al-efieeodénind 14o0ia0 & idiasaiiesiaaied. 2015. O. 16 99

OAE 519.6; 519.688 doi 10.26089/NumMet.v16r111
TOEDUOAR YIOEEETAAER NAIENOA AEAIDEOIIA ALGOWIKI
10 MMAEEUIUO TEAOOIDI Al YECAOEINIUO
NOIADENTUPOARIUO NENOAI
Aé.A. Aidaizei !
Ooviaaidivagiiay idiagaia anfieiioiecaiagodsiins an+ens aieé yoi ialasiaeiinou agéeos-
daoital Alaeaniaaiey Aod6eo6dn asaideoiia & idiasaii f i 4aiiifoyie adoe0aeo6dn éfi-
iipoadia. Aicileeiifioe ATadai&ii0s efiiipoadia adeeée, i anee 6ioy a0 ia faili éc yoaiia
idloanna daoaiey caaa+e Alasaniaaiey id 46440, of & yoodéoe Aailfiou 8aaion éfiiiipodda 46ado
aéeécéa é i6ep. 1fitaiay eady aaiital isiaéoa fiinoieos a ofi, + of Aaféfoaa naied asaiseodiia
i28aé 18 caalfiyo 10 at+eneeodsiins fefoal, AGUAROAdPUES fd é+af eée 46a6ued. Eilie figl-
aaie, 40aeuiia nienaied 1ageiii-idcaaeneind farénoa asa 1680ia i6aeil AAdca0U eegll 1aei
dag, 1ified +&al 1if iieedd 400U ifiaiedaoit efileuciaail ive ddasécaveeé aafifal agaioeoia
4 dacée+ind 161adaiiil-aiiadacins Aoaaad. & 14144 ddeeia & a01day, 1ageiii-caaeneiay
+afol aafital effiedaiaaiey, éioiday ilfiayuaia Tienaiep if 144ififiodé 181adaiiiié daace-
cavee asaideoiia A 6+40f éiieddoins idiasdaiiii-aiadaoi 06 éNitpoaditns ieaodidi
DAacoeiioaoch idiaeoa, &10idiio iiAayuaia aafiay noaouy, ya &ya0fy f0es0oay yiveesiidaey
AlgoWiki it fiaiéfoaal asaideoiia & iiTaaiiinoyi &6 daseca o&é a8y dacee=i0o éliupodd-
06 fiefiodl. Oidied yooaéoeail daaioaol fil fialéfiodaie asaid  eoita (a0adeyou, Tiennaaol,
alageécediaaol, eioadiddoediaaol) noaido oediél aifiodaal Aaalill 6eed +&d4c ianéleuél &ao,
+07 46440 4401 éaé 48y yecaoslifins AGIAdeniipoadins fief 04l alifipdal aéaiaciia idtec-
ATae0ABuiioe, 0aé & 48y anad 450486 &iiiupoadins ieaooidi 70 2048106 AT iTaeeuind
Eeép+8a04 fefaa:  iadasedsnind an+eneaiey, fiodoeooda asaideoiia, iiiedala aodeuitd nalénoaa
268188011, 1adasedsiila faiénoaa asaiseosiia, Aoiadeéi Up0o&da, élitipoadid 18aosidia, yooae-
oeai a10e0iia, 1afigoadedoaiinod, éieasui 1ol aaii0s, yiveesiidasy asaideoiia

a .

ganou iféiéaieé ad0e0aé06d, alicaaawed ialadiaeliiou éada efaélitd éciaiaieé a isiasaiiil 1aan-
id+-aieé: adéoidita éiiiupoadn, adéoidil-iadaseasniod, i anneaii-iadaeéaeuind, éfiiupoasa i 1atuaé
iaiyoup, ééanoadi ec iagei i Tataé raiyoup, &Niipodda i 6né ide0aeyie e iilaed 450aea. At+ense-
oaeuita fffavanoar ~adag yoi idigél, iT éasealé dag ana idiad aiiita 1aania+aied ideeil atéf, 1T fiooe,
iadaienfaaou caifar: i-adaaiia iéiedied iagei 06aataast afaaeaiey i1a0o nafénoa a agaioeoiad, ~of
T00azeaéifll € & ioiadaiiad.

0aQ, i1 140 ieeaéed Tnilaaieé iaadyouny, o Neodacey a 46ad Ui ecidieony & e6+géid. Ozed fdé-
+afi dafifiacdeaapony 1addnidaéoeaita aadeaiol addoeodeood, a éioidis 46460 éfiiielciaail €ddéed é/eée
Oyeedeld at+eneeodsnitd yasa, oneideodse daciial 0eia, ead é SIMD- é data- ow 148a4ai0ée. A 0aéié fie-

a
laiaél ieodaoey, ana sed, ia nofeu ddciaddeeia. Aa, 1iyagaied i1ato at+-eneeodenits nenoai aiclaa-

40 i&rasiaeiifol 1a0aniioda aeaioeoie+~anelal 4asasea. Tai aé1 faie aéaioeoid ive yoll, éaé idadeét,
Tnoapofy iaéciaiitie: 1aiypony eegl odaaiaaiey, 6101604 i fa0a éfiupoddi idaanyaeypo é nodoe-
0083 agaiseoiia e idiadail. Aey ilaaddaeée adéoidecacee iai adiaei 1adaeéaeeci 11 aaiiti a naiad
ai60daiied 6eéead idiadaiit. Aey aaéoidil-iadacedenitd i agei afifeiecaedil é yoiio iatasiael
iadleligié 6an6on 1adaceacecia ia 44odial 6oTaia veéee+ané 14l id1oeey aey eniléuciaaiey ianéieuéeo
iacaaeneind iaioaniiaia. Aey yooaeoeaiial enilelgiaaiey ianfneail-iadaeedenits éiiiupoadia i6aa-
140 Tiitailé cadiol yoi iiefié oaéial idaanoaaeaiey agaioe 0ia, i8¢ éi01d1l dléugia ~eneéi ao+enee-
04&0I00 O¢éTa 11aeT a0 aledl daaidaol iacaaeneii 4604 10 466  &a, faday Taiai aaiidie é ieieidio. E
0aé aey eaceaial iéiediey 1adaeeaenind ad+eneeodeuind ien  0al: ad0e0aéosda éfiiipoadia canoadeyao

L{ao+ii-enneaaiaaodeineeé ad-eneeodsénité 6aiod, Nnélan eeé AiNcaacnoadiiné 6ieaddneodo eia-
ie I. A. EfiiiiiTaa, Edieinéea aida, a. 1, iod. 4, 119234, Iif 84aa; cai. 4603é018a, +€.-818d. DA, e-mail:
voevodin@patrallel.ru
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iT-i1afi6 acaeyiool fa Raiénoaa Aotanoachued agaiseaiia, +01a0 faéoe yooaeoeaihé fiiita daaseca-
oee

A 0agie neovacee aey ian aaseill 442 6aéoa: Naie agaideoil ialy  pony iael, a &6 nalénoaa iecae
14 caaenyo 10 at+efeeo&eniis fenodi. Yol ciareo, +of Tiehad nalénoaa asaiveoiia aei dag, yoeie
fadadieyie iteell 40440 iMéliciaaouny iitaiesaoit 46y epand &Miilpo&ains i6a0o1di, ioUAaRoaohued
faé+an ege 46a0ued. Easeané dac, &1aaa 46480 Aicieadl caaad yo04e0eaiTé daasecacee agaiaeoia ia
ia&ioia &fiiipo&dd, 10840 a aMisin 1 iTo&iceastias aici Teeiifioyd faial asaideoia ileell 46440
iaéoe a yofi Tienaiee.

Eady aeoaiéeial aioeldiial aiaseca fnalénoa aeaioeociia & 6 &  dasecaceé eaaca a Tnitao id1aeoa
AlgoWiki, ia+aotal & [EAO 1AC. Thiaiay cada+a isiaéoa i 02460l 02874 Tiehaied 66iaaiaioasuins
faiénoa aeaiseoiia, 6101aia aano iéiia ilieiaied éaé &6 o4 18308+4i8741 1T0aiveasa, 0aé & Tiladiiifioaé
&0 d3asecasee ia dacee+il0 eeariad iadaseaenins ai+eneeoasninsd fnenoai

Tiefaied afac aeaideoiia a Algowiki iodieony e¢ 4206 +afioaé . A 1adaié +anoe Tientaapony Manoaai-
il a8a1de0in & &6 faiéfioaa. Aoiday +anou inayudia fiefaiep  1ia4iiinoaé eo i61adaiiiié daasecaoee
A 6+&0T1 E1ieda0I06 i61adaiii-aiiadaoils i8aosisl. Oael 4 adedied ia ad4 +afoe fadeail agy oial,
+0lal 1ageiii-idcaaeneind naienoaa agaiseoiia, ivaaaey bued eo iodiceae & éa+anoal ddasecaoee
ia 1adaeeaeuing at+eneeodeiis nenodias, atee at a044¢aia & Tienail 1043601 10 ifleeanoaa afisi-
fita, fiaycaiiad i iMiedaopueie yoaiaie idiadaiiesiaaiey as alaeoita ¢ efileiaiey 8a¢oeiioedopued
IEGEN

Oasu AlgoWiki  4a0i efi+a8i0aapuad Tienaied agaideoia, 610 1814 ifileedo 164ieol 441 iModioeas
ideidieodeuil & &liedaoiie iadasedsiité at-eneeodsure i 82001518. Ediia éeanfie+anéed naiénoa
aeaideolia, iaiveiad ineaaiaaodediié néfeeiinoe, a AlgoW ki dléeedi 400U 164aN0AAEAT & 6A&0E 1aald
alileie0asuins nasaaieé, inoaaeybues a maiaoiiinoe ie iop €ad0ei6 14 asaiveoid: 1adaesdsuiay
féteeiifon, iadaseasiiay Nod6E00dA, 480adieiedtaaiiiioln |, Toaiee &léasuiiioe 4aiiad, yooaeoeaiiiioe
& 1afip0aaedoaiinoe, enioieéaoeliiné i5ioesn &iiesaosits daasecacee e 1ilacd ad0aea.

A Algowiki i+aiu aazeill 440age. Eeanfie+anéed aaciatd asaise oid aiéaeil atou afléidia aase-
inie ia i6acoess itacoeeaseyie. A iagioidlo neo+ayo asy fie faiey ilaeoeeaceé Aifoaot-if 1aial
idaieligal efiidioasey il AnG&ETe fa aacianeé aadeaio asaid &0ia, iyfiypudal eadp 44l itaeoeeases
& 1e6+adi0e yooaeo. Eilaaa aed ecidiaiey acaideoia cia+eod  &lil & 084a0po M&fvaiiial iaiinony-
oaguilal Tiefiaiey. Oaé, & AlgoWiki 4ol Tiehaied aaciataio  1+&+i1a1 a4UAMoadiiTal aadeaioa daceiaediey
Ofeaoeial agy ieioiié fieiidode+ié ilaeeodsiil Tivdaded ifié 1a08e00. 1aiaél ia i6acoess ia 18-

144 Aaeeil iTac0eBa0ee asaideola: 4&T+i0é aadeaid, aadeaio aey isloité eiiiedenii-fiiayeediiie
12082060 (6aé 01+4+i0é, 0aé & a&i+i0é), aadeaiol acaideoia a &y 6acdasediins 1a08eo, aaseil ANtada-
ediey Toiineodéui efinenciaaiey dacelaediey Oledcsiaia e  040a0e1ii00 1401430 & 0.4.

Oi+il 026 s adaseill & 430ase, éanapledny TNTaaiiinode ddacec avee agaldeoiia ia é1iesaoito
120266460100 a0+eNeeoacuins 6aosisiad: iialyaasits id 168nfidad, SMP, 86204330, daciial oiaa
61ie16e0a6y0, f efitéliciaaied 446015ié Tadaaioee. Al il 40 fieo+ayd ioaeil fibheaouny &ud ia 6ai-
aaiu ieeed, Tiefdaay Tntaaiiinoe daasecacee asaiveoia id 16  TNOT 48y ONETdR0AEY, a a0AA&YY 104480
aazeild +anoila neo+ae, iaideiad GPU & Xeon Phi. Tiédcitie ya  &ypofy & 4aiita at+eneeodedits
yeniaseiaiora ia iidleeed i€a0018iad, dacee+apuedny, iaid &i&o, dacilie Tatdiaie éye-iaiyoe, aa-
0agyie daasecacee adéoidiie 1adaaloee eee ¢aocdioiinoup &1  iioiecaoeliiie naoe. 1de yoii, idealay
aaiina 1 asaidie aniieiaiey, yooaeoeaiinoe & iafgoaaedoai Tfoe, 10 18 ofeliel aaal 14&i0id04 16eai-
0830 Aiciteeiial éa+aM0aa dasecasee asaideoia ia &lieddoi T &fiiipo&dd, i & 618ied6ai aaco aey
fdaaieodsuilal aiaseca dacee+iad &liupoasind 1¢aooidi i a 2641620120, 1948102884100 & AlgoWiki

Dacosuoaoti idiaéoa AlgoWiki yaeyaony 108s00ay yioeestia &y il faiéfiodal asaiseoiia & -
aaiiinoyi e6 daasecacee ia dacee+i0o EMilipoadad. A ddaeec  avee nSaco aléa fadsaia 1dedioasey ia
efileticiaaied wiki-oadiieiaee fi aiciteeiifioip él6edeoeai  1é 6aalol iaa yioeeslidaeaé anaal ai-ense-
0&&UINAT filauanioaa. ia iasan yoaié ioiaéoa fiilaita aiei aied 6a4eyEifil 108241084 eiAiil 108680680
TieRaiey aeaideoiia. A ianolytda asaiy yioeeeridaey aéoea i danegedyaony ca fi+ao fiefaieé asaiveo-
113, iNOAAEAITn0 aidgieie yéfiiadoaie, a dadeed fiicaadonyi  Malycl+iay addfiey, £1018ay caodi & fioaido
Tniaie.

I5io08i yioeeeTiaaee ainooiai it aadano http://Algowiki -Project.org.

2. Is4annoldey e fideeitd enfeaaiaaiey ATiging yooaéoeaiinoe e itaaddeeée iadaseasec-
ia it andio fiaéosos isiasaiiital 1adnid+aiey noiddeniupo adia naanaly yaeypony 6aiodasuitie ia
aras 1eaiaid foiaseliupoasiad 6i66iad. Yoio sed €364 aiiol fia Tafosedadony & 4 daiead &6aaiad
i42e8061a814I00 16148014, 616106e80puUed E&p+&a04 i61a84I0 & fiinoaaeypued idiaiic dacaeoey idi-
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faanid-aiey noiadéniupoddiié fodanee ia aéeaea égéa aanyoeeaoey: International Exascale
Software Project, Big Data and Extreme Computing, European Exascale Software Initiative | € 11 [1 3].
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A ecaanoiié aaaioa [6]. xanol aaoidsl 1adaie+-eaapony &liedd oiié 184aiaoité 1aeanolp: iaiseids, aey
70888801006 aeaideoila éeidéilé asadasi iieeil 10ia0eol o aaiod [7, 8] e, éhia+ii aea, éeanne+anéop
éieaos [9].

A &aii i514é0a @ep-+4adi inaion a Tisaadediee é eneict aaiée [alénoa acaiseoiia yaeyaony
Miyoea a8a0a aeaideoia (A ee0ddandda adad aediseoia eiida  a faclaapo eididiaceliiti a6a61 eee
A6a061 cadenelinoaé), aadaaiilal € adoasuit enneaaiaaii ai & 0aatoad [10 12].

Daaéecodiay a daiéad aaiital idiaéoa 10éd00ay yioeesniaae y faiénoa aeaideoiia Algowiki ia
21440 10yi06 aiasiaia. Nouanoaoao aya idiaéota il esanfiede éaoée, Tienaieép naténoa e iaienaiep
daacécaceé aeaiseoiia [13 16, ii ie 1aei eg iéd ia Tieftaaa 0 afiaod iaiadiaéins falénoa agaiseoiia é
€0 daacecaceé ey dacee+ins 6aeaald addeoagods it aaeilé ca daida Tivdaaeaiiié ndaia.

3. Tiefaied fafénoa & nod6eosdl asaiseoiia. TAitaiay caaa+a, éioiaop ideeil da@eol aey
filcaaiey yioeééeiiaaee naiénoa aeaideoiia, yoi oidiaceca oey idivanna foiadaasediey aeaideoiia ia
20020480000 1ada6eaélind at+enfeeodslnind nenodi. lifaed & nnedalaacdee caieiageni Toadeuitie nof-
diiaie aaiiié caaa+e, Taiaél a daiéad Algowiki ana naiénoaa & Gadaéoddsenoeée, éioisna 1iddadeypo
iloadioeae agaidecia e aeeypo ia éa+anoal 4al ddagecacee, 41 éaeil 400U Aladail atdaeil. Ennedaiaa-
@4 naténoa aeaiseoiia & isiadail adieiyaony ia Titad i Yoy adada agaiseoia, +0o1 3adaioedoao
Aeaaita 1efloo Tiddaaeaiey sanosna iadaceasecia.

Aidlvanna Tiefaiey agaioeoia ideeil idlaiacecediaaol ode 1 Aitaiis yoaia isioanna ofadaseaiey:
enfedaraaied naiénoa aeaideoiia, efnfiedaiaaied nalténoa 18 1adaii e ffifioaaeaied aéaaiitdo falénoa
i TATaaiiinoyie ad6e0aéoddn éiiilipoddia. xadac ana ode yoa ia aléseil atol idiaiaeecediaaill aaa
ideioeieaduil aaeeilio NATéNnoaa, Ti6dadeyplied éa+anoal 6da  éécaceée agaideoia: 6anN6on 1adaceaéecia e
y00ae0eaiiiol 6aaiol i aaiitie. Afiléieodédiay félaeiiiol caéep+adony a ofl, +0f yoé aaa faiénoaa
aleaei( 4000 ATaganiaait éaé it anai odai yoaiai, 0aé & ideead i 1aié ia easedll yoaia. Aéy easedial
yoaia iozeil atadeéol eiaadeaiol a Tienaiee agaideoita, &io 1804 ia 1aiypony i6e 1adadiaad i 1eao-
01810 ia 18a0061di6 & &101804 éaé dac e foaido Tiilalé aey oisi uaiey i8i6anna isiasaiiesiaaiey
iadaeedeuins enitupoddia. Aladéea é Tiefiaa a Algowiki falé oAl aéaideoia, yod 8adioo ia idaeii 46ado
adieiyol aifau ise 146a81aa i 1ailal élliupoada ia a86aié.

E édaéia aaseiné anoin yol iéiloa Tiefaiey istoanna 101ad azediey, Nivdaaeypuay éliodien
faa yooaéoeaiinoup eaé ide dacdadioéd iials iadaceasniis i 81484l 0aé é idé &0 Tadaiina fi 1aité
éMliupoadiié 1aoo1did ia 406a0p. Eilié fétaaie, ana iveid gieaedil aae=eita ntaaiiinoe, aeey-
buéa ia yooaéoeaiifiou adineiaiey dacoeuoeddpued isiasdaii , aléaeil faéoe 10daseaied a fienaiee
naiénoa e NOOOEOHON aéaioeoiia

Ia TAiTa& 114T4ind AiMadasedieé aléa dacdaaioaia nodoeooda fienaiey agaiseoita, éioiday e eada-
ga a 1iifao yiogéeiidage Algowiki. Agy 104360106 dacadeia a yioeééniaaee idaacadapony yeaiaiod
fidaiaadoecacee & daéhaiaacee it 6 oidiediaaiep, ~oiaa 1 efaiey 0aciid agaioeoiia ileeil 401
a0 643671 Ndaaieaaou 1dsead flaié. Ay idaaeéniié eioasiddoa oeée 184an0aacaiitd 4aiiio ad+enceoaséu-
00 yéniaseiaiota (adaiy, iafig0adeddaiiinol, idiecaiaeod elitiol é 0.1.) diéseia 400U oi+ii Tiéfaia
162001813, ia éloidié yoe aaiita atee iieo+aia

[eeed & dacadead 4 é 5 Tiefinaapony 42 +afioe, flfioaaeypued e fiaied dasealal a8aideoia a 0aiead
id1aéoa Algowiki.

4. Yioeeéiiaaey Algowiki: xafou |. Najéfioda & fodoeosda aé aioeoita Naiéfioaa aesi-
deoiia igéaeé ia cadenyo 10 at+eneeoasnins nenoai, & i yoié of  +éé ¢adiey aaiiay +anou Algowiki €idao
Aaconeiaiop naifolyoasiiop 6aiiRou liefiaied asaiseoc a adéadony Taef dacg, 1inead +aal iinaiésao-
ii éfifeticédony aey aail ddaeecaocee a dacee+ilo 1aiasaiiii- aiiadaoinsd nodaas. 1afiiosy ia of ot a
aaiiié ~anoe 10 danniacdeaadi eégl iageiil-idcaaéneita na 1énoaa agaiseoiia, nifadasediey, aaseita
fa yoaiad ddaeécaoee, éée aea fnteée ia AMoaacnoadpued i6ied 0 +anoe Il AlgoWiki cadfu ofeed aileid
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0€0 e aa
a iaodeaaailal agadioeoia a daiéad Algowiki efiiiéll  ¢opofy aaaaaiita iaediiiadacee, of caafu
aa nidiey, idtadiaeid ) 1aiicia~iné oee iaoddeaca. Oeie+i

0&i0o0 ia dacee+ind fialénoaas aeaiseoiia. N yoié oi-ée ¢daie y, a fiefiaiee 1ailal agaideoia itedo
00U daanocadeait ianéeleuét 0 &1 1aéoinod0eosdn |, aa A aeuiop eioioiacep 1

fadavaieé é Tiefia d6aed aedioeoila, ddadiaioa éfaa fa 7008aid, Ne eéé adoai ycléd ioi-
a €laa ia indaaiéiaa e o.i. Aéaaiia Of fidaéaou fo oee il
( a
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ei0adan i0aanoaagypo danfteée aaiito, éiaaa dacéeuocao adi féiaiey faié fiadaoee efitéucoaony ar
iifaed a06aed addeeiad ddada, i6e+al ~efel 0aéed aadeei dan 080 i 6adce~aiedi cia+aiey aidgied
iadaiaiine

Ageiind adae a eioiaiacefiin adada [12] afaieyo 1 1fodioeaglils féfeeiinoyd i daciaudiedl
aaiito a eadaddee ialyoe &liiipodda fa yoaiad adiéidiey 17 goaiia. N faite notania, ageia acae
caaeneo 70 adaida é&iiesaoiié fenoaia éiidaeiao, a &ioiaié o aniféleedit 4addweil ddada, a 1ofié a
agoaié nenoaia éidaeiao fie iMisinod 11aoo ef+acioou (if i & 1iyayony ee 460aea aeeiitd 46ae?). A
aooaié noioiia, aia caaeneiiioe 1o fiefodid &lidaeiao ed ide fidofoaea ifeedo 4ol feaiaer T iaiasiae-
iifioe aeeoaeuifar 6daidiey aaiiud ia ivadaaeaiili 6o1aia e adadodee, ~0of laéeaalaado aleieoaeuing
1adaie+aiey ia yooaeoeaiiiou ddasecasee agaiseoia. Taié éc ide~ei aicieéitadiey aeeéiins ada ya-
éypony dannteée neaeysilo adee+ei il anai eoddaceyi eaéial -eeal 6eééa: a 0aéil aead aeeiita adae
i& alchaapo ia 16agoeéd eaced-eedi NAduAacitd idTtasal

ficadeypo eioadan éfiiaéoita [12], €70T004 Ofeed eidao fidne ideadnioe
a aaiili dacaaea

5. Yibeesriaaey AlgoWiki: xaniou I1. 151adaiiiay ddasecad ey aédioeoiia . Adiday +anot
TieRaiey aeaiseoiia a 5aiead AlgoWiki 8afifiiacdeaado ana i foadita ~anoe i8ivanna ed sdaeecaoee. 1a-
fideedadony eaé iNeaaiaacdeliay ddacecacey acaideoia, 0aeé & iasasedeuiay. Tiendaadony acaginaygu
fiaiénoa idiadall, daaeecopued aeaioeoi, e Titaaiiinoe aso €0a6006080 &fiitpoada, ia &loiaié fie aa-
iléiypofy. Effeaacaony daaioa i iaiyoup, sléasiiinol aaii (6 & ad+ensaieé, Tientaadony iangoaae-
do6aiifiol e yodaeoeaiiiol 1adaeedénins isiadaii, idiecaia €0aeuitiou éfiiipoasia, aifioedadiay ia
aaiilé isiasaiia. 1afdeeaapony iitadiiifioe daasecacee aey dacitd éeeanfia adde0aéood éfiiupoasia,
ideaiayony fndeée ia daagecacee a nouanoaopued aeaéeioaéa d

5.1. IAtadiiifioe ddasecasee ineaaiaanasiinal agaiseoia . Caanu Tiefitaapony Titaaiiiioe
& aadeaiol ddagecacee agdioeoia a aéaa ineaataacdéuiié id 1adaiia, 101d0a aéeypo ia yooaéoea-
iinou 44 aditeiaiey. A +anoiiioe, a aaiili dacadsd eiddo fid fié fiéacaoul noudnoaiaaieé aéi+ilo
aaoeaioia ddaeecavee agdioeoia , aliiéieodeuii fiefiad ilodiceaeuita iddéiouanoaa eee ida ihoaoée,
ffidialeeaapued 0aéop daacecacep. Aaeeité ansin  yol aicifeeilid aadeaiol Tddaiecacee daaiol
fi aaiidie , aadeéaiol Nod6E0sed aaiilsd, fadidia adaiaiiis ianneaia é ad 6&dea ataita ansina. Aey
dacée~ilo aadeaioia ddacecadee nedacac ivaieol aiModiité OaNodN iadacedéecia & Taual 08daosaiié
iaiyoeé

Aaeeili ipaifli yaeyaony fiefiaied iafadiaeiié dacayaiinoe adiieéiaiey fiadaceé aeaioe oia
(01+i1fi0e). Ia idacoeed ~anol a0 ieéaéié idiasiaeiinoe aa ifeiyou ana acedidoe~anéed fiadaoee iaa
aauanoaaiilie ~efieaie fi aaléiié oi+iifioup, oaé éaé yoi ia aé eyao ie ia 6noté+eaifiol agdioeoia, ie ia
O1+iIA00 1ME6+A4ITAT dacoetoaca. A 0aéll Ne6+ad, afee cia+ e0aeuidp +anou Tiddaseé iieil adieiyou
iaa oelli oat e éegl a 148101600 6dadiaioas iaiadiael 146ad 14 @ 0€16 double, yoi 1aycaodéeii ideeil
10140€0U. YOI i8yita 6éacaied ia oleuél ia idadeeuiop saase caovep f oi+ée ¢daiey onoié+eainoe it
foilgaiep é Tgeaéai 1edoagaiey, it e ia aiead yooaeoeaiop i atnooiadénoaep

Tiedaynu ia eioidiacep ec i. 4.8 (fienaied dan6dna iadasede ecia aédioeoia), ioe fenaiee Ti-
fiedaiaacaeuité aaonee fofeo fiéacaou ol aicifeelifioe yéacaasaioiial idaiadaciaaiey idiadail , 0a-
aBecOpued 4aii0d asaideoct. A aaeuidéedi yoi 4ano aicileeiin ol i6ThoTal eniiélciaaiey anoaiiian
iadaeedeecia eee aa idiNioT Méasedo, éaé enilélciaaol idefd ueé agaidedid 1adasedeec ia idaéoeéa
[aiseids, iadasedsec ia 681aid eodsaceé faiial aivodaiid ai oeééa Ta0~ii efifeucoaony aey adéoise-
caoee. 1aiaéi a 14101806 neo+ayd yoio iadasedseci ileeil il aiyou a4aaddd 11 N0d6E06dA aéieediiiioe
faudiepued oeéeia, +of adeaado aiciieiié e yooaéoeaiop daae ecadep aaiiial aeaioéoia ia iiai-
yaaoiio SMP-éiiiipoadad.

N yoié eed oi-ée ¢ddiey a afitia ifedcit fiffada  aediéy iT daaeécadee agdideoia ia
dacée~io 1adasedenitd ao+e oidias. Aafiée Tidlecaiaeodéuita eeanoaaa, iifaiyaas-
i0& 6¢én, aiciieeiiiioe aey aaéoidecadee eée énilelciaaiey 6 fiéioeoacdé iitaaiiinoe yoed addoeoaéood
ia oféuél Tiedapony fa dacila nalénoaa aeaiseoiia, il e il-0 acifio aléeeit 400U atdasedit a idi-
ddaiiad, +of ofaed sedéaodélii fiefiaou a aaiili dacadéa

5.2. Tiehaied &ieaguiinoe 4aiiid & an+eneaieé. ATi®IRG é16agiiinoe 4aiiid & at+enséa-
ieé ia ~anof eco+apory ia idaéoeéd, it elaiil éiéaguiiiou Ti daadeyao yoodagoeaiifiol adieiaiey iof-
adaii ia asaiaiins ad+enseodéninsd ieaooisiad [17, 18]. A yoii dacadéa idéaiayony Toaiéé fnoaiaie
éléaéliinoe aaiito e at+enéaieé a idiasaia, 16é+ai danfia 0deaadony éaé adaiadiay, oaé e isifodai-
foadiiay &leasiiifol. 10id+apofy iigeoeaita & idaaoeaind 0aeod, naycaiitd i eléaguiifioup: éaéea
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Feocatee & ide ases 6fieiacys 11460 aiciecadl. ERNGAAGAONY, 6aé 1AIyAORY ETeasuiifol 138 1A5a6TAa
10 iHea4Ta2086016 dAaBECAOES & 1adaseaslié. Aladeypofi v eep+aA04 padsiil Acaeiiadénoasy iai-
404110, 53aBecOpUAé TiefiAARI0E A8ATSe0l, A ialyolp. 1014 +330fy Alcileelay Acaeiifiayc iaeead
efiflalicoaitie &lifod6aoeyie yoOala isiasaiiesiaaiey & fo aiaiup eleaguiifioe, &ioid0ie 1a6aaapod
BACORLOESEPUSA T5TAANN.

Toadsiil idealayony idloeee Acaeiladénoasy A iaiyoip a6y 4  (-eREeOAsHIl6 yAad & eep+aaid
6aaIaI0TA. Afiee ec-ca aleliplal ~efiea 140a0AIe6 1T TALAIG T 3ioeep eteeft iiiyou 6aasuiop Aidoe-
6866 Acaciiagénioasy i1adal A iaiyoup, of iSiaTaoRy iife 4312208801y 480a88CA0LY & IDSATALORY
Fadey isToesas Al6a4 1486141 Iafigoasa

fa 8&R. 3 ifeacail idloeee Tadauaiey a iaiyou asy i51adall, 8asecopued daceimaied Oleds-
&ial & A0ROBIA TBaTASacIAAiea O6BUA, 1T 8101501 5idTaT aal 1 Sacee-ea RaléNoAa &leasiiinoe 6 yoes

3.324e+7
2000
3.3235e+7
3.323e+7 1500
3.3225e+7
3.322e+7 1000
3.3215e+7
500
3.321e+7
3.3205e+] 0
0 10000 30000 50000 70000 90000 O 20000 40000 60000 80000
a) b)
Pefi. 3. i5i0eee Tadauaiey & TAIYoU 48y 31304, dAAGECOpUR 5 daceiedied OTBA661AT (a)
& AOMOSTA &TadacTAded OOBA (b)

5.3. Aiciiei0a fAilATA0 & TRTAAITROS 1A0aseasniTé daaseca pee asaideoia.  YoId dacads
alalenil 1agediteé, a fal aléeeil 4000 Tiefiaid THiTAI0a 6a8ol & ieleeaiey, 6151e56puea 1adas-
8RBUIGD 51304116, E &6 ~&f86 Tieell Toianoe

i584M02A641106 2&0a00e+AMee GAROOH iAdasEAEECIA, TIEdA DUSERY fa AOB6EO656 besse-aneed &li-
ROB6EGEE & fa 4026 AlCiATa iBTAdaII0;

sliadiacep (eA5ad6ep) 1aRATaTaT iadaseasecia & jadassis &cia &1a=+ia:

afciieei0& AiTATA0 Bafidaadsaiey TiAda0eé 1asad i516aMM3 ielieoyie:

afciieei0& AiTATAG Bafidaadsaiey 4aiiao;

164186 efee-Aan0aa TIA0AORE, Ta0Ala & ~efea TA0ARNETE aaii (5 (8aé TAUAAT ~efea, 0aé & A iAda-
A+804 4 facealé 1A0ABEABIINE IBTOARANR);

baiee eleastiifiod aaiins & ad.

A yoii 8 dacadsa aléeeil 400U 4ai0 dasTiaiaa0ee eee AAdsail @  Thiaidasee Tofifeoasill 54a-
secacee asaideoia A IMUUp dacee+i06 0ABIEAcE adasede  UMAT i5140aIes1aaiey: MPI, OpenMP,
CUDA, éfileliciaaiey 46588084 a360158cadee & 0.

5.4. lafi@oaaed6aiinol asaioecia & A&l daasecasee. Caaa-a Aaifial dacadea ileacaol
534360 1afig0aaed6aiifioe A6aTde0ia fa dacse+06 1820615l a5. 1+8i0 Adael0é dacads. 6eell A044-
80U, Tiefiadl & T6AieoU aseyied of+aé AadUASIE fieidolieca oee, 461480106 TiAda0eE, TIAdaDeE AATD-
8e/dacaidee AAI06, BeAdRoe Toaiee eae iBTAAM0S SANGAAIA Aidd AeBUNé & fBaAlé 1afg0aaedoaiTRoe
asaide0ia & AaT 5aABecA6EE

janig0aaedcalinol asaideoia Tid4aaeya0 AATER0AA AAITAT a8 A10e0ia AACIONRe0AsIT &1iedaoins
TAT4AI1TH0AE efifelcoaital eMiipodda. Tia Teaciaads, i anélelel 1adaselsiina faléfoaa asaiveo-
ja iicaieypo efiteliciaaci alciieellioe GaRO6UAAT ~efea 187 BAAMTBING YeAIAi0Ta. 1aRg0aaed6aITROl
120286881106 i51adall TI0A426VA0RY 8aé Tolifieoasnl &fie 30T ENilipoada, 0aé & fofneoasuit
&fiifelic6aité oasdiieiaee isiadaiiesiaaey, & a yoii feo+aa fia ileac0Aaads, faneieisl ieedd andanoe
daagliay idiecataeoasniiiou aaiiial efiipoada fa aafié isiasaiia, caienaiiié fi Miutp aafié
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o&BIEIaee iBTadaIIes1aaRY, 18 efileliciaaiee 6uwed a0+eNee03BIIN0 BANOAMTA (Y488, T81GARI-
814, a0+efeeoasiins 6ceta).

Eép+aaié iNiaio 4aiiial dac-
4864 caéép+a&ony a of, +oi-
a0 1Meacaci 533804 28214080
iangoadedoaiiioe idiasdaiil aey Performance, GFlops
Aaii1a1 26518e0ia 1A dacee+ito 1600 -
a0+6Mi6e0ABUING 18200181A0 & G- 4400 |
aefieiinog 10 +efea idvanina &
Baciada caaase [19]. 1ae yoii aase- 1200
il laiadaol 0aéid Aoiigaied 1000
jaoead +efiél i3l6aniia & dacia- 800
8l caaa~e, +01al T08aceoll 4fd 6a- 600
5a80ABI04 of+éé A MMadadiee 1a- 4o
BaEEAENINE 81282110, & +afoii- 200
foe aifioecedied iaghieiasuie idi- 0
ecalaeoaeulinoe, a oaeeea oOlleea 22000
y004800, Aiciecapues, iaideias, 18000 e Number
ec-ca aéi+ité 00606l aéaioeo- Matrix 6000 5400 50 of processes
ja ece eadadsee iayoe order

fa 3ef. 4 ileacaia iafigoaae- e A a s R At A Rl e xear
BOAITON eaffe-aReIal asaiseoia o 4 1anpoaasdsaiinol eearine=anéidi agdioeoia diiteal - &y ietoin

e N N 1200e0 a cadefieiifioe 10 ~eféa idivanfia e daciada cada+e

5.5. Agjaie+ané 0&den0ese & yooaeoRaiiol daaseca oee aszisecia. Yol favdi-
i0é dacade AlgoWiki, ifiéielues Todiea yooaeoeaiiioe daaee  casee asaideocia 0844040 éfiedenital
ifadiaa [20], idaaileasapudsl aée0daoité aiaéec anad yoai 1 10 ad6e0480080 éliitipodda & naiial
asaiseoia. Thitaiay caaa+a aaiilal dacadsa caesp+adony a o i, ~0lal 16aieol NOATAIU yOO&E0RAITHOE
ia0286461I00 13740411, 64asecopled Aaiité asaiseodi ia dac ee+i00 18200618140, & caaenaiinoe 1o
+@Méa idi6ania & daciada caaa+e. YOORE0Raliol & aaiili da  ¢adea iMieiadony gesial: yoi & yooae-
0eaiifiou dafiiadacedseaaiey iaiadaiia, yoi & yooaeoeaiiio U adileiaiey iaiadaii il ioiigdiep &
ie&1ali iéacacdeyi daaiod al+enseoasuinsd nemoai.

inieil Atanoadiil itacacaedé yooasoeaiifoe, ideeil Tiefia ol & afid Mfitaitd 16e+eil, eg-ca &oi-
308 y60480eAITTIOU 324100 1adaseasilé i51adaill ia é1ieda oilé a0+eneeodeuiné ieaodidia ia 6aa-
40fy Nadeaou ated. Yol ia faiay isifoay caaa+a, iMNeléies ia  aaiité maio iad 1audiseiyoié iaotae-
ée é fNoadomnoacpuaa einodsiaioasey, i Miuip 161308 i afaité aiasec ileeil a0&7 40 id1aan0e
00446401y 16&ieou & Tiefiaol yooaeoeaiinou daaiod i iaiyoup  (iifaaiiiioe idsioeey acaeitadénoaey
i818daii0 fi iaiyoup), yoo&eoeaiiiou efiieuciaaiey caéieed iilal & aealdeol 8anodna iadaseasecia,
y00a80eaiTTiou efiteuciaaiey éliiviesasceiiiié naoe (Iita aiiinoe éfiivieeaseliinal i5i6eey), yo-
6&éoeaiinol Tiddaceé aaiaa/anaiaa e &d. Eiaaa aifioaoi+it 2045026000 Gadaéodderioes il daalod
i5740a1i0, & 146101800 fe6+ayd ieaci iléacaol aaiiod i eoioeisa ieeeiddl 68iaiy, iaideiasd i
cadd0ced i816an0a, eye-idliadal, eioaifeaiioe enilél  ¢laaiey f&oe In niband & o.i. O131044 1644-
ROAAGAIea T 024104 Tadasedsiité MPI-idladaiid 4apo aaiita odaniieataee, Meo+4iiod, iaiseids, i
iMttutp Aefodid Scalasca.

5.6. AQaTa0 46y esannia as6e0aeods. A aaiiné dacade aiseeil 400U AeEp+ail daénidiaacee
il 5dasecasee asaioeoia 46y 6acilo esaninia a66e0ae00d. Afé & 2560480002 easidi-eeal eliiupodda ese
82001810 Tasaaado fiidveoe-aneeie fiiaaiiiioyie, aeeypu gie fa yooaeoeaiinol ddasecasee, of yoi

ia ivagoee i1 faaeaou iieell 11-0acifio: éedl ana fia anoe a Taei oaéoueé dacaae, eeal ead
filfoadonoadpued 6aéol fidaco aéep+aol a idaaganioadpued dag aaéd, aaa fie 1afivaeaapory e iaiadiaeid
il AIGRES. A 146101806 RE6+ayo e1&440 fidne 436200 T04381i04 aadeaiod anaé +aroe 1l Algowiki ideiaie-
04&UI & 10446001 ecannal 066088000, 1hdaasyy Taudé iage  iil-idcadeneiop ~anou I. A épaii fie6+aa,
aaeeil 6éacadl e iiceoeaild, e iadaoeaita 6aéod il 1oiigaiep & 61i6d40i01 éeaniniai. lieeii a1a16e0U
T afcifeeifio aadeaioad Tioeiecadee eée dazed 1 00péad a iaie fiaiee idTadaii, 16eaioesiaaiits fa
6aeaalta éeeanni aodeoagosod
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5.7. N6uaiioaopuea ddagecadee agaioeoia. Agy 11130 1ad aeaiseoi+éliiupoad éaed iicaail
0idi@ed daaeecaocee, éioidlie ileeil & ideell Melciaaouny ia idagoeed. Aaiilé dacade idaaiacia+ai
aey oiai, ~ofal aaol fndéée fa Titaida nouanoadpuead 1iieaa  1aaodeuita é Tadaeedéuita daacecaoee
asaideoia, AMNOGIIOA 48y efitelciaaiey 6aea RAé-+an. OBacta addfy, VASyAoRy eé dlasecadey ENiad+4-
fiélé eée naaiainé, iia eaéié eevaicedé daniainodaiyaony, i6ealaeony ianofiielaedied 4efodeasoeaa &
gidpuesny Tiefaieé. Anee anou eididiasey ia itaaiiioyo, ATN0TeIN0Aa0 e/éée 1aainoanéas dacee+-
i00 ddagecasee, of yoi oaéaed ivaeil caafiu éacaou. Oidigeie i  deiddaie ddagecadee iilaes agaioeoita
ya&ypory MKL, ScaLAPACK, PETSc, FFTW, ATLAS, Magma & 486484 ii4iai0a aeaseiodée

6. Caéep+aicd. VYioeesliaaey AlgoWiki yoi éféep+eodeiil iafigoaaileé iata 0, éioid0é, ianiio-
ay ia 1etainoun, ia oieliél aéoeait dacaeaadony, it 6eed Nadé+a i €140 6Acté dya TadnTaéoeails iaidaa-
gaieé dacaeoey. lacaoeasd yiveeeliaaee 11aoo anou yoodeoe  ail enilelciaait 4&y ndaaieodedniial
aiaeéca éMitpoasits 1eaosidi fa dacee+itd éeannad ideeise aieé. A +anoiifioe, 88+l ileedo eaoe 1
i8yill dafigedaiee 1aoiaeée, efiielicoaiié a fienéad Top500 Ai006 110iGo6 éfiiupoadia ieda, éloiday
4 fafoiytad adaiy fiedadony ofeélél fa 0ano LINPACK, ca +of 44  1ifaéd enféaaiaaodée & édeoeéopo.
Ci&y AlgoWiki, Tieeil 41428€00 & +afiol 11 48y éasaldl 4641060 1A 1044&3I0é dacade a&y idaancaaea-
iey aaiio i81aiina i AGIadeNiupoadind ieaooisl. Aéy Algo Wiki 04613 dangedaied 46aao0 aaniepoil
Anoanoaaiiai, a i 6+a4o01i 108800TM0e yiveééiidaee & aiciieel foe 34 éleeaéoeaiian imieiaiey ia -
é0+el 1adiiiop dacd yéniadeiaioaguits aaiiad it yooaéoeal fioe adiieidiey dagee+ilo aeaideoiia
fa dacée+il0 18anodidiad, ~of e noaido aiagiall Top500, darig e084aiili fa epata aeaiseoid.

IT11a7aié fdaia 6ioaeTnu al naaeaou é Tiefaiéd naiénoa dac ée+i(0 ideéeaailo 1aéaoia, adaioedi-
Aali(o 114 1adaéedeuita at+eneecdenita 1eaodisia (iaidel ad, ANSYS CFX, OpenFOAM, FlowVision,
Namd, Gromacs, VASP ¢ 44.). liéliciaaoaée aiéeeil fidacd 4¢aa0 U, ia 8aées élibeasdaceyd eniéuciaaied
1284014 dacoiil, a élaaa 6adce+aied ~enea 1810annisia id 64  éaniiasacii

Aazeiid jaidaaedied yol efilélciaaied eioidiasee 1 A0d6Eo 684 agaiseoiia eé¢ AlgoWiki a4 6+3a-
il i916&RARA. 1aéT ciaou 1adcdiaoe+anéta nienaied aeaioeoi a, 141461aelt Mieiaol Rod6E06ds & Tii-
aaiiifioé anaod iifains yoaiia, 10 6idiocediaée agaiseoia a 1 &40 efieidiey. Yoe ciaiey i&rtastaein
4 NOTABENTUpPOAdIT 1eda, 434 ana aiéseii A0oU faaeait a Téi 1l Afioadonoaee i eaayie noiaséiiitp-
0430141 elaecaéia, 6144 NOBOEOOAA afAs yoaiTa ddwaiey caa a+eé Aléaeia 400U Ataeantaaia. 1aiaél n&é+an
ana yoi ideell & & 140+l &Miupoadiil 16843, 434 & RAiadooiia, & iéaigdol foaee Tadacéaenitie
And idTaeail iadasedenins an+ensaieé noase aéosdasiinie 1 0 RAAdBINING R6Tadéliupoadia Al
114e&0i0o &iiiupoaditd 6rnodiénoa, +of e 15aaTidaadeest i yagaiéa i61aéoa AlgoWiki

Efinedataaied anieiaii a linétanen ainéaasnoaaiii oiea 40neodona eéi. 1. A. EnNiliitaa ca i+&o
Adaioa Dinfeénélal iad+iial ofiaa (i81aéo » 14 11 00190)
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Abstract: One of the fundamental problems of high performance computig consists in the necessity of a
careful matching between the algorithmic structure of pardlel programs and the features of a particular computer
architecture. The performance capabilities of modern compters are signi cant; however, the computer's e ciency
drastically decreases if such a matching is not achieved emén one of the stages during the process of solving
a problem. The AlgoWiki project is based on the fact that the features of algorithms by themselves are not
dependent on computing systems. In other words, a detailed escription of machine-independent properties of
an algorithm should be done only once; after that, this desdption can be used many times when implementing
this algorithm on various hardware/software environments. Also of importance of this project is its machine-
dependent part devoted to the description of algorithmic implementation peculiarities with consideration of
particular hardware/software platforms. The main result of this project is an open AlgoWiki encyclopedia
covering the properties of algorithms and the peculiarities of their implementation on various computing systems.
The knowledge of how to reveal, describe, analyze, and intpret the properties of algorithms will become of
signi cant importance in a few years. This conclusion is vald for future exa op supercomputers and for other
computing platforms: from server to mobile devices.

Keywords: parallel computing, structure of algorithms, sequential properties of algorithms, parallel proper-
ties of algorithms, supercomputers, computing platforms e cient implementation of algorithms, scalability, data
locality, encyclopedia of algorithms.
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