCcHMOCT OT HywaaTa
® 7 nena
® 10 grm
3-4 gHu
® 2-2 gena

OT KakbE TMN D6yqume ce MHTepecyBaTe M Ha KaKkeo HMBO?

B te ce Hyknan M BCTwHOMTENHO cpegHo M HanpegHano
80
60
40
20
OpenACC CUDA Al/Deep learning Opyro (nocovete B

KDaA Ha aHKeTaTa)

MNpegnouyuTaTe NPUCBLCTBEHW UMM OHNaMH 0BydeHMa/oBydnTenHmn cbbuTua?

® MpucbCTEEHO
@ Onnaiin
He 3Ham




- Big data

C KakBW KOnMMyecTBa gaHHK pa6orme? 3a KakBo BpeEME MMaTe HyXKOa Oa CbxpaHAaABaTe QaHHUTE cun?

®=1GB ® oo 1 roguHa

® 1-10GB ® 1-5roguHu
10 - 100 GB 5 - 10 roguHm

® 100GEB-1TB @ Hz0 10 roguHM

@ 1TE-10TB

®==10TB

Kakgeo konuuyecTtBo RAM nameT nsnckea cbpaboTBaHETO Ha OaHHW?

@® 1054 GB Ha cupeEbp
® 64 - 1258 GB Ha cbpebp
128 - 512 GB Ha CbpEbp

26,.9%
/ ® 512 GB - 1 TB Ha cbpebp
,-‘ @ Has1 1 TB Ha chpsbp




(cont.)

Kakbe codTyep 3a obpaboTka Ha faHHUTe nanonseaTte’?

Apache Hadoop (31,9%)
Apache Spark (8,3%)
Apache Kafka (4,2%)
Cassandra (4,2%)
R (26,4%)
Python (73,6%)
SQL ©a3n gaHHK, NocoYeT.. . (16,7%)
Matlab (31,9%)
files
Gaussian
gnuplot, cobBcTBEHHW CKPU...
InterBase, MySQL v ap (C...
coDCTBEHW Nporpamu
idl
WRF
CDO
CneunanusnpaH coptyep
Anaconda
NCL, CDO, NCO, NetCDF...
Excel, own software
ORIGIN

Origin

Linux shell scripts, Origin
Hive, Impala

JIu4Ho paspaboTteH codTyep

N i U Y W N Y W Y W W W S S




Kaken cuctemmn 3a CbXpaHeHWe Ha OaHHWUTE Manonseare?

Paiinosu cuctemu (NFS, Lustre,

(91 8%
—tc) (91,8%)

CucTemw 3a ynpaeneHue Ha Dasu
oT gadxu (MySQAL, MariaDB, (21,9%)
IMongoDB, PostgresQL, Oracle...)

Paradox, InterBase (1,4%)

ManonseaTe nNv cnuctema 3a CbXpaHeHre U gocTten go METaﬂ,aHHP‘I?

SQL ©asu gaHHM, NOCOYETe KoA B

(52.2%)
APYIW. ..

CKAN (13%)

He (35%)

MySQL (8,7%)




d machine

learning

Kakbe xapoyep wanonseaTe 3a pabotac Al?

CPU
GPU
FPGA
ASIC

Intel MIC

He nanonzsam.

14 (30,4%)
7 (15,2%)
1(2,2%)

1(2,2%)
5 (10%)

41 (89.1%)

Ha konko cbpBbpa n3sbpluBate obyyeHue?

[ _J]
@1

oT2 004
®or50016
@® -ap 16




d machine learnig (cont.)

Kakbe codTyep nanonzsate 3a Al/MawmHHO 0byuerdne?

Tensorflow (39,5%
Keras (26,3%)

PyTorch (31,6%)
CUDA cuDNN (21,1%)
Python scikit-learn (31,6%)
Matlab (39,5%;
NEST Simulator (2,6%)
H20 (2.6%)
He nanonzsam. (15,6%)

OCHOBHM U3MOA3BaHU NporpamHu eamum 3a MW u mawmnHHo obyyeHune: Python, Matlab, C/C++




and recommendations

The significant part of the participants have tasks that will benefit from the use of
HP%/HIIDDA/AI, ut for about 25% there is a visible need for better familiarization with these
technologies.

The majority of users have significant experience, so training for advanced users and
developers can be emphasized.

Some of the participants started using HPC/HPDA/AI very recently, which necessitated the
training at the entry level.

A significant part of users are interested in long-term - over 5 years - data storage. This should
be reflected as resources allocated and protocols maintained and the relevant subject matter
included as training material.

When working with Al, the focus should be on using CPUs and GPUs, but it seems appropriate
to provide training for using FPGAs (Field-Programmable Gate Arrays) as well.

Consideration should be given to using higher-level languages such as Python, R, Matlab for
high-performance computing and data processing




Online training for end users "HPC using Avitohol" 12 May 2021,
https://events.iict.bas.bg/event/13/

Online training for young researchers and doctoral students ,Introduction to sugercomputin with
practical demonstrations on Avitohol", 22 October 2021, https://events.iict.bas.bg/event/32/.

Online training seminar in two parts “Computing using quantum annealers”, 26 October (Part 1) and
28 October (Part 2) 2021, https://events.iict.bas.bg/event/28/

Online training “Open data: services and repositories®, 26 November 2021,
https://events.ni4os.eu/event/59/

PRACE autumn school 2021 (online): Fundamentals of biomolecular simulations and virtual drug
development", 20-24 September 2021, https://events.prace-ri.eu/event/1222/

Introductory PRACE course: “HPC FUNDAMENTALS FOR END-USERS", 1-4 February 2022,
https://sofiatech.bg/news/introductionary-prace-course-hpc-fundamentals-for-end-users/

Online training: Python Universe for HPC with examples, 27 May 2022, http://eurocc-
bulgaria.bg/2022/04/python-universe-for-hpc-with-examples/

Online training: Presenting the new software for Data processing at IICT, 13 July 2022,
https://events.iict.bas.bg/event/46/



https://sofiatech.bg/news/introductionary-prace-course-hpc-fundamentals-for-end-users/
http://eurocc-bulgaria.bg/2022/04/python-universe-for-hpc-with-examples/
https://events.iict.bas.bg/event/46/
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