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MOCKOBCKMI rocyaapCTBeHHbIN YHUBepcuTeT meHn M. B. lomoHocoBa

5 v
UHCTUTYT BblUMCAUTENBHOM MaTemaTuKu PAH

lMocmynuna e pedakyutro 24 gpespans 2015 a.

AHHOTauma. OTKpbITan aHUMKAONeAnA cBoicTB anroputmos AlgoWiki npeactasnseT coboli NpoeKT co3aaHus
B ceTn UHTepHeT wiki-nogobHoN ny6AMYHOMN 3HUMKAONEeAMU, MAaKCMMabHO NOAPO6HO OnuUCbIBatOLWEN CBOM-
CTBa M XapaKTEPUCTMKM Hambonee MCNONb3yeMbIX MaTeMaTUYECKMX aNropuTMoB. MpeasoxeHHas CTPYKTypa
OMMCaHUA CBOMCTB a/IrOPUTMa COCTOUT M3 ABYX YacTel: MallMHHO-HEe3aBUCUMbIX CBOMCTB aNroputma u 0co-
6eHHOCTeN pasNUYHbIX peannsaumii gaHHoro anroputma. Mepeas sepcua OTKPLITON SHUMKNOMNEANN CBOMCTB
anropuMTMOB peannsosBaHa B ceTn UHTepHeT no agpecy http://algowiki-project.org. MoTeHuman paspaboTaH-
HOW TEXHONOMMM MPOAEMOHCTPUPOBAH Ha onucaHusax 6onee yem 10 peasbHbIX anropuTmos. CTaTba peko-
MeHAOBaHa K Myb6auMKauuyM NPorpaMMHbIM KOMMUTETOM MeEXKAYHapOAHOW HayyHoi KoHbepeHumu «Mapan-

NenbHble Bbl4UCAUTENbHbIE TexHonorm 2015».

KnioueBble cnoBa: CBOICTBA anropuTmoB, napannennsm, 3ppeKTMBHOCTb, NMPOU3BOAUTENIBHOCTb, JIOKa/b-
HOCTb, MaclTabnpyemocTb, BUKU-TexHONOrnA, MediaWiki.

HCCJIETOBAHUE CBOMCTB AJITOPUTMOB

Beenenue B npodJieMaTHKY

3amaya UCCIEIOBAaHUS CBOWCTB aJTOPUTMOB
0CTaeTcsl BeChMa aKTyalbHOW B 0COOEHHOCTH M3-32
IIOBCEMECTHOIO MPOHMKHOBEHUS Napajulein3Ma B
APXUTEKTYPY COBPEMEHHBIX BBIYMCIUTENBHBIX CHC-
tem. s addhexTHBHON peanuzanum anropuTMa Ha
NapauIeTIbHBIX BBIUMCIUTENBHBIX CHCTEMax MOMH-
MO TPaJAMLHUOHHBIX CBOHCTB, TPeOyeTcsl HCCIEeno-
BaTh U CBOMCTBA, CBSA3aHHBIE C MCIIOJIb30BAaHUEM
pecypca napajienusma, Takhe Kak OLIEHKa mapai-
JITIbHOM CIIOKHOCTH aJITOpHUTMa, cOallaHCHPOBAaH-
HOCTh IIapaJlIeIbHBIX I1aroB MO YHCIY U THILy OIle-
pauuit u T.1. [1, 2]

s ompeneneHuss TOHKHUX HH(QOPMALIMOHHBIX
CBOICTB aJrOpUTMOB pa3pabOTaH IOAXO[, CBSI3aH-
HBIH C wHcciieoBanueM rpada WHPOPMAIMOHHBIX
3aBucUMocTedd mnu rpada anroputma [1, 3-7] —
€IMHCTBEHHOH TpadoBOi MOJENN MPOrpamMM H ai-
TOPUTMOB, CoJepXallieli MOIHY0 HHGOpPMAIHIO 00
HUX CTPYKType. DTOT MOAXOJA TO3BOJIAET OINpese-

JHUTh BCE HEOOXOJMMBIC CBOWCTBA HCCIIEAYyEMOIO
aNITOPUTMA, KaK TPaIULUOHHbIC, TAK U CBS3aHHBIC C
HCIONIB30BaHUeM mapaiuienu3Ma. OpueHTanus Ha
UCIIOJIb30BaHME rpada airopuTMa TrapaHTUPYeT
MIOJIHOTY OMPEJICNICHHs pecypca napasien3ma.

[ToTeHIMANBHBIA Hapaienu3M OCOOCHHO Ba-
KEH, TaK KaK B 9TOM CIIy4ae IMOSBIISICTCS BO3MOX-
HOCTh ONHCAHUS MaIIMHHO-HE3aBUCHUMBIX CBOMCTB
MporpaMM U UX mocieayiomee 3¢gdekTuBHOE 0TO-
OpakeHHe Ha Pa3INYHbIe APXUTEKTYPbI, a TAKXKE HX
3alliuCh C IMOMOMIBIO PAa3IMYHBIX TEXHOJIOTHH IIa-
paJUIeIBHOTO POTPaMMHUPOBAHHSI.

OJHO W3 HaMpaBJICHUI paboT B paMKax JaHHO-
ro MPOEKTa CBSA3aHO C OTPAbOTKO# M CTaHIapTH3a-
el METOIOB BU3YAJILHOTO Mpe/CTaBiIeHus rpada
anmroput™a. Yacto rpad anroput™a SBISETCS
CIIO)KHBIM MHOTOMEpPHBIM OOBEKTOM, @ MHOTHE €ro
CBOMCTBA CTAHOBSATCS MOHSATHBIMH TOJBKO Ipu €ro
yIauHOM BU3YyaJIIbHOM oOToOpakeHun. OnuMH U3
IPUMEPOB TEKYILEro BapuaHTa BH3yaJHM3alluH rpa-
(ha ayropuT™Ma pUBEJICH Ha pHC. 1.
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Puc. 1. Fpa(b aAJIropuT™Ma pas3jioKCHUA XOHCHKOFO C 0T06pa)KeHI/IeM BXOAHBIX W BBIXOJHBIX JaHHBIX

Hcnonp3oBaHue pa3HBIX TUIIOB BBIYUCINTENb-
HBIX CHCTeM (KOMIIBIOTEPOB C OOLIe M pacmpene-
JICHHON MaMATBIO, PA3HOPOIHBIX CHCTEM, CHUCTEM,
WCHOJB3YIOMIMNX PA3INYHbIE THIBI YCKOpUTENEH M
T. [I.) IPUBOAUT K TOMY, YTO MPUMEHHUTEIBHO K Ka-
KJIOMY THITy KOMIIBIOTEPOB CBOWMCTBa allrOPUTMOB
JOJDKHBI MCIIOJIB30BaThCs TO-pa3sHOMy. BosHukaeT
TaKKe psJ CBOMCTB, CBA3aHHBIX C KayeCTBOM
MMEHHO pa3lM4YHbIX MapajyIebHBIX peaTu3anuil
paccMaTpuBaeMoro ajaroputMa. ITO, HaIpuMep,
CBOMCTBa, OMNHUCHIBAIOIIME CTENEHb JOKAaJIbHOCTH
JAHHBIX W BbIUMCIEHUN B mporpamme [8—11], miamn
CBOWCTBa, CBSI3aHHBIC C MCCIENOBAaHMEM MACILTa-
OMpyeMOcCTH napajieNbHO mporpamMmel [12—15].

HccnenoBanus mo omnpeaeneHuio uHpopmanu-
OHHOH CTPYKTYpBI IPOTPaMM OIIHPAIOTCS HA METO-
JIbl CTATUYECKOTO aHAJIM3a Mporpamm, T. €. Ha aHa-
JU3 JIMIIb WCXOTHBIX TEKCTOB 0€3 Kakoro-mmoo
ydeTa JaHHBIX BPEMEHHM HCIOIHEHHA. Bmecte ¢
3THUM y aBTOPCKOTO KOJJIEKTUBA €CTh 3HAUYUTEINb-
HBIH 33/1€71 U B OOJaCTH WCCIICAOBAHUS AMHAMHYE-
CKHX XapaKTepUCTHK IPOrpaMMHO-aNIapaTHBIX
cpen [16—18], uTO TIpeKpacHO IOMOIHSIET CBEIE-
HUS, TIOJTy4YeHHbIe B cTaTuke. Pa3paboTana cucrtema
MOHMTOPHHIA JAHHBIX CUCTEMHOTO YpPOBHSI, II03BO-
JAomas Ui KaKIOTO TPHIIOKEHHS OIPEIesiTh
KaK TUIHUYHBIE 3HAYEHHS XapaKTEPUCTHK IIOBEJe-
HUS, TaK U OOHapy)XMBaThb aHOMAJIMH, CHUTHAJIU3U-
pyrolue o Jerpajaluy pealbHON MPOU3BOANUTENb-
HOCTH CYTIEPKOMITBIOTEPHBIX CHCTEM.

B pamkax panHOro mpoekTta pa3zpaboTaHHas
TEXHOJOTrus OyHeT HCIONb30BaHa AJSl OMHCAHMS
CBOWMCTB LI€JI0T0 MHOKECTBA PEaTbHBIX aJTOPUTMOB
U UX peaju3aluil s KJIAcCOB apXUTEKTYp — 3TO
TaKke ABJISETCS ONHOM M3 3amay mpoekra. Ha Ha-
YaJIbHOM 3Talle OCHOBHOH YIOp AenaeTcs Ha alro-
PUTMBI JIMHEHHON anreOpbl: pa3nuyHble BapUaHTHI
HaXO0XJIEHUS CYMM 3JIEMEHTOB BEKTOPOB M CKaJIsp-
HOTO TIPOM3BEACHHSA, BapHAHTHI IEPEMHOKEHHS
MaTpHILl, YMHOKEHHUSI MaTPHIIBI Ha BEKTOP, pazind-

HbI€ QITOPUTMBI PEIICHUS CUCTEM JUHEHHBIX ypaB-
HEHHH, aJTOPUTMBI PEIIeHUs 3aJa4 Ha COOCTBEH-
HbIE BEKTOpAa W 3HAYCHWS, BAPUAHTHI 3374 KakK C
IUIOTHBIMH, TaK U C Pa3peKeHHBIMU CTPYKTYpPAMH.
B nmanmpHelmeM MHOXECTBO alTOPHTMOB OyIeT
pacmupeHo.

[Ipeamnonaraercs, 4TO BHIOTHEHHOE OINKCAHUE
CBOMCTB pEabHBIX AJITOPUTMOB JSKET B OCHOBY
OTKpBITOM SHIMKIONEINN CBOMCTB ajJTOPUTMOB B
cetu MHTEpHET. DHIMKIONEIUS MOCBSIICHA CBOM-
CTBaM aJITOPUTMOB U JOJDKHA MPENOCTaBISATh BO3-
MOKHOCTh KOJUISKTUBHOW PabOTHI BCETO BBIYUCIIH-
TEIBHOTO COOOIIECTBa HAJ €€ MOMOIHEHNWEM U CO-
BEpIICHCTBOBaHMEM. HecMOTps Ha OpHEHTaIUIo
JTAaHHOTO IPOEKTa B CTOPOHY MOIIHBIX CYNEPKOM-
NBIOTEPHBIX CUCTEM, cHopMyIHpOBaHHAs MpodIe-
Ma aKTyajbHa JUIsl BCEX KOMIIBIOTEPHBIX TUIATHOPM,
BIUIOTh JI0 MOOWJIBHBIX Telie()OHOB W IUIAHIIETOB,
KOTOpBIE TAKXKE CTalIM MNapaieabHbiMU. CeronHs
MOYTHU BECh KOMITBIOTEPHBIA MHUpP CTaj Mapalieib-
HBIM, U IPYTHUM OH y>K€ HE CTAHET HUKOT[a.

CTpyKkTypa onMcaHus CBOMCTB AJIrOPUTMOB

PazpaboranHoe onrcaHne CBOWCTB alrOpUTMOB
cocToUT W3 JNByX uacted [19]. B mepBoit wactu
OTMCHIBAIOTCSI COOCTBEHHO alTOPUTMBI H WX CBOM-
CTBa, a BTOpas MOCBSILEHa OMHCAHUIO OCOOCHHO-
CTel MX MPOrPaMMHOM peann3aluy ¢ y4eTOM KOH-
KPETHBIX IPOrpaMMHO-aNNapaTHbIX MIaT(OPM.
Takoe AeneHne Ha YacTH CIENaHO AJISl TOTO, YTOOBI
MAaIllMHHO-HE3aBUCUMBIE CBOMCTBA  AITOPUTMOB,
KOTOpBIE OIpPEIEII0T KadeCTBO UX peaau3aluy Ha
MapajuIeIbHBIX BBIYUCIUTEIBHBIX CHUCTEMax, OBLITH
OBl BBIJIENICHBI U OMMCAHBI OTAEIBHO OT MHOXKECTBA
BOIIPOCOB, CBSI3aHHBIX C MOCIEAYIOIUMH 3TalaMu
IPOrpaMMHUPOBAHUSl AJITOPUTMOB U HCIIOJHEHUS
PE3YJIBTUPYIOIINX POTPAMM.
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YACTD 1. Onucanue cBOMCTB U CTPYKTYPHI al-
FOPUTMOB: 00II1ast 4YacTh

1. Obwee onucanue ancopumma

OO01ee CIOBECHOE OMMCAaHWE ANTOPUTMA SIBIIS-
eTcsl HeOOXOAWMBIM 3JIEMEHTOM CXEMBI OIHMCAHUS
CBOMCTB aJITOPUTMOB, TOCKOJBKY JaeT MOJb30Ba-
TeNno MH(GOPMAIHMIO Kak O TOM, K KakoMy KJaccy
CXO0XXHX TI0 CTPYKTyp€ aJTOPHUTMOB NAHHBIH ajro-
PUTM NPUHAJJICKUT, TaK U 00 0COOSHHOCTSIX aJIro-
pUTMa U OOBEKTOB, C KOTOPBHIMH OH paboTaer.
[lo manHO¥W WH(DOpPMaIMK, a TAKXKE MO ONHCAHUIO
MaTEeMaTHYECKUX CBOWCTB M CTPYKTYPBI BXOJHBIX
JaHHBIX TI0JIb30BATENb MOKET OJHO3HAYHO TOHSITH
CYTh pelaeMoil 3a/la4v U ONpPEeeNIUTh, HYXHO JIH
eMy HajbHeWIee 3HaKOMCTBO C JJAHHBIM aJIrOpHUT-
MOM.

2. Mamemamuueckoe onucanue aneopumma

Marematrndeckoe ONMHMCaHWE pelIaeMoi 3am1adu
B BHJE COBOKYMHOCTH (OpMYNT M COOTHOIICHHIHA
HEOOXOOUMO JUIS CTPOTOH M OJHO3HAYHOM MocTa-
HOBKH peIlIaeMoi 3a/1a4M IJIs YeIOBeKa, 3HAIOMIETO
MaTeMaTHKY.

3. Buwioenenue
aneopumma

Brienenue u onvcanre BEIYUCIUTEIBHOTO SIJI-
pa (BBIYHCIHMTENBHBIX s1ep) alropuT™Ma HeoOX0au-
MO JJIsi IOHUMaHUsl TOTO, Ha KaKYI 4YacTh MPUXO-
JTUTCSI OCHOBHOE BpeMs paboThl anroputma. Cropee
BCEr0, MMEHHO JTH 4YacTH OyAyT TpPeaCTaBIsATh
HAauOONBIINI WHTEpeC s TIOJNb30BaTels IPHU
JABHEHTINX FCCIIeT0OBAHMIX.

4. Onpedenenue
aneopumma

MHorue anroputMsl yI00HO OMHCHIBAaThH HE Iie-
JMUKOM, a B BHJE MaKpOCTPYKTYpBI, CCHUIAsICh Ha
JpyTue OMUCAHHBIE AITOPUTMBI B KAUYECTBE COCTaB-
HBIX YacTEH.

5. Onucanue cxemvl peanuzayuu nociedosa-
MeNbHO20 ANCoOpUMmMa

[Ipexxne yem mepexoAWTh K OMHCAHUIO Tapai-
JIENBHBIX BapHAaHTOB AITOPUTMA, TOJIE3HO OBIBaeT
TIOHATh, KaK YCTPOSH HCXOJAHBIH TOCIIEI0BATEIb-
HbIl BapuaHT. BO3MOXXHO, HEKOTOPBIM II0JIb30Ba-
TensiM OyIeT JOCTaTOYHO U €ro, THU00 jKe aIroOpuT™M
MOXXKeT He HuMeTh J(PGEKTHBHOW MapauieIbHOM
peanu3anuu.

6. Onpedenenue nocied08amenbHOU CIONCHO-
CMU aneopumma

OrneHka IMOCIe0BATENbHON CIOKHOCTH aJro-
pUTMa B BHJE YHCIIa [TOCIICIOBATEILHBIX Olepanuii,
KOTOpBIE HY)KHO BBIMIOJHHUTH IUIA TOTyYEeHHUs pe-
3ynbTata paboThl ajIroOpuTMa, IMO3BOJIIET TOHSTH,
HACKOJIBKO CJIOKHBIM SIBIISIETCS TIOCIIEI0BATEIbHBIN
BapHaHT airopuTMma. HejgocTaToyHoe KOIUYECTBO
oTieparyii MOXXeT TOBOPUTH O TOM, YTO 3aJladya pac-

BbIUUCTIUME/IbHO20 ;zdpa

MAKPOCMPYKMY ol

napaJjieIMBaHusl JAHHOTO alTOpUTMa HE HMEeT
HPaKTUYECKOTO CMBICTIA.

7. Onpeoenenue uu@opmayuonHo2o 2pagpa
aneopumma

Wudopmarnmonnstii rpad (rpad anropurma)
SBJISICTCS yNOOHBIM MPEACTABICHUEM alIrOpUTMa
NpU UCCICIOBAHUM €r0 CTPYKTYpHI, pecypca Tma-
pajuienu3Ma, a TaKke APYrux coiicts. I'pad anro-
puTMa 00J1agaeT KOMITAKTHOCTBIO 32 CUET MapameT-
puzanuu. BusyanbHoe npezcTaBieHue rpada anro-
pHUTMa, a TAKXKE €ro OMUCAHUE TIO3BOJISIOT OIICHUTH

MHOTHE TI0JIE3HbIE CBOIiCTBa UCXOJIHOT'O
ITOPUTMA.

8. Onucanue pecypca napanienusma
aneopumma

OreHka napayuieIbHOW CIIOKHOCTH alNTropUTMa
KaK YHUCIIa MIaroB, 32 KOTOPOE MOXKHO BHIIIOJHUTH
JMAHHBIA AJITOPUTM, B IPEANOIOXKEHUU TOCTYITHO-
CTH HEOTPAaHWYEHHOT'O 4YHCIa HEOOXOJMMBIX HC-
nonmHUTeNneil  (mpomeccopoB,  (YHKIIMOHAIBHBIX
YCTPOMCTB, BBIYUCIIUTEIIBHBIX Y3JI0B, HUTEH W T.IL.)
naeT MHOOPMAIMI0 0 MUHUMAJILHOM BpPEMEHH, 3a
KOTOPOE€ B MPHHIIUIIE MOXET OBbITh BBIMOJIHEH JaH-
HEIH anroputM. OmucaHue pecypca mapauieTu3Ma
B BUJIC CYIIEPIIO3UIIUN KOHEYHOTO U MacCOBOTO Ia-
payienu3Ma TMO3BOJISIET OIEHUTh, KaKUM IOTCH-
[MajoM Ui paclapabieIuBaHUusA TaHHBIM anro-
puTM 0obnamaer.

9. Onucanue 6X00HbIX U GLIXOOHBLIX OAHHBIX
aneopumma

Onucanne o0beMa, CTPYKTYpbl, 0cOOeHHOCTEH
A CBOMCTB BXOIHBIX M BBIXOAHBIX JAHHBIX ajro-
pUTMa TO3BOJSIET CYAWTH O HEOOXOAMMOCTH HC-
MTOJTb30BAHUS M HEOOXOAMMBIX XapaKTEePHUCTHKAX
JIUCKOBBIX WJIM WHBIX XPAHWJIUIN JAaHHBIX, a TAK¥KE
0 XapaKTepUCTHKAaX KaHAJOB CBSI3M C HHUMH IPHU
peanm3anuaX maHHOTO anroputMma. llpemmonoxe-
HHSI OTHOCUTEILHO IHAala30Ha 3HAYEHWH BXOIHBIX
JTAHHBIX MOTYT TIOBJIMSTH Ha BBIOOP TOW MM MHOMN
peanm3aIuy aropruTMa.

10. Onucanue ceoticme aneopumma, 6aAHCHuIX
Ha smane peanuzayuu

CpoiicTBa alropuT™Ma, HE3aBHCHUMBIE OT IMPO-
TpaMMHO-aIMapPaTHON CPEIIbI, TTO3BOJISTIOT CYANTH O
MHOTHX OCOOCHHOCTSIX aJlfOPUTMa, KOTOpPhIE HEOO-
XOJUMO YYHUTHIBaTh MPH pealu3alud Ha JH00M
IIETICBOM CYTIEPKOMITHIOTEpE.

YACTD II. Omucanue cBOICTB U CTPYKTYpHI
AITOPUTMOB: TIPOTpaMMHasi peatu3arus

1. Ocobennocmu  peanuzayuu
MeNbHO20 ANcoPpUMMa

[Ipu mepexose k peanu3alisM MOJIE3HO CHaYa-
Jla OI[EHUTHb OCOOCHHOCTH M BAPUAHTHI peaIn3ainun
aNropuTMa B BHUJE MOCIIEN0BAaTENFHON MPOTrPaMMBlI,
KOTOpbIE BIHSIOT HA 3(Q(EeKTUBHOCTH €€ BBIMOJHE-

nocneodosa-
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Huda. Ecnu nmocnenoBaTenbHBIA BapUaHT MO KaKoM-
TO TPUYHHE SBISETCS HEI(PPEKTHBHBIM Ha JaHHOM
BBIYUCIUTEIBHON maTdopme, To ¢ OONBLION Bepo-
SATHOCTBIO MapajulesibHas peaan3auus Takxke Oyaer
Hed(hpexTHBHA.

2. Onucanue
8bIYUCTCHUL

JlokanbHOCTE PabOTHI C JaHHBIMU B IIPOrpaMMe
SIBIISIETCS. OAHUM M3 0a30BBIX (DAaKTOPOB, Ompeje-
nstomnx 3¢ eKTHBHOCTD ee paboTsl. [IpuBonuMeIe
pe3yabTaThl OLIEHKU JIOKANBHOCTH PaboOTHl C AaH-
HBIMHU JJIs1 KOHKPETHBIX peaju3aluil JOJKHBI I10-
MOYb OLICHWUTHb BIIHMSHUE NAHHOTO (hakTopa U CIo-
cOOCTBOBAThH BHIOOPY ONTHMAJILHOTO BapHaHTA.

3. BosmooicHvle cnocober u  ocobennocmu
peanuzayuy napaniensHo20 anopumma

Crioco0oB peanuzanuyu 0OHApy>KEHHOTO B all-
TOPUTME pecypca Mmapaniean3Ma MOXKeT ObITh MHO-
ro. Mudopmanus u3 JaHHOTO pasfelna JTOoJDKHA T10-
MOYb BBIOpAaTh TOT BapUaHT peain3aluy, KOTOPbIH
Oyznet HanbOoee Y3PPEKTUBHBIM.

4. Macwmabdbupyemocms aneopumma u e2o
peanuzayuu

MacurabupyeMocTh SIBISETCS KIIOYEBOH Xa-
PaKTEPUCTUKON IIPU HCIONb30BAaHUU BBICOKOIIPO-
W3BOJIUTEIBHBIX BBIYHCIUTENLHBIX CHCTEM. Bce-
CTOPOHHMH aHaJIM3 3TOr0 QaKTopa JOIKEH MOMOYb
6onee 3¢ (HEeKTUBHOMY HCITOIE30BAaHUIO WMEIOIIHNX-
sl BBIYHCIIUTENBHBIX PECYPCOB.

5. Junamuueckue xapaxmepucmuku u 3¢h-
pexmusHocms peanuzayuy aneopumma

AHanmM3 pa3iHYHBIX JUHAMUYECKHUX XapakTe-
PUCTUK DPa3MUYHBIX peanu3aluii anropurMa Ioj-
JKeH TIOMOYb ONpPENENCHUIO pPeaJbHbIX NPHYUH
CHIDKCHHSI TIPOM3BOJMTENBHOCTH IMapalIeIbHOTO
MIPUIOKEHHSI, ONPEACTICHUIO0 Y3KHX MECT ajlrOpHUT-
Ma, 0COOGHHOCTEH peanu3alii U OTOOpaXeHHUs Ha
KOHKPETHYIO BBIYHCIUTENIBHYIO IUIATQOPMY.

6. Bb16000bl 01151 K1ACCO8 APXUMEKMYD

Brinenennie MO3MTHBHBIX W HETAaTHBHBIX (hak-
TOPOB O OTHOIICHHIO K KOHKPETHBIM KJlaccaM ap-
XUTEKTYp U ONpE/ICTICHNE BApUAHTOB ONTHMHU3AIUH
NPOTrpaMMBl JIJIsl Pa3IMYHBIX CYIEPKOMITBIOTEPOB
Jaet nHpopMmanuo, HeOOXOAUMYIO KaK JUis BEIOOpa
LEJIEBON BBIYUCIUTEIBHON MIaT(OpPMBbI, TaK U IS
ONTUMH3ALUU TPOTPAMMBI O] YK€ WMEIOIIUICS
CYIIEPKOMIIBIOTED.

7. Cywecmayiowue peanusayuu aneopumma

Jlyisi MHOTHX aJTOPUTMOB HAKOILUICH OOJNBIION
Oarax peanu3alii Ui CaMbIX DPa3HBIX IIEJEBBIX
BBIYMCIUTENbHBIX IardopM. Mudopmanus wu3
JAHHOTO paszjieNia JOJDKHA TIOMOYb OPHEHTHPOBATH-
Csl B 3TOM MHOJKECTBE pean3aluii, 4ToObl BEIOpATh
U3 HUX HauOoJiee MOAXOISIIYIO Ui KOHKPETHOTO
M0JIb30BATEIIS.

JIOKAjllbHOCmMu OaHHBIX u

MHEPBASI BEPCUSI OTKPBITOM
SHIUKJIONEINN

TexHoJIOTHYeCKAs] OCHOBA

IlepBas Bepcust OTKPBITOH DHIUKIONECIUH
cBorictB anroputMoB AlgoWiki [19, 20] peanuzo-
BaHa B ceTH MHTepHeT mo azapecy http://algowiki-
project.org. B kadecTBe OCHOBBI peanu3anuy ObLI
BBIOpaH mporpaMMHbIii MexanuzM MediaWiki [21],
peau3yIoNui CHCTEMY YIIPaBICHUS KOHTEHTOM B
CTHJIE TaK Ha3hIBAEMOW «BUKM»-TEXHOJIOTUH. Buku-
TEXHOJIOTHS MPEAOCTABIAECT BO3MOXKHOCTh CO3/1aTh
caiitr B cetn MIHTEpHET, CTPYKTYpY U COAEPKUMOE
KOTOpPOTO MOTYT CaMOCTOSITEIbHO W3MEHSATH ITOJIb-
30BaTeNd C MOMOIIBIO MPEAOCTABIEHHBIX HHCTPY-
MeHTOB. [y opMaTUpOBaHUS TEKCTa M BCTaBKHU
pa3IMYHBIX OOBEKTOB IpeIIaraeTcs CHerraabHas
pasMeTrka. Ha 0a3e 3TOH TEXHOJOTMHM MOCTPOEHBI
Buxunenus [22] 1 MHOTHE ApYTHE CANUTHI.

MediaWiki sBiseTcss c¢BOOOTHO pacmpocTpa-
HSAEMBIM TIPOTPAMMHBIM CPEICTBOM C OTKPBITHIM
KOJIOM W HamucaHo Ha a3bike PHP. Jlng xpanenus
JAHHBIX UCTIONB3yeTcs 0a3a maHHbex MySQL.

MediaWiki nmpeanaraer cBoii ¢popmaT pasmer-
KM TEKCTa, Ha3bIBAEMbI BUKUTEKCT, KOTOPBIN MOJ-
JEP)KUBACT TUIEPCCBUIKU MJISl CO3JAHUS CCHUIOK
MEXy CTpPaHUIAMH W SIBIIIETCS OoJiee MPOCTHIM,
HarJsigHbBIM 1 Oe3omacHbIM, yeM s3Ik HTML. Ero
HCIIONBb30BAaHUE TMO3BOJIECT CO3AAaBaTh U PEAAKTH-
pOBaTh CTPaHUIIBI TIOJIB30BATEISIM, HE 3HAKOMBIM C
TaKuMH TexHojorusmu, kak XHTML u CSS.

Bce BapuaHThI peiakTHpyeMoii MoJIb30BaTeNIeM
CTpaHUIIbl 3aMUChIBaloTCsA B 0a3y manHbix MySQL.
OT0 maeT BO3MOXKHOCTh aJMHHHCTPATOpPY JIETKO
aHHYJHMPOBATh MPOU3BEACHHBIE U3MEHEHHS B CIy-
yasx Kak HempeIHaMEpPeHHOW MOpYU COAEP>KUMO-
ro, TaK ¥ BaHIATN3Ma WM CTIaMa.

JUIsT HEKOTOpBIX CIEIMUAIBHBIX Ienei (oTo-
Opaxenus Gopmyi, renepanuu pdf, crenuaibHOro
(hopMaTHpOBaHUA M T.J.) UCTIOIL3YIOTCS CIEITATD-
HbIE pacluupeHusi, HanucanHele Ha PHP He3aBucu-
MBIMH pazpaboTurkamMu. Takux pacmivpeHuil pas-
paboTaHo OOJBIIOE KOJWYECTBO, MX HCIIOJIB30Ba-
HUE T03BOJISIET aJIMUHUCTPATOpaM U TOJh30BaTe-
JSIM  TIOJIYYUTh BO3MOXKHOCTH aJalTUPOBATh CalT
10JT COOCTBEHHBIE 3aIPOCHI.

Jlns mpencraBieHUs Ha caillTe MaTemaTuye-
ckux (opMyJI UCToNb3yeTcs: pacmupenne MathJax
Bepcuu 0.7. OHO MO3BOJISIET MOKA3BIBATE (POPMYJIBI
B ¢opmarax TeX m MathML myrem BBI30Ba
JavaScript-uncrpymenrapus MathJax.

st monAep KK MHOTOSI3BIYHOCTH (B TEKyLIeH
peam3anuu — PyCCKOTO W aHTJIMHCKOTO SI3BIKOB)
ycTaHOBJICHO pacmmpenne Interwiki Bepcum 2.0.
Interwiki — 3TO cpelncTBO OpraHHM3alU CCHIJIOK
MeXIly pa3IHUYHBIMH BUKH-caiiTamu B cetn UHTep-
HeT. OHO TIPEIOCTaBIsIeT BO3MOXKHOCTH M30€KaTh
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BCTaBKH B TEKCT MOJHOTO ajpeca CTPaHMLIBI, Orpa-
HUYUBLINCh BHYTpPEHHEH ccbulkoil. Ilpum aToMm
ccbUIKa OpMHUpYeTCs U3 ABYX YacTel: K mpedHKCy
YAAJIEHHOTO BHKH-CaiiTa [OOaBiseTcs Ha3BaHUE
yJlaJI€HHON CTpaHULIBI.

Jns mpenocTaBieHHs BO3MOXHOCTH KOHBEp-
TalMK CTpaHUl caidita B (opmar pdf ycraHOBIEHO
pacmmpenue Collection Bepcun 1.5. K coxanenwro,
nony4yaemblii ¢aitn B popmare pdf mHOTIAa BBITIIS-
IUT He uneansHo. M3-3a Toro, uto GopMyIisl reHe-
PHUPYIOTCS B BUIIE KapTUHOK M 3aT€M BCTaBISIOTCS
B HWTOTOBBIA (aili BMECTE ¢ TEKCTOM, HAa MECTe
CTBIKa TEeKCTa U (OpMyI HAOIIOAAIOTCS apTe(aKThI:
HE COOJIONAIOTCSI HMHTEPBANbl, MaTeMaTHUECKHE
CUMBOJIBI HEMHOT'O «IUIaBaroT» W T. 1. Ha maHHbII
MOMEHT HCCIIEAYeTCs] BO3MOXKHOCTH HCIIOJIb30BaTh
JUTSL 3TOW LEJIN APYTUE pacIIuPEHNs.

s mpenocraBiieHHsT BO3MOXHOCTH CpaBHE-
HUS pa3JInYHbIX BEPCUI OJHONU U TOM K€ CTPaHULbI
ycraHoBieHo pacmupenue Wikidift2.

Jlnist IOJICBETKM CHHTAaKCHCa SI3BIKOB IIPOTpaM-
MHUPOBAHUS YCTaHOBJIEHO pacupeHnue
SyntaxHighlight Bepcun 1.0.8.4.

Opranuzanus caiita

B nHacrosiee Bpems MoJb30BaTeNb MO CCBHUIKE
http://algowiki-project.org momagaer Ha pyccKos-
3bI4HYI0 CcTpaHully OTKpBITOH SHIUKIONEIUH
cBoiicTB anroputmoB AlgoWiki (puc. 2). Dto Bpe-
MEHHOE PEIICHHE, OHO CBSI3aHO C TEM, YTO Ha Iep-
BOM 3Tale BCE ONMCAHUS aJITOPUTMOB BBIIOJIHSIOT-
csl Ha PYCCKOM s3bIKe. B manmpHeiimem mpenmnomnara-
eTcsi OJHOBPEMEHHOE HaIlOJHEHHE KaK pycCKosf-
3bIYHOH, Tak W aHMJIOSA3BIYHOW  Bepcui
saHmknonenuu. Celdyac Ans SBHOTO JOCTyma B
AHTJIOSA3BIYHON YacTH MOKHO HCIOJB30BaTh ajpec
http://algowiki-project.org/en. [{ns  cBsI3bIBaHUS
KaKOH-JIN0O CTpaHWIBI CO CTpPaHWIEH U3 APYyTOit
YacTH caiTa (HampuMep, PyCCKOS3BIYHOM CTpaHH-
LBl C aHTOS3BIYHOI), B KOHIIE MCXOJHOTO KOJa I0-
Merraercss KOHCTpykmus Buaa [[en:Main Pagel]],
rmocyie 3Toro B OOKOBOW TMaHeNW ClieBa, B pas3zelie
«Ha mpyrux si3pikax» nosiBUTcst cebuika «Englishy.
s Toro 4toObl MPOCTO BCTaBUTH B TEKCT TUIEp-
CCBUIKY Ha CTpaHHULy W3 APYyrod yacTu caiita, He-
o0xoanmo Hamucath [[:en:Main Page]]. I[IpumepHo
TaKuM k€ 00pa3oM MHOTOS3BIYHOCTH peajn30BaHa
U B Bukunenun.

g Toro 4roObl B PYCCKOSI3BIYHOW M aHTJIONA-
3BIYHOHM YacTsX He TpeOOoBajoCh JyOIUpOBaTh 00-
LIME 3JIEMEHTHl ONMCAHUH (Takue, HalpUMep, Kak
PUCYHKH), BBEJIEH CIIEIMATbHBIA pa3Jien caira, Ha-
3bIBACMBIN BUKHU-CKJIQIOM (http://algowiki-
project.org/pool), mpeaHa3HAYEHHBIN I XpaHEHUS
(aiinoB, KOTOpPBIE MOTEHIMAIBHO MOTYT HCIIOJIb30-
BaThca B 00eux vacTsax. UToObI BCTaBUTH Ha CTpa-

OTKpHITaA IHUMKIONE IHA CBOACTE AIrOPHTMOB

BoBpo nomanosars! MpwcoepmmniTecs!

VM3o6pamenne ann

Englsh

YuraTe nogpobies: O npoexTe pTHOn

« Py enos onwearms

Crpyxrypa npoexTa

« T1OMOLIS 8 PERAKTHDORSHIN

AOB38NATCR B NOAXDARIA PA3AEN KNACCHBNRALNN, NP roTomHOCTE cTaTed

Puc. 2. 'maBHas ctpanuna OTKPBITOM SHITUKIONETUH
CBOMCTB aJIFOPUTMOB

HUIy U300paKeHHE, 3arPYKEHHOE Ha BHKH-CKIIAJ,
ucnoib30BaTh Interwiki HEe HyXHO, JOCTaTOYHO
npocro Hamucath [[File:my image.png]]. Cucrema
CKOH(UTYpUpPOBaHA TaK, YTO MpPU OTCYTCTBHH JIO-
KaJbHOTO (hailia OHa MIIET €ro Ha BHKH-CKJIaje.
IIpu sTOM oOCTaBIEHa BO3MOXKHOCTH 3arpy’Karb
(haliel JTOKAJIBHO, a TIPH KOH(IJIMKTE WUMEH ACHCT-
BYET IPUOPHUTET JOKATBHOTO XPAHWIIHIIIA.

Bce Tpu pasmena (pycCKOSA3BIYHBIH, aHTIIONA-
3bIYHBIH M BUKU-CKJIAJA) IMOANEP)KUBAIOT €IUHBIE
yUYeTHbIE 3amucu. TO ecTh JOCTATOYHO OJUH pa3
3aperUCTPUPOBAThCA Ha JIOOOM W3 pa3fesioB, YTO-
OBl TOTOM PabOTaTh CO BCEMHU.

I'maBHass dacte OTKPBHITOH DHITUKIONCIAN
cBoiicTB anroputmoB AlgoWiki Haxoautcs B pas-
nene «Kmaccuduranus anroputMon». B atom pas-
Jesie JOCTYH KO BCEM OIHCAaHUSIM aJIrOPUTMOB
MPOU3BOJUTCSA TI0 TPYNIaM, COOTBETCTBYIOLIHM
TUTIaM BBIIIOJHAEMBIX ONepalui.

Juist Toro 4To0bI BCEMH TOJIE30BATEISIMH OJTHO-
3HAYHO IMOHWMAIIUCh TEPMHUHBI, MPHUMEHICMBIC B
OMMCAHMAX AITOPUTMOB, BBEIEH CICIMAIbHBIN
pasznen «I'nmoccapuit». Ilpumep crareit u3 I'nocca-
pusi MOXKHO YyBWAETh Ha puc. 3. [lo npuUHATBEIM

“noccapnii — Anrosmki - Mozilla Firefox

#1 Moccapui— Anro... %

€ 2 | @ algowiki-project.org | - a+ & v@aE &0~ =
23 3pheKTHBHOCTL pacnapannenMeaHna

SppexTusnocTs pacnapannenusamnsa (parallel efficlency) E = S/p (rae 5 - nosyvenHoe ycxoperie
PaBOTH MPOrPaMMEL 3 P - YHCND MENOML3YEMbX NPOUECCOPOR) OMPEAENTET CPEAHIOI DM BPEMEHH
BLINONHEHAA NAPANNEALHOND AATOPHTIA, B TEYEHKE KOTOPOTD NPOLIECCOPL! PRANLHD WCNOL3YIOTCA ANA
peLIeHn 33734, NONYEHHE BONLLIOTO YEKODENHA 13 CYET WCMONLIOBANIA BORLLIOND YHENS
MPOUECCOPOE 3a4ACTYI0 MPHBCANT K CHIKEHWIO PPEKTUBHOCTA.

Ec/u He BpaTh B pActET SPHEKT CyNEPAMHERHOTO YEKODEHHS, TO yYCKOPEHNE BLINONHEHMA NIPOT PaMMLI He
MPEBOCXOMHT YHCNA MCNOMbIYEMBIX NPOLECCOPOB P, @ IHAYMT, IMPEKTMBHOCTL PACNAPANNENHBAHNA HE
MPEBOCXORNT SAMHNLL. Hem BMKE 3TOT NOK33ATEND K SAMHILE, TEM NyHWe ANA NOALI0BATENS,
OCKO/LKY FOBOPMT O MEHLLIEM KONWSECTEE HAKNAAHLIX PACXOAOB, 3 3HEYAT, © NYHILEM KadecTse
PacnapanneNnBa«nA NporpaMMel.

24 3 peKTHBHOCTL peanusaunu

efficiency) nporpammel Rmax/Roeak ONPefienseTen Kak
OTHOLIEHME PEaNLHOR NPOHIBOAMTENEHOCTH Rimax K MKOBOR NDOKIBOAMTENEHOCTH Rpeak

ToCKOREKY MWKOBAR APOWISOANTENHOCTE HER
NPOTPaMML BCEr A2 MeHSWE SAUKMLLLL Hem BN STOT NOKAIATENS K SMMILE, TEM NyuLLe AR
1I073083TENA, NOCKOAKY FOBOPHT O TOM, 4TO Bonee 3HPEKTHENO 3AEACTEOBANEI PECYPCE KOMMERTERS

Ha npaxTHke,

25 fipycHo-napannensHas hopMa rpacga anroputMa
Apycro-napannentuan Gopma (AN®) — 370 npeacTagneHme rpada ANrOPUTMA, B KOTOPOM:
+ BCE BEPUIMHL Pa3EUTL HA NEPEHYMEPOBAHHSIE NOMHOMKECTEA ADYCOB,

+ HAMATLHAR BEPUINKA KAX0A AYTH PACIONOAENA HA APYCE C HOMEPOM MEHBLIMM, YEM HOMED APYCA
KOHEUHOM BEpUINH,

Puc. 3. ®parment ['moccapust OTKPHITOH SHIMKIONE AN
CBOMCTB aJIFOPUTMOB
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Ha JaHHBI MOMEHT COTJIALLCHUSM CCBUIKA Ha Tep-
MUH B ['Toccapuu BeTaBisieTcs: Ha MEPBOE BXOXKJIE-
HHUE JaHHOTO TEPMHHA B PEIAKTUPYEMOU CTPaHHUIIE.

Jnst Toro 4roObl MO OAHOM CXEeMe 3aloJHAThH
BCE pa3zienbl ONUCAHUS CBOMCTB pa3HBIX alrOpUT-
MOB, Hauaynoch (opmupoBaHue paszaena «PykoBo-
JICTBa U METOAMKW», KyJa 3aHOCSTCS MOLIArOBbIE
HMHCTPYKLUH I10 MOJYYEHUIO AAHHBIX I COOTBET-
CTBYIOIINX Pa3JIeJIOB OTIMCAHUM.

Camo omucaHue CBOWCTB KOHKPETHOI'O aro-
pUTMa CTPOMTCSI N0 NPHUBEICHHOW BBIIIE CTPYKTY-
pe. B Hagane onucaHus nmomeniaercsi KapTouka aj-
TOpPUTMa, B KOTOPYIO BBIHOCSITCSI OCHOBHBIE CBOMi-
CTBa, XapaKTEpU3yIOIlue NaHHBIA anroputMm. UH-
dopmanusi W3 KAPTOYKH QITOPUTMA JIOJDKHA
MO3BOJIUTH YUTATENIO OBICTPO OLEHHUTH, HACKOIBKO
JaHHBIH QJITOPUTM MOXKET OBITb €My TMOJIE3€H.
Ha puc. 4 npuBeaeHo Haydano OMMCAHUS pasJioxKe-
HUs Xoneukoro u3 OTKPBITOH SHIUKIONCAUN
CBOHCTB QJIFOPUTMOB C TIOKa3aHHON KapTOYKOH ai-
roputMa. B nanpHeliieM IuiaHUPYETCsl JOMOJIHSTH
WHPOPMAITUIO B KaPTOYKE AITOPHTMA SKCIEPTHHI-
MU OIIGHKaMH (HalpuMmep, «XOpOLIO pean3yeTcs
TOJIBKO Ha KOMIIBIOTEPAX C OOIICH MaMsAThIO», «I10-
3BOJIsIET I(PPEKTUBHO HCIIONB30BATh rpaduuecKue
YCKOPUTEIU» | T. JI.) & TaK¥Ke JaHHBIMH 00 ddek-
TUBHOCTH HanOoJiee NOMYJISPHBIX pealn3aLuil.

Pa3noXenHe XONeUKoro (MeTo KBaAPATHOTO KOPHA) — ANroBMHKH - Mozilla Firefox

& Paanoxenve Xoneu... * Yl
€ @ algowiki-project.org, +c B~ Q4+ A B &0~ =
93.160.9.35 OBCywnemHe fAR 3TOr0 IPapeca NDEACTAANTCA | 3pEFACTPHPOBITAC

.
Cramen | OBeymneswe . | ipocuaTp | Wevopus nepedir | | Hadimu

s
Algowikifs%  pa3noxeHmMe X0NeUKoro (METoa KBaapaTHOro KOPHS)

CeoRcTRa anropwTMa:

I « MocneposaTenbHan
CAOKHOCTS ANTOPHTMA.
o(n*)

+ BuicoTa ApycHo
NaPaAEHOR DOPMB
Ofn)

+ Winpuria ApycHo-
NAPANNELHOR (pOpM
O(n?)

* O6LEM BXOAHLIX BAHHLIX.
nins1)

3arnasHan cTpanma
Coewue Apamku

Cryuanas cTatea

0e AP0 ANTOpUTMA
MHETpY

CTPYKTYpa anropuTMa
Ca na
CaRsanHwe MpasK
CneucTparmnLs!
PocToRHHas ceunka

* O6LEM BLXOAHEX
Ha apyrmx Asusax Py

AakHux: T

English

Nesars/skcnopT

Puc. 4. Hauasno onucaHus pazinoxeHns: X0JIEIKOTO
C KapTOYKOH anropurma

HexkoTopsle anropuTMsl sIBIAIOTCA BapHaHTaMU
peanu3anydy Kakoro-to OOLIero MeToja pelieHHs
MaTeMaTh4yeckod 3amauv. B arom ciywae mnpen-
CTaBJIIETCSl Pa3yMHBIM BBOAWTH JIOTIONHUTENBHBIH
BEPXHUHN ypOBEHb ONUCAHMS, 4 HYMEHHO CTPaHMILy C
OMHCaHUEM OOIIero MEeToJa PEelIeHHs, C KOTOpPOoil
UAYT CCBUIKH HA OMHMCAHUS PEaTU3YyIOIUX TaHHBIN
METOJl aIrOPUTMOB. B HEKOTOpBIX ciydasx Npen-
CTaBJSIETCS. JOCTATOYHBIM HOAPOOHO OmMcaTh He-
Kuii 0a30BBIA alITOPUTM, a HA CTPAaHUIIE OMHCAHUS
MeTOoJla yKa3aTb OTJIMYMS APYTUX BApUAHTOB pea-
JU3allid alTOPUTMOB OT Oa3zoBoro. Tak, cefidac B
pamKax Tekymiero Bapuanta OTKPBITOW 3HIUKIIO-

MEJUU CBOWCTB aJrOPUTMOB JUIsl MeToAa XOJELKO-
TO BBINIOJHEHO MOJPOOHOE OnmucaHue 0a30BOrO TO-
YEeYHOTO BEIIECTBEHHOTO BapUaHTa JUIsl TUIOTHOM
CUMMETPUYHOM MOJIOKUTEIIbHO-OIPEETIEHHON
MaTpHIIBL, a Jjajee Ha CTPAHUIIE METOa XOJICIIKOTO
OyIyT ONMCHIBATHCS OTIMYUS OJIOYHOTO BEIIECT-
BEHHOTO BapHaHTa JJisl IUIOTHOM CHUMMETPUYHOUN
MTOJIOKUTEIILHO-OTIPEICIICHHON MaTPUIIL, BApHAHTA
JUTSL TZIOTHOW KOMIUIEKCHO-CHMMETPHYHOW MaTpH-
IBI U T.1I.

B xonte mo0p1x onmcannii OTKPHITOW SHITHUK-
JJoneauu CBOMCTB AJITOPUTMOB IPUBOJUTCA CIIMCOK
WCTIOJIB3yEeMbIX HCTOYHHUKOB. Takke IMpemoara-
eTCcsl BO3MOXKHOCTh yKa3aHUS aBTOPCTBA JIIONEH,
OCYHICCTBUBLIUX 3TO ONNMCAHUC.

Opranusanust padoThI ¢ caiiToM

Jist Hagama paboTBI ¢ CAalWTOM ITOJI30BATEINb
JIOJKEH 3apeructpupoBarbed. Ha naHHBI MOMEHT
perucTpanusi cBoOOIHAs, HO B OyAyIIeM IUIaHHUPY-
eTCsl BBE/ICHHE KaKOTO-TM00 peKuMa TOATBEpIKIe-
Hus peructpauuu. Cpasy nocie moixy4eHus 10CTy-
1a MOJb30BaTeNb MOXKET CO3[aBaTh M PEAAKTHPO-
BaTh cTpaHulpl. [louTn BCe AEMCTBUS MO CTPYKTY-
pUpOBaHUIO U 00pPabOTKE COAEPKUMOTO JICJIAIOTCS
MOJIb30BATENAMU Bpy4Hyro. I pasMeTKH penax-
TUPYEMOU CTpaHUIbl MOXHO HCIIONb30BaTh BHUKH-
TEKCT, BCTABISISI BPYUHYIO WMJIM C TTIOMOIIBIO BCTPO-
€HHOI'0 PEJJaKTOpa COOTBETCTBYIOINE TETH.

ITockonbKy onucaHue CTPYKTYypbl aIrOPUTMOB
MpearnoaraeT IMHUPOKOE KCIONb30BaHuEe (opMy,
UIi WX Habopa HCHONB3YIOTCS KOHCTPYKIUH
LaTeX, zakmroueHHsle B Terw <math>...</math>.
Juia 3amaHust BBIKIFOYEHHBIX (OpMyn (TeX, KOTO-
pble THIIYTCS C HOBOW CTPOKU U IIEHTPUPYIOTCH),
HCTONB3yeTcss KOHCTPYKUHA :<math>...</math>
(HauMHAETCS C ABOCTOTHS).

Jiig co3maHus HOBOW CTPaHHUIBI JOCTATOYHO
Ha CChIIAIOIIENCs CTpaHMIIE BBECTH KOHCTPYKIHIO
Buja [[HoBas crpanuinal] u mepeiiTu mo aBTomMaTH-
YECKH NOJyduBIIeics ccblike. EcTh cnenuanbHbie
KOHCTPYKIIMH JJIsl YCTAaHOBJIEHUS CCBHUIKH Ha CyIlle-
CTBYIOIYI0 CTpPaHUIly, Ul BCTaBKH PHUCYHKOB U
T.0. Jns 3arpy3kud pUCyHKa HY>KHO HCIOJIb30BaTh
CCBUIKY <«3arpy3uTh (ailim» B JIeBOW KOJIOHKE.
Jlyumie Bcero pucyHKH 3arpyartb Ha BUKU-CKJIA.

[Tonb3oBaTento MpPeAOCTaBIAECTCA  BO3MOX-
HOCTh Kak co3xarh pdf-¢aiin u3 Texymed cTpaHu-
el (HaxxaB cchlIKy «Ckauath kak PDF» B neBoit
KOJIOHKE), TaK W BBIOpPAaTh KOHKPETHBIE CTPaHMLIBI,
U3 KOTOPhIX OH xo04eT cobpars pdf-gain (Haxar
cchlIKy «Co31aTh KHUTY» B JIEBOW KOJIOHKE).

Bce mnocnennue mnpousBeAcHHBIE EHCTBUA
C CaliTOM MOYKHO IIOCMOTPETH MO CChIIKE «CBexkue
IIPaBKW» B JICBOM KOJIOHKE CaiTa.
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HAYAJIBHOE HAITIOJIHEHHUE
OTKPBHITOM SHIUKJIOIEINN

Kaaccupukanus ajaropurMmon

B paznmene «Knaccupukanus anroputMoBy Jie-
JaeTcsl MOMBITKA Pa3IoKUTh BCE ONMHMCHIBAEMbIE ajl-
TOPUTMBI 10 TeMaTH4YecKuM paszenam. Ilpeamnona-
raercs, 4ro 3Ta Kiaccudukaius OyaeT co Bpeme-
HEM BUIOU3MEHATHCS W TOMOJHATHCA IO Mepe
MOJKITIOUEHUA K HPOEKTY CIELHMAaINCTOB, OIHUCHI-
BAIOIIMX AJITOPUTMBI U3 JIPYIHX HaydHBIX oOJiac-
Teil. Huuemy Taxoke He MPOTHBOPEYHUT, €CIIN KaKue-
TO aJrOPUTMBI OyIyT BXOIOWUTH CPa3y B HECKOJBKO
pas3zenos.

Ha MoMeHT HanmucaHus cTaThbu KJIaCCI/I(bI/IKa]_[I/ISI
QITOPUTMOB UMEET TaKOH BU:

BexTopHbIe onepanuu
YMHOXEHNE MaTpUILBl HA BEKTOP
MatpuuHble onepanuu

4. Pa3noxeHuss MaTPHII

4.1 TpeyronpHbIE PA3I0KEHUSA

4.2 YHUTapHO-TPEYTrOJbHbIE PA3I0KECHHUS

4.3 PaznoxeHHnss Ha YHUTapHBIE W XeCCEHOep-
TOBBI MAaTPHIIBI

4.4 PaznoxeHHs Ha yHUTapHbIE M JHaroHaib-
HbIE MaTPHLIBI

5. Peunenue cucteM JUHEHHBIX YPaBHEHUN

6. TecTsl IPON3BOAUTENBHOCTH KOMIIBIOTEPOB

7. IlpeobpazoBanue Dypbe

8. Axroputmbl Ha rpadax

9. ANTOpUTMBI ITOUCKA

10. AnropuT™MBI COPTHPOBKH

11. BerurcnurenbHas TeOMETpUs

12. KommerorepHas rpaduka

13. Kpunrorpaduueckue aaropuTMel

14. HeitpoHHble ceTu

15. AnropuTMBI ONTHMHU3ALNN

16. AnTrOopUTMBI TEOPUH UTD

17. AnropuTmMbl MOJEIUPOBAaHUA KBAaHTOBBIX
CHUCTEM

17.1 ANTOpUTMBI MOJIETMPOBAHNS KBaH-
TOBBIX BBIYMCICHUN

18. JIpyrue anroputmsl

W=

CHuCcOK aJITOPUTMOB 1151 HAYAJIbHOTO
HANOJIHEHHA

Hns nagampHOro HamomHeHUs OTKPBITON 3H-
LIUKJIOTNIENHA CBOMCTB anroputMoB AlgoWiki Obun
BbIOpaH psiJi aIrOPUTMOB OT BECbMa INPOCTHIX [0
JIOCTaTOYHO CJIOXKHBIX M COJEpPKATENBHBIX. JTOT
Habop B OyAylleM [OJDKEH MOCIYXKHTh 00pa3lioM
IIPY BKJIIOYEHUH B MPOEKT HOBBIX CIICLHAIHCTOB,
OIMCBHIBAIOIUX CBOU IPEIMETHBIE 00JIACTH.

Ha momeHT HanucaHusg cTaTbu B pa3HOM cTe-
IICHW TOTOBHOCTH Ha CaiiTe NpeACTaBJICHBI Clie-
IYIOLINE allrOPUTMBI:

e Pasmoxenne XOJIEIKOTO (METOa KBajpat-
HOTO KOPHS)

° CyMMHpOBaHI/IC CIBaMBaHUECM

° PaBHOMCpHaH HOpMa BCKTOpA, BCHICCTBCH-
Hasd BEpCHs, HOCJ'Ie,Z[OBaTeJIBHBIﬁ BapHaHT

° PaBHOMepHaH HOpMa BCKTOpA, BCIHICCTBCH-
HaA BEpcCus, HOCJ'Ie,I[OBaTeJ'ILHO—HapaJ'IJ'ICJ'IBHLIﬁ
BapHUaHT

o CKaJ’IS[pHOC IIPOU3BEACHUE BEKTOPOB, BEC-
I CCTBCHHAA BEPCHU, HOCHCI[OBaTeHLHBIﬁ BapUaHT

e CkalsApHOE MPOU3BEJECHUE BEKTOPOB, BE-
LIECTBEHHAs BepcCHs, MOCIIEIOBATENIBHO-
napajijienbHbId BapUaHT

e High Performance Conjugate Gradient
(HPCG) benchmark

e Linpack benchmark

e CyMMa BeKTOpa W IPOU3BEICHHUS MATPHULIBI
Ha JIpyrod BEKTOp, BEUIECTBEHHAsl BEpPCHs, IOCIIe-
JIOBAaTEIbHBIN BapuaHT, IUIOTHAS MaTPHIIA

e (CyMMa BEKTOpa M IPOU3BEICHUS MATPHULIBI
Ha JIpyroi BEKTOp, BELIECTBEHHAs Bepcus, Mociie-
JIOBaTeIbHBIN BapUaHT, pa3peKeHHas MaTpULa

e [locnenoBaTenbHO-NApaJUIENbHBIA ~ METOJ
CYMMHUPOBAaHUSA
e [locnenoBaTenbHO-NApaIUIENbHBIA ~ METOJ

HaxO0JICHUSI BCEX YACTHBIX BBIPaXEHUU NJIs acco-
LHUATUBHBIX ONEepalni

e (Cxema Ilopuepa, BemiecTBeHHas Bepcus,
MOCJIEA0BATENbHBIN BAPUAHT

e CnBHT apryMEHTOB MHOTOWIEHA IO CXeMe
I'opuepa, BemiecTBeHHass BepcHs, MOCIENOBATENb-
HBII BapuaHT

e Pemenue npaBoit JIByXTUaroHaIbHOU
CJIAY, BeliecTBeHHasi BepcHsl, OCIIEI0BaTEIbHBIN
BapHaHT

e PemieHwe  OpaBod  JIBYXJAMAaroHaJIbHOU
CJIAY ¢ enuHUYHOM IMAroHalblo, BEIICCTBEHHAS
BEpCUs, IIOCIEA0BATEIbHbIN BAPUAHT

e Pemenue JIEBOI JIBYXIMaroOHAJIbHOM
CJIAY, BemiecTBeHHAs! BEpCHs, MOCIEI0BATEIBHBIIM
BapUAHT

e Pemenue neBoil nByxanaroHanbHoit CJIAY
C CIMHUYHOH JMaroHaiblo, BEIIECTBEHHAs BEPCHS,
MOCTIeI0BAaTEIbHbIA BapUaHT

e PaznoxeHue TpexauaroHaJIbHONH MaTpHIIb,
BEILECTBEHHAs] BEPCHs, IOCIEIOBATEIbHBIN BapH-
aHT (TiepBast CTaJus MPOTOHKHN)

e PaznoxxeHue TpexauaroHaJbHONH MaTpHIIbL,
BEIIECTBEHHAs! BEPCHS, IOCIIEAOBATENbHBIN Bapu-
aHT 0e3 KopHel (TepBasi cTaaus MPOTOHKH )
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e PaznokeHue TpexIuaroHaaIbHOW MAaTPHIIHI,
BCIIICCTBCHHAS BEPCHs, MOCJICIOBATCIbHBIN BapH-
aHT C KOPHSAMH (TIepBasi CTaHsI POTOHKHN)

e brictpoe npeobOpazoanne Dypre s cre-
neHel IBOUKA

e VYMHOXEHHE IJIOTHBIX MaTpHI]

e  VYMHOXEHUE IUIOTHOM MaTpULIbl HA BEKTOP

e Meron l'aycca pemenus CJIAY (mpsamoit
XO[)

e Meron 'aycca pemenust CJIAY (oOpatHblii
XO[)

e Ksamparypueie (KyOaTypHBIE) METOMBI

YUCJICHHOTO MHTETPUPOBAHMSI IO OTPE3Ky (MHOTO-
MEpHOMY KyOY)

3AK/IIOYEHUE

OcHoBHas 3agada, KOTOpasi CTABUTCS B JAHHOM
NPOEKTe — 3TO pa3paboTka (HyHIAMEHTAJIbHBIX OC-
HOB U (popMasu3alus mpoiecca OTOOpaKeHHs al-
TOPUTMOB Ha apXUTEKTYPy MapalIeIbHBIX BBIYHC-
JIMTEJILHBIX cucTeM. PemieHue JaHHOM 3ajjaud IO-
3BOJIUT MOJYYUTh OTBET HA MHOTHE BOIIPOCHI, TAKUE
KaK:

e KaxoBpl (pyHIaMeHTaIbHBIE OCHOBHI MPO-
mecca paspaboTku A((HEKTUBHOTO MPOTPAMMHOTO
obecrieueHUs?

e Yro B
3G PEeKTHBHOCTH?

PCAIBLHOCTHU BIIUACT Ha

e Yr0 3/1€CH MOKHO BOCHPHHSATH U3 CHEJIaH-
HOTO paHee, YTOObl HE MOBTOPATH OJHY M Ty XKe
paboty cHoBa u cHOBa?

e Kak coxpanuth uHBecTUIMH (Bpems, ¢Qu-
HAaHCHl U [Ip.), BKJaJbIBaeMble B pa3paboOTKy Hpo-
rpaMMHOTO O0O€credeHnsl UId BBICOKOIIPOU3BOAH-
TEJBHBIX BBIUNCIUTEIBHBIX CUCTEM?

CoznaBaemast OTKpBITas SHITUKIIOTIC NS
cBolicTB anroputMoB AlgoWiki He mMeeT mpsiMbIX
aHAJIOTOB B MUPOBOI1 mpakTuke. [Ipobnema TyT He
B TOM, YTOOBI CHENaTh U OITyOJWKOBATH SHITUKIIO-
nean0, pPabOoTAOIYyId HA MPUHIUIAX BUKH-
texHonorud. [lpobnema B TOM, 4TO HET HE TOIBKO
aJICKBaTHOTO KOHTEHTa, HO Jake MOHMMAaHHS, Kak
MOJTIOOHBI KOHTEHT MOXHO ObUTIO OB (hopMHUPO-
BaTh.

Ileppas Bepcuss OTKPBHITOM SHIMKIONEIUN
cBoticTB anroputMoB AlgoWiki He siBisieTcss OKOH-
YaTeNbHOU W OyZeT MOIU(UIUPOBATHCS H COBEP-
meHcTBoBaThest. OHAKO Ha Hell oTpadaThIBAIOTCS
T€ MPHUHIIUIIBI, KOTOPHIE XOUETCS 3aJI0XKUTh B OKOH-
YaTEJIbHbIA BApUAHT SHLIUKIONEIUH, HAIIOIHAEMON
MHUPOBBIM BBIYHUCIHTEIBHBIM COOOIIIECTBOM.

JlaHHBIE O JMHAMUYECKHX XapaKTePUCTHKAaX
KOHKPETHBIX Peau3aliii ajJrOpUTMOB, OIIMCAHHBIX

B paMkax OTKpPBITOW SHIIUKIIONEINHA CBOWCTB aJro-
putMoB AlgoWiki, momy4eHbl Ha CyNepKOMITBIOTeE-
pax CKUo® MI'Y «YeObimeny [23] u
«JlomoHOCOB» [24].

HccnenoBanne BHIMONIHEHO B MOCKOBCKOM To-
CyZlapCTBEHHOM YHUBEPCUTETE UMEHH
M. B. JlomoHocoBa 3a cuer rpanta Poccuiickoro
Hay4yHoro dona (mpoekt N14-11-00190).
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