puAa-cucTremMbl NepCcoHaNbHbIX
KOMMNbIOTEPOB KaK UCTOUHUK

BblUMC/IUTE/IbHOU MOLLHOCTHN ANNA
pPpell€HUA HaY4HbIX 3aia4

MocbinkuH M. A.

BbluMCnUTENBHBIA LIEHTP UM.
A.A. JopoaHuubiHa ®ULL NY PAH



[lhaH Apoknapa

PacnpeaeneHHble CUCTEMD

PUA-CUCTEMDI MEePCOHAJIbHbIX KOMMNbIOTEPOB

KombunHMpoBaHHbIe pacnpeaesieHHble
MHPPACTPYKTYPbI

— B HayKe

— B 06pa3oBaHUmn



PacnpepeneHHble cUCTEMDI

Part of the Software applications glossary:

PacnpeaeneHHble BbIYUCIEHUA — 3TO MOAE/Nb BbIYUCIEHUI, B KOTOPOM
nporpaMmmHblie KOMNOHEHTbI pacnpeaeneHbl N0 Pa3/INYHbIM
KOMNbIOTEpPaM C LieN1bio NoBbleHUA 3PPEeKTUBHOCTU U
NPOU3BOAUTENIbHOCTMW.

PacnpegeneHHble MHOPACTPYKTYPbI:
» CepBUCHbIE TPUA-CUCTEMDI

» [puna-cucTembl U3 NepcoHaNbHbIX KOMMbIOTEPOB
» 06nayHble UHPPACTPYKTYPbI



Y10 TaKoe rpua-cncrembl NnepCoOHaNbHbIX

KOMMNblOTEPOB?
J Ucnonb3ytoTcs cBob6oaHbIE

MOLLLHOCTN KOMMblOoTepa
J MobanbHocTb (Y3/1bl MOTYT ObITb

B CAMbIX pa3HbIX
YyacTAx ceeTa)
J1obpoBonbHOCTb
npeaocTaBaeHUA
pecypcos
(dCnaban
CBA3aHHOCTb Y3/10B
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Data info

From: 10 hr 7 53' RA 40 deg 30 45" Dec
Recorded on: Wed Feb 04 05:36:33 2009
Recorded dt: Arecibo 14GHz Array, Bean 6, Pol O
Base frequency: 1420722656 GHz ’

SETlehome  Version | 7

Searching for Cassios FRE—
Doppler  orift rate —79588 HZ/sec  Resolution 0596 Hz
New Gaussion: power 105, fit 1078, score —12462

§ e T e o
' Name: Leonid

Team:
Totd credit: 35895.05

Querdl 12232% done CPU time: 26 min 3752 sec

dhome

for Env*ﬂ Intelligence




Papguoteneckon Apecnbo

] 5

AaHHble

L HE S




Help Fight Childhood Cancer
Project

» TMOUCK NeKkapcTB ANsA IeYeHua HelpobaacTombl —
OAHOro 13 Hanbonee pacnpPoCcTpaHeHHbIX BUAOB paKa y
neTen.

» C nomoubto nporpammbl AUTODOCK nposepseTcs
MHOTO BO3MOXHbIX IEKAPCTB-KaHAMNAATOB, KOTOPbIE
CNOCcobHbI AeaKTMBMPOBATb BENKK, OTBETCTBEHHbIE 33
pPOCT HeMpobaacTombl.

» B 2014 roay B pe3ynbrate NpoBeaeHHOro
3KCNepPMMEHTA yAan0Cb HAaNTK 7 coeanHeHun. na
aToro notpeboBanocb nepebpatb bonee Tpex
MWUINNOHOB Monekyn. [poseaeHne Takoro
3KCNEepPUMEHTa Ha 0A4HOM KoMNbtoTepe noTpebosano

6b1 55,000 net (!).




Einstein@Home

International Year of Astronomy 2009

BOINC Information S ca e s SacaeS ° Search Information
User: Oliver Bock K g 8 & v TR > Ascension: 261.56 deg
Team: Albert-Einstein-Institut Hannover A St .' = Ly V. . £ T Declination: -35.58 deg
Project Credit: 4977268.60 X . - i DM: 320.00 pc/cm3
Project RAC: 15705.58 Y = " 4 Orb. Radius: 0.384 Is
WU Completed: 51.20 % be Ll Orb. Period: 6174 s

WU CPU Time: 00:02:50 Orb. Phase: 0.13 rad




Collatz’ Conjecture

* [lpoBepAaeT rmnoTe3y Konnartua

'mnotesa Konnatua (1937 roa). Ana ob6bAacHEHUA CYTU TMNOTE3bl PACCMOTPUM
cneaytoLyto nocneaoBaTeNbHOCTb YNCE/, HAa3blBAaEMYIO 3CKOWM

[0BaTeNbHOCTbIO. bepém ntoboe HaTypanbHoOe Yncao n. Ecam oHo YéTHOE, TO
AENNM ero Ha 2, a e/ HeYETHOE, TO YMHOXKaem Ha 3 n npubasnsem 1 (nonyyaem
3n + 1). Hag nony4YeHHbIM YUCIOM BbIMONHAEM TE }Ke CaMble AENCTBUA, U TaK
fanee. lMnoTtesa 3akN0YaeTcs B TOM, YTO KaKoe Bbl HaYaibHOE YMC0 N Mbl HU
B3AJI1, PQHO WM MO34HO Mbl NOJIYYUM eaANHNLY.

* CpeaHaa peanbHaa nponssogmntenbHoctb 7 PFlops
(no aaHHbIM https://boincstats.com), nonyyaemas B
pexunme 24x7

e Jlyywmnm cynepkomnbtotep B Poccmm (JlomoHocoB 2)
< 3 PFlops



BOINC (Berkeley Open Infrastructure for
Network Computing)

e Camas nonynspHaa nnatdopma ansa 406pOBObHbIX
BblYNC/IEHUMN

* Moppeprxknsaetca scemun snagamm OS n Android

* CpegHAaa cymmapHaa peanbHasn
npoussoautTenbHocTb Bcex BOINC-npoeKToB
NPUMEPHO :

23.784 PetaFLOPS
Active: 295,108 volunteers,
7,834,545 computers.
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PrimeGrid

GPUGTrid

POEM@HOME

Seasonal Attribution Project

Donate@Home

OB ODO®E O3

13%

DistRTGen

MillyWay@Home

Moo! Wrapper

BEC Climate Change Experiment
Asteroids@home

H N O8O3

Collatz Conjecture
World Community Grid
DNETC@mHOME
Climateprediction.net

Simap

OO @ @B =

SETI@home
Einstein@Home
Rosetta@home
AQUAEHome

other



AnA KaKux 3apad
npeaHasHayeHbl MCMNK?

Bonblwon o6bem BblYMCAEHUIN (HECKOIbKO
AHen pacyetos Ha K n 6onee)

Cnabo-cBf3aHHble 3a4a4m (3apava
pacnagaeTcs Ha HeE3aBUCMMbIe YacTu, He

Tpebylowme B3aMMOAENCTBUA B NpoLecce
pacyeTos )



NoctounHctBa U HepocTtaTKu INCMNK

[ ocTonHcTBa

(JdHn3Kkaa ctoumocTtb
pecypca

(J/lerkocTb yCTaHOBKM
1 NoaaepKKu
dWcnonb3oBaHue
MMEIOLLIMXCS pecypcos
(d3KonornyHocTb

HepoctaTKu

JOTHOCUTENBHO
Y3KUIN CNEKTP
NPUMeEHeHUsA
JdocTtaTouHO
CNOXHaA TEXHO/I0TUA
Pa3paboTKU N OTIaAKM



Ycrpouncteo BOINC

Cxema npoekTta Ha ocHoBe BOINC:

CaulTt npoekta  Llenb uccnenoBaHus
AHCTPYKUNA NO NOOKNKOYEHUKD

CTtaTucTuKa
dopym
CepBepHoe
/ pnop BOINC-KknueHT K 1
/ MpuknagHoe MO
BOINC-KnueHT
work_generator 1K 2
Cnyx6bl validator é”/’ [MpuknagHoe 10O
assimilator e
BOINC -

\S =/

+ CUCTEMA KPeanUTOoB 3a BblYNUCNEHNA + N36bITOYHOCTb




BOINC

Your PC L getinstructions Projects Servers

2. download applications and input files

3. compute

4. upload output files

5. report results




Cepsep BOINC

Internet -

Result - Upload
CURL L

~-—Download

PHP
Project
adminis-
trative
tools




KnueHt BOINC

Core client

Screen saver (Your PC) o




BOINC Native APl (komaHnaa BOINC)

VWWURGENENator:
= WOrk URItgeneraton,; SURmission
—InputandeupuEeanaling
BOINC API BOINC APl BOINC API £ P J

Velljelzife) £

= \V/alld ALOITAMEWRIKS(SIMpPIE; IOW=IEVET)
ASSINII Ao

Ir

dNdIEFTURACHONNINKEM WIthialSPECIal program

Grid System

initialisation:
InpUkancieutpuilieldentiication
/@ Wrappers
Jn,,,momrmg
PIOJIESS; CrEItrePorting
CriticallSections
BOINC API BOINC API

Atemic e update

Time fzifc jll
Client Application Client Application Gra

IS, ICONS).

Orrwrr\r) 0I2gnostCS; E1CT)



BOINC Wrapper

Without the Wrapper With the Wrapper

- Executes the legacy

application(s) in a
specific order
7/
/

Wrapper
Legacy Application




VBoxWrapper (BOINC team)

Pa3pabotunkmn paboTatoT B NpUBbIYHOM cpeae
[lpunoxXeHne coCToOUT n3

— cXaToro obpasa VM (morkeT bbiTb 0aNH
N1 HECKONbKUX NPUJIOXKEHUMN)

— BbINOJIHAEMbIN AN NPUNOKEHUA
— BOINC “Vbox wrapper”

[106poBO/IbLbI AONKHbI YCTAHOBUTD
VirtualBox



VBoxWrapper

BOINC Vbox VM instance

client wrapper
\ /

obuwas nanka:
BbIMOSHAEMbIW doan
BXOHble-BbIXOaOHble dhannbl



BOINC+Docker

* Docker — npunoxeHue ana aBTomaTusaunm
NAaKETUPOBAHUA NPUIOKEHNIN B
M30/IMPOBAHHbIE KOHTENHEPDI

* Ectb Docker-Hub, B KoTopom pacrnonoxeHo

6onbLuoe Yncno
rOTOBbIX KOHTEMHEPOB
ANA Pa3INYHbIX
NPUNOKEHUN

Docker-xocT




BOINC+Docker

* boinc-server-docker — npunnoxxkenue,
pa3paboTtaHHoe Marius Millea, no3Bonsiouiee
C HeboNbLWMMM YCUANAMM 3aNYCTUTb boinc-
server n co3aaBaTb 3a4aHNA ANA HEro

* paKTUYEeCKM NoNb3oBaTeNtO TpebyeTca
HanucaTb KomaHAay ana docker-a, KoTopbin
npu HeobXoAMMOCTU CaM CKavaeT U3
nyb6anyHoro peno3mntopua HyxHoe 10 (oHo
Tam AO0/KHO ObITb)



3G-BRIDGE

r Sl

Cloud



Cpepa WS-PGRADE (SZTAKI)

Graphical User Interface: WS-PGRADE I
Workflow I gUSE File
storage storage

gUSE

information

Workflow
Engine

Meta—brokerI Logging I
Local resources, service grid VOs,
Desktop Grid resources, Web services, Databases

system Application
repository

Submitters




CluBORun

CIuBORun (Cluster for BOINC Run) — coBmecTHagd
pa3pabotka NOCTY CO PAH n UTMTMN PAH (c 2013
roga).

TpeboBaHus.
3anyckaTtb BOINC-pac4eThbl Ha y3nax knacrepa;

* Aesfiatb TOJIbKO TO, HA YTO €CTb lNnpaBa 0b6bIYHOrO
NOoJib30BaTeNId KriacTtepa,

MCMNONb30BaThb TONbKO CBOOOAHbBIE Pecypchl Knactepa.

CluBORunNn 3agymbiBarnca kak aHanor BOINC-knneHTa,
TONbKO AN 3a4eNCTBOBaHMS NpoCTamBatoLnX pecypcoB
KnacTtepos, a He [1K.



CluBORun

Cuctema CluBORuUN Ha AaHHbIA MOMEHT
yCchneLwHo paboTaeT co crneayrLwmmMmm cncteMmamm
oyepenen:

* Cleo (paspabotka HABLI MI'Y)
* CYI13 (paspabotka MCL] PAH)
« SLURM (mexayHapogHas paspaboTka)



m O4yepeb

CeoboaHo

® 33aa4ym CluBORun

m [lpyrye 3a34u

AaTta v Bpems

3arpy3Ka knactepa Blackford WACTY CO PAH ¢ 12.04.2013 no 14.05.2013
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EGISCQ

Desktop Grids For International Scientific Collaboration

Main objective: Expand European DCls into ICPC
countries by supporting the creation of new Desktop
grids for e-Science in those countries and in Europe and
by connecting them using the EDGeS bridge technology.
Support applications on this expanded infrastructure,
disseminate, promote and provide training about this
expanded infrastructure and its usage.



IDGF — mexxgyHapoaHaa peaepaumna NCIrK

IoNn.org

//desktopgridfederat

http

Documentation

International Desktop Grid Federation

‘ il I e
B, s o
Latest news (Start)

IDGF Booth Search
and Tutorial

put Crowd
computing on the map at EGI CF in Helsinki

The IDGF booth proved to be a tremendous success at EGI CF
2014. Each day of the event, we counted many visitors with
heavy interest in the CloudCase. Many a picture has been
taken of this Cloud-in-a-briefcase and quite a lot of in-depth
questions had to be answered. The poster with Alexandre
Bonvin made people stop and wonder. The IDGF Road Map
samples were intesively studied and many...

Read More »

)| RSS (Opens New Window)

Showing 1 - 1 of 85 results
ltems perPage 1 page (1 v of85
|4 First | 4 Previous | Nextp | Last pf

Organisation

Activities Events

Technology

International Desktop Grid Federation Start

i brings together every one interested in the (‘ International
world in Desktop Grid computing and P rederation
related technologies.

Desktop \GHGE
for eScient@

General IDGF Crowd Computing flyer
vt

Read the latest version of the
"Desktop Grids for eScience Road
map"

« Apply for membership
Meet us at the next events

= Become a member |

Join today our

« 257 Individual members ‘ ‘
« 49 Organisational members

Proud participant of 4>l
| ivterrutional Gesiaap God Federation |

sepported by (06 b oo TR RO


http://desktopgridfederation.org/

Poccumnckoe otaenenue IDGF

Caiit Poccuiickoro oraeieHust

MeKAyHapoaHOM ¢eaepauuu
rPUA-CHCTEM M3 MEePCOHAIbHBIX

//desktopgrid.ru

http

KOMIILIOTEPOB

Maexan Wndbopmaipsa Poccuickne npoexTs Ccuinkun DPopym

KOHd:)epEHLl,MSI GRID’2014 B lyGHe

#0 08.04.2014
:u—

g
A

6-7 MexgyHapogHas koHdepeHuns «Pacnpegenertble Bol4HCNEHUS U TPHA-TEXHONOTHM
B Hayke i oOpasosannuy npoigeT B flaGopaTopui MHGOPMAaLMOHHBIX TexHonorui (IAT)

Grigrao\®

O6begUHEHHOTO HHCTUTYTA SaepHbIX Hecnegosanui (OMSAN) 30 uions — S wiona 2014
roga B Qdybxe.

OcHoBHras uent Konbeperunit — o08CyxaeHNe TEKYLENe COCTORHNA rPHA-BbIYHCTEHNI,

ofnaynbiX TEXHONOTWI, TexHenorui cGpaboTku Gonblwmx 06LEMOB gaHHbIX B Pocciuu i
B0 BCeM Mitpe. KoHdepeHUHs NPpegocTaBNAeT YHHKANbHYI BOSMOXHOCTb ANA
00CygeHHA HOBbIX PE3YNLTATOBE W PA3BHTHS HAYYHOIT KOONEPALMM.

Usemame

Password

Remember Me

| LogIn |

CBEXMWE 3ANUCH

= Kongpepenyus GRID'2014 e

AOybre

= Cmames o HCK®-2013
= XKypuan

aCyneproMneromepeis
onybnukoean cmamero o
roHpeperyuu BOINC:FAST

= Cwacmynarowus 2014

Hoesi MNodom!

= VyebHeie mamepuans: dns

cmydexsmoe MIY.


http://desktopgrid.ru/

Poccunckme BOINC-npoeKTbl

Ha3BaHue m OpraHusartop [aTa 3anycka

Gerasim@home  TectnposaHue metogos BOINC.ru, 15.08.2010
NOCTPOEHUA |'O|'O'33|'|a,D.Hbll7| roc.
NOFUYECKUX YRl EE e
YNPaBASAIOLNX CUCTEM,
KOMbBUHATOpUKa
OPTIMA@home  PeweHue 3aaad MMM PAH, 12.04.2011
rno6anbHoM BLl ®1LI 1Y PAH
onNTUMM3aLUN
SAT@home PeLeH/e 3ana4n NOCTY CO PAH, 29.09.2011
byneson BbII.'EIlOJ'IHVIMOCTI/I AN
y BL, ®UY LY PAH
NetMax@home AnHamunyecKasn N1 PAH 13.11.2014
MapLLPYyTU3aLMA CETEN
AndersonAttack  KpuntoaHanus NOCTY CO PAH, 6.11.2016
@home NMrm PAH
XANSONS for MaTtepuanosegeHne  KypuyatoBckun 20.11.2016

COD WHCTUTYT



Poccumnckue BOINC-npoeKTbl

Ha3BaHue “ OpraHusaTtop [aTa 3anycka

Acoustics@home [Mo u3BecTHOM NOCTY CO PAH, 01.04.2017
ckopocTu 38yKa B cnoe VMM PAH,

Boapl y nosepxHoct  BL PUY UY PAH

byayt
BOCCTAaHAB/IMBAIOTCA
3HAa4YEeHUA CKOPOCTEN
3BYKA OCTa/IbHbIX
YyeTbIpex C/I0€B BOAbI,
a TaKXKe paccTofHme
OT UCTOYHMKA CUTHANA
[0 ero npuemMHMKa.

USPEX@home 3agaumn CkonTex, 04.04.2017

MaTepuanoBeaeHuUs WM PAH,
BL| UL MY PAH



SAT@home: Cambi¥ ycneLwHbIN
npoekKT I'CIK B Poccun

[MpoeKT SAT@home — nccnenoBaTenbCKUM NPOEKT,
HaUE/IeHHbIN Ha peLlleHne C/I0XKHbIX Hay4YHbIX 3a4au,
CBOAALWMXCA K 3a4a4e obpalleHna byneBbix PyHKLUN

http://sat.isa.ru/pdsat/

CpegHAaa npoussoautenbHoctb — 7.393 TeraFLOPS

NACTY PAH, UMM PAH


http://sat.isa.ru/pdsat/

We unite you to solve
large scale SAT problems

SAT@home is a research project that uses Internet-connected computers to solve hard and
practically important problems (discrete functions inversion problems, discrete optimization,
bicinformatics, etc) that can be effectively reduced to Boolean satisfiability problem. Currently
in the project problems of inversion of some cryptographic functions used in stream ciphers are
being solved. All cryptographic algorithms under investigation are publicly available.
Corresponding tasks are randomly generated and do not contain any confidential information. In
the nearest future we are going to launch an experiment for solving Quadratic Assignment
problem within the project. Project was implemented using DC-API library.

User of the day
& uzi

Ich komme aus der Mitte Deutschlands, dem
wunderschonen Erfurt und betreibe die
Partnerbérse

SAT@home founded by News

+ Institue for System Dynamics and Control Theory of Siberian Branch of Russian Academy
of Science, lzboratory of Discrete Analysis and Applied Logic

« Institute for Systems Analysis of Russian Academy of Sciences, department of Distributed
Computing - a founding member of the International Desktop Grid Federation

SAT@home in Euro Crunch 2012. Post in Science Springs
June 8, 2012, 17:25 UTC

¢ 2012.06.14 - 2012.06.19: EURO Crunch 2012. Stage 2.
SAT@home

+ Post about several projects (including SAT@home) in

Science Springs

About

+ Project personnel
+ Science

« FAQ
Publications

+ Found solutions

Join SAT@home

New version of application. New experiment
June 4, 2012, 14:12 UTC

+ Experiment aimed at solving A5/1 crytanalysis problems
successfully ended May 5, 2012 (it took & months).

« New experiment has started. The goal is to find pairs of

orthogonal diagonal latin squares of order 9 and 10.

Version 1.19 was released.

« Read our rules and policies

Download, install and launch BOINC client software
When prompted, enter URL:

http:/ fsat.isa.ru/pdsat/

+ If you have any problems, get help here

.
-

GFLOR/ s +

Information for participants

Your account - view stats, modify preferences
Teams - create or join a team

Certificate

Applications

Server status

Project performance

Community

. Jun & Jun 9 Jun 11 Jun 14 Jun 17 Jun 20 Jun 22 Jun 25 Jun 28 Jul 1 Judl 4
Profiles 6140 1:30 20:05 14:45 10:01 4159 23:40 18:50 13:45 905 L= HS

+ User search
Message boards
Statistics

+ Languages

Last 4 weeks performance

New solution

Proud participant of 4>IDGF

« In current experiment new solution of SAT problem was
International Deskto tior Supported by EDGI & DEGISCO found by: eLPeCKo, koll from Czech National Team
+ On March 28, 2012 we presented a report about
d‘,. Inc SATr:@Hlorn_e at the cgbr_lfe;ence Earallel Computational
_}_‘ Technologies, Novosibirsk, Section C

_

WERED BY |




SAT@home

[MpeaHa3Ha4YeH anga peleHns BblMUCIUTENBHO CIOXHbIX
3agad, apPeKTUBHO cBOAUMBIX K SAT-3agavam.

2009 r. — npeabicTOopUs, pelleHne 3 3agad
KpuntoaHanuaa reHepartopa A5/1 B BNB-Grid

29.09.2011 — 3anyck npoekTa.

c 21.12.2011 no 6.05.2012 — peweHune 10 3agau
KpuntoaHanunsa reHepaTtopa A5/1.

c 3.09.2012 — nouck nap anaroHanbHbIX OPTOroOHasbHbIX
naTtuHckux kBagpatos nopsaaka 10 (HangeHo 77 HOBbIX

nap).



Mouck nap OAJIK nopapka 10 8 SAT@home

HangeHo 77 HOBbIX NMap OpTOroHanbHbIX AMaroHasrbHbIX
naTtuHcknx kBagparta nopsaaka 10. [1o aToro Obinm N3BECTHBI
TOSIbKO 3 Takmx napbl, onyornmkoBaHHble B cTaTbe 1992

roga.

[lepBas HangeHHaa napa OLJIK nopsaka 10.



2% Cepeuchl

C' [} boinc.isa.ru/dcsdg/

| | Cnucok nyBamkaum... ¢ Bookmarks

OPTIMA@HOME

About OPTIMA@HOME

OPTIMA@HOME is a research project that uses Internet-connected computers to
solve challenging large-scale optimization problems. The goal of optimization is to
find @ minimum (or maximum) for a given function. This topic is perfectly
explained in the Internet. See for example excellent explanation by Arnold
Mewumaier. Many practical problems are reduced to the global optimization
problems. At the moment this project runs an application that is aimed at solving
molecular conformation problem. This is a very challenging global optimization
problem consisting in finding the atomic cluster structure that has the minimal
possible potential energy. Such structures plays an important role in understanding
the nature of different materials, chemical reactions and other fields, The details
about the problem can be found here. You can participate by downloading and
running a free program on your computer,

OPTIMA@HOME is based at Institute for Systems Analysis of Russian Academy of
Sciences, department of Distributed Computing - a founding member of the
International Desktop Grid Federation.

* Project Status.
* The project is maintained by the Distributed Computing Department team. For
communication please use the mposypkin :: at :: gmail {dot} com address.

Join OPTIMA@HOME

» MpodYTHTE HAWKW NPIEWNE W NOAUTHKY

* This project uses BOINC, If you're already running BOINC, select Attach to
Project. If not, download BOINC,

« When prompted, enter
http://boinc.isa.ru/dcsdg/

« If you're running a command-line or pre-5.0 version of BOINC, create an
account first.

« If you have any problems, get help here.

Returning participants

s ‘Your account - view stats, modify preferences
s+ Teams - create or join a team
s Cartifirata

lNonb3zoBarens J[lHA

@ [DPC] hansk
I am a proud member of the Dutch Power Cows }:C

News

Second experimental data set is submitted
October 03, 2014, 20:00 MSD

We submitted a new series of workunits (12289 wu
searches are expected. The precision was set to 0.(

First experimental data set is submitted

October 03, 2014, 20:00 MSD

We submitted a series of workunits (4096 wus). Ea:
searches are expected. The precision was set to 0.C

Mew application is deployed!

October 03, 2014, 20:00 MSD

OPTIMA@home now hosts new application aimed at
is often used for modeling various properties of cry
of the differential equations describing motion of at
molecular-dynamic computations, you must know tl
atoms in the lattice. Modern potentials used in the :
determine what concrete material is modeled. For e
The project is aimed at fitting parameter values of |
of the lattice cell, the components of the elastic mo
simulation. To identify potential parameters we sol
properties obtained by using the potential from kno
approximations, from which further methods local =
select tuples with objective values less than the spe

MNew test set was launched!
July 08, 2014, 20:00 MSD



MoncK KOHPUrypaumm atTomos c
MWUHUMANbHOU SHEpPrmemn

B3aMMoAenCcTBuA
n_n | Y _
F(X)=> Dv k(') — x“)H)—> min
i=1 j=i+l
HX(i) - X(j)H - PaccTOAHWE MeXay aToMamu i 1 |;

V(r) - napHbiit noteHuman;

~ 1

2 :
vy € = e noTeHuuan JleHHapaa [AXKOoHca;

~

v € o = er=r) (p(l_r) —2 - noteHunan Mopse.



Pe3ynbTaTbl SKCNepumeHTa

Pelwanacb 3aga4a NOMCKa MUHMMYMa KaacTepa C
noteHumanom Mop3e (rho =14), 150 atomos.
3a 10 gHewn pacyeToB yAa/0Cb NOAYYUTD
MUHUMYM 3Ha4deHune -685.809, uTto
COOTBETCTBYET NyylUemy HaunJeHHOMY Ha
AAaHHbIK MOMEHT 3HAYEHMUIO C MOMOLLBIO
reomeTpmyeckn-ob60CcHOBaHHbIX METOA0B.
Yny4duweHbl pe3yabTaTbhl, NOJIY4EHHbIE PaHee C
NMOMOLLbIO METOA0B 0DOLLEro Ha3HaYeHuUA.



KaneHT

KOMMNOHeHTbI NMPUNOXKEHUA

CKpuMNT, OCYLLLECTB/IAIOLLNN
reHepaLumMio HOBbIX 3a4aHNN U
0bpaboTKy nonyyeHHbIX (periodic
task)

[Mporpamma, ocyLecTBAsOLWAA
NONY-N0KaIbHbIA MOUCK,
NHTErpmpoBaHHas ¢ boinc-
wrapper.




3apaum naeHTUdGUKauMmM napameTpos
Mmoaenu

X € R" —mapamerpsl Mojenu
W, (X), I =1,...,m —Habop XapakTepuc TUK

W, —HM3BECTHBIE JTAIOHHBIC XAPAKTEPUC THKHU

Mnermduid poBaTh mapamMeIpbl O3HA4YaeT

MHHUMHU3HUPO BaTh (DYHKIIHIO

FO) = D @00~ w >



MoTteHunan Tepcodpda

Koresnonnas sneprus E_;, CICTeMBI aTOMOB Z jr e
i ]
— - [IOTEHIIMAJIPHAY YHepPIMd B3aVMOIIeVICTBUY
V= fo(n)| fo(r) +b, f.(r) | I P evic
MEXITY IBYMs YaCTUIIaMU 1 V1 |,

1, r <Ry,
fc(rij) =13 (1+COS( (r o RIJ)/(SIJ o le ))) R < r" < Sij - CutOff-q)YHKHT/Iﬂ,
0, L > Sy,
Ysensl, oTBedaromniye 3a OTTaJIKMBaHMeE U IIPUTSDKEHVIE:
fr (rij) = Aj eXp(—/ﬂt”- rij)’ fA(rij) = _Bij eXp(_,Uij rij)l

MHorouacTVUHBIV TapaMeTp B3avMOJIeNICTBUA [, = ;(” A+ (s g"”) y e,

Gij = Z fe ()9 (65 ) exp(a; (r; — r)°), 9(6;) =1 +Ci _ G

(i) di d7+(h —cosdy)’




LleneBaa pyHKUUA AnA 3a4a4m
onNTUMM3aALUMN

[nAa perynapHon NOBTOPAOLWENCA peLleTKM aTOMOB NPOU3BECTU BblYUCAEHMNE pPALa
NapamMeTpoB C MNOMOLLbIO NoTeHUMana Tepcodpoda:

1 e

V 0Og,0¢; ’

Ecoh -KOFreanoHHaA aHeEPIrmnAa, KOHCTAHTbl YNPYroCctu Cij —

LleneBas ¢pyHKUMA 3anmcbiBaeTCA caeayowmm obpasom,

2 2 2
obs obs obs
F &,...5 =0 E..—E., ‘o, C,-C; +a, C,-C,
2 2 2
obs obs obs .
+o, C,-C5° +o, C,-C; +o, C,-C,° —min

rae S1reeGm - cBoboaHble NapameTpbl noTeHuuana Tepcodpda



Pe3ynbTaTbl SKCNepumeHTa

2.5

F(x)<10™

193 TouKH

1.5
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USPEX@home

OgHUM 13 cambiX 3PPEKTUBHBIX METOA0B KOMMNbIOTEPHOrO AN3aMNHa
MaTEPUaNoB ABNAETCA 3BONOLUMOHHbLIN anropnutm USPEX (Universal
Structure Predictor, Ha3BaHMe anropuTma 661710 BbIGPAHO Kak
CO3BYy4YHOE C pycckum cnosom YCIEX). JaHHbIA anropnuTMm MOXKET
ObITb NCMONB30BAH ANA NPeACKa3aHMA CTPYKTYPbl HAHOYACTUL,
NO/IMMEPOB, 2-MePHbIX KPUCTAINOB U BEL,EeCTB NPu CBEPXBbICOKMNX

AdaBNeHUNAX.
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Pa3paboTaH B nabopatopumn

ApTema OraHoBa http://www.uspex-team.org



USPEX@home

CoBMecCTHbIN NpoeKT ¢ rpynnoi Aptema OraHoBa
(Skoltech, Stony Brook)

HOME PROJECT FOR PARTICIPANTS COMMUNITY

USPEX@HOME

is a research project that uses Internet-connected computers to do research in the field
of computational materials design. You can participate by downloading and running a

free program on your computer.




USPEX@home

* Pe3ynbTaT cOBMECTHOU AeATENIbHOCTH
Ckontex, AMMWN PAH n BU ®UNL NY PAH

* Pa3paboTaHO HETPMBMANBHOE TEXHUYECKOE
pelieHne, OCHOBAaHHOE Ha TEXHOJ/IOTUMU
BUPTYa/IM3aLnn, NO3BOAAIOLLLEE 3aLUMLLLATD
nponpueTapHoe nNporpammHoe obecneyeHme
(VASP) ot B3noma npu paboTe Ha CTOPOHE
K/IMEHTA.



USPEX@home

Run

boinc-wrapper.exe
--l

Run
vm-producer.cmd

Create vim

Register vim

Yy

Attach main.vdi

Start vim

vy

Connect data.vdi

Check VM

Y Calculation Y

Exit

.

50/



Cnacubo 3a BHUMaHue!



BOINC-FAST B lNeTpo3asoackKe, 2017

BOINC-FAST 2017 xaeT y4acTHUKoB!
http://boincfast.ru

Tpyab!l 8 SCOPUS, Special issue of
Open Engeneering (WoS, SCOPUS)



http://boincfast.ru/

