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denopoB AHTOH Bacunbesny,

CTYAEHT 5 Kypca

Kadhepbl MHOPMATUKN,

eCTeCTBEeHHOHaY4HbIX AUCLMMINH 1 METOAMK MpenojaBaHuns
Benropofckuii rocyfapCTBEHHbIN HaLMOHa/IbHBIA UCCeA0BaTE IbCKUIN
yHuBepcuteT (HNY «benl"y»),

(benropopa, Poccus)

Benaesa NpunHa HukonaesHa,

[OLEHT Kaepbl MHOPMATUKK,

eCTeCTBEeHHOHaY4HbIX AUCLMMINH U METOAMK MpenojaBaHuns
Benropofckuii rocyapCTBEHHbIN HaLMOHa/IbHBIA UCCeA0BaTEIbCKUN
yHuBepcuteT (HNY «benl"y»),

K. .-M. H., JOLEHT

(benropopa, Poccus)

OB30P TEXHOOI I ANA CO30AHNA MHTEPAKTUBHbIX
KAPT

3a nocnegHve rodbl MOSIBUIOCH MHOXECTBO TEXHOMOrMA  Co3daHus
Pa3/IMyHbIX MHTEPAKTUBHbLIX KapT M CrpaBOYHUKOB [6], KOTOPblE MOTYyT MOMOYb
BaM B OPUEHTUPOBAHUN Ha MECTHOCTU. K HUM MOXXHO OTHEeCTU BCEBO3MOXHble
KapTorpagmyeckue cepsucbl, Takme kak Google Maps, AHgekc Kaptbl, 2Gis u
apyrue. V13 TexHonorunin cnefyet 0TMeTUTb pas/inyHble 6MOINOTEKM AN1d paboThbl C
KapTorpagmyeckumn faHHbIMU, Takue Kak Leaflet, OpenLayers n gpyrue.

CnefyeT ynomsaHyTb, YTO MOXHO MOHMMATb MOA WHTEPAKTUBHOW KapTOW.
JT0 Takasa KapTa, KOTopas [0/KHa B3aMMOENCTBOBaTb C MO/Mb30BaTeNeM U C
[aHHbIMW Ha Be6-CTpaHuLe, Ha KOTOPOW OHa pacrnosoXeHa. TO eCTb 0OblYHbIE
N300paXKEHNSA KapT He ABNAKOTCA MHTePaKTUBHbIMM [7].

Takke crnegyet O00bsABUTbL, KakuMe KpPUTEpMM Mbl paccmaTpuBaeM B
TexXHonornax. Ham, kKak paspabotymkam MporpaMMHOro obecrieyeHus, B NepByto
oyepefb, BaXHbl: PYHKUNOHANIBHOCTb, TMOKOCTb N afanTMBHOCTL B Pa3paboTke,
noAfepXKKa CTaH4apToB, HaM4yve NoAPOOHON AOKYMeHTauuW, a Takke MOAeNb
pacnpocTpaHeHus.

B npencTaeneHHo paboTe paccMaTpuBAROTCA pPas3/iMyHble TEXHOJOrUN,
npegHasHavyeHHble 418 CO34aHNS UHTEPAKTMBHbIX KapT.

Cepsucel, Tuna Google Maps[2] n AHpekc KapTbl [1]. OHM BO MHOrom
MOXOXM W MPefoCTaBA0T CXOXKUA PyHKUMOHaN. OHM yA06OHbI M0/1b30BATESHO,
MUMEKOT MHTYUTUBHBIN N NMOHATHBIN NHTEPQENC. Y HUX B HAIMUUK OTPOMHbIe 6a3bl
[aHHbIX, PErynsipHO MOMOMHAEMble TakXXe OObIYHbIMK M0/Ib30BATENIAMU MYTEM
OCTaB/IEHMS Pa3/IMYHbIX METOK, (hoTorpaduii 1 KOMMEHTapUeB K pasHbIM MecTam
Ha KapTe. Takxe y 060Mx cepBMcoB umetoTcs API, KOTOpbIA OHW NPeaoCTaBNAloT
A1 NONb30BaHWA Ha pas3/INyHbIX CalTax W B MNPUNOXEHUSAX, B KOTOPbIX
Heobxoaumbl KapTorpaguyeckme qyHKUMA. OHU NMOXO0XN He TO/bKO B YA06CTBE
MX WCMOMb30BaHNA, HO TakXke B Mofenn pacnpocTtpaHeHusa. O6a cepsuca
MO3BONIAKOT UCMOMb30BaTh CBOM APl YaCTHbIM No/b30BaTeNsIM BGECNIATHO C
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HEKOTOPbIMW YCNOBUAMU [3, 8]. OfHaKo A1d KOMMEPYECKOro U MHOro
MCMOMb30BaHNA B3VMMaeTCA Mnata, OnpefeneHHas pPasIMYHbIMU  TapUPHLIMU
nnaHamy, KOTopble npeanaratoT KOMMNaHUK.

OpenlLayers — 61MbAnMoTeKa C OTKPbITbIM NCXOAHLIM KOAOM, HamnMcaHHas Ha
JavaScript, npegHasHayeHHas A1a CO34aHMA KapT Ha OCHOBe MPOrpammHOro
nHtepdeica (API), nogobHoro GoogleMap API. bubnunoteka BK/OYaeT B cebs
KOMMOHEHTbI 13 pas3nyHbIX JavaScript-ombnnotek, Takux kak Rico un Prototype
JavaScript Framework [5].

OpenLayers nNo3BosnsieT 04eHb ObICTPO M NErko co3fgaTe web-uHTepderic s
0TOOPaXKEHNA KapTorpauuecknx AaHHbIX, MPeACcTaB/IEHHbIX B pasHbIX hopmarax
N PacnosioKeHHbIX Ha pa3n4YHbIX cepBepax. bnarogapsa OpenlLayers pa3paboTyunk
MMeeT BO3MOXHOCTb C034aTb, K MPUMepy, COOCTBEHHYIO MHTEPaKTUBHYHO KapTy,
KOTopasi MOXeT BKIo4YaTb B cebs cnou, npegoctasnsemble WMS un WFS
cepeepamu, Takumu Kak Mapserver, ArciIMS wnu Geoserver, U AaHHbIMA
KapTorpagmyeckux cepsucos Google [5]. bubnuoteka ABnseTcs pa3paboTKon C
OTKPbITbIM UCXOA4HbLIM KOAOM W pa3pabarbiBaeTcA MpPu CMOHCOPCKOA NOAAEPXKKe
npoekta MetaCarta, KoTopbli1 ucnonb3yeT OpenlLayers B cBOMX pa3paboTkax. Tem
He MeHee, OpenlLayers ABNSETCA He3aBMCMMbIM CBOOOLHO pacnpocTpaHAeMbIM
npoaykKTom [5].

Leaflet sBnseTcAd LWMPOKO WMCMONb3yeMOW OUOMIMOTEKON C OTKPbITbIM
MCXOAHbLIM KOAOM [4], YUTO BbIFOAHO ee OTIMYAET OT paHee ynomsaHyTbix API. OHa
HanmcaHa Ha JavaScript. [loggepXXuBaeT  OGOMbLUMHCTBO  MOOW/bHBLIX U
CTauMoHapHbIX nnaTopm 13 ynucna Tex, 4to noggep>kmeator HTMLS n CSS3.

Leaflet no3sonsdetr pas3paboTumky, daxe He 3Hakomomy c ['WVIC, nerko
oTobpakaTb  pacTpoBble  KapTbl, C,  BO3MOXHOCTbIO  WCMO/Ib30BaHUA
LOMOMHUTENBHBIX CMI0EB, HaKMNafblBaeMbIX MOBEPX OCHOBHOro. Cnov MoryT ObiTb
NHTEPaKTUBHbLIMW, HaNpumMep, 0TobpaXkaTb NOACKA3KY MPU KMKe Mo MapKepy.

Hapsgy c¢ OpenLayers n Google Maps APl — ogHa u3 Hanbonee
MONYNAPHbIX KapTorpauueckmux JavaScript-ombnnoTtek, MCMosb3yowancsd Ha
TaKUX KpynHbIx caiTax, Kak Flickr, Foursquare, Craigslist, Data.gov, IGN,
npoektax Bukumegna, OpenStreetMap, Meetup, WSJ, MapBox, CloudMade,
CartoDB v gpyrux [4].

PaccMOTpeHHble B NpeAcTaB/eHHON paboTe nporpamMmHble CpeacTea C
OTKPbITbIM MCXOAHbIM KOAOM MPakTUYecKU Masio, YeM OT/IMYatoTCAd U BblOOp
OfHOr0 MNWU Apyroro OonpegenseTca Mbo HainmuvMem Yy OAHOro creunguyeckoi
OCOGEHHOCTM WAW  NnarnHa, HeobxoAuMbIX pas3paboTyumky, NM60 NINUYHBLIM
npeanoYTeHVeM B y4006CTBe MCNONb30BaHNA 1 pa3paboTke.

NlutepaTtypa:

1. APl Kapt - TexHonormm AHpekca URL: https://tech.yandex.ru/maps/
(nata obpatleHus: 6.12.2016).

2. Google Maps APl URL: https://developers.google.com/maps/ (paTa
obpatleHus: 6.12.2016).

3. Google Maps/Google Earth APIs Terms of Service URL:
https://developers.google.com/maps/terms (gata obpatyeHus: 6.12.2016).
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4. Leaflet - a JavaScript library for interactive maps URL:
http://leafletjs.com/ (gaTta obpatleHus: 6.12.2016).

5. OpenLayers 3 URL.: http://openlayers.org/ (aaTa obpatleHus: 6.12.2016).

6. Mpuroptok A. ., bparuHckas 1. IN. OnbIT Be6-KapTorpaguposaHmsa Ha
ocHoBe cepsuca Google Maps // NHTepakcno Meo-Crnbups. 2008. Ne2 C.291-293.

7. HagpipoB L.0. OnucaHne KOHUENUMM MHTepaKTUBHOW KapTbl // BECTHUK
Cryr wvT (Cnbupckoro rocygapCTBeHHOro YHMBEPCUTETA [EOCUCTEM U
TexHosnorunin). 2011. Nel (14) C.62-68.

8. Ycnosua wucnonb3oBaHnsa cepsuca «APl AHpekc.Kapt» URL:
https://yandex.ru/legal/maps_api/ (gata obpauieHus: 6.12.2016).

" npnyeB ApceHnii AHApeeBnY

CrtypneHT 4 Kypca,

Kadheapa matemaTnyeckoro 1 nporpaMMHoOro

obecneyvyeHns MHHOPMALMOHHBLIX CUCTEM

MHCTUTYTa MHXEHEPHBLIX TEXHO/IOMMUIA N eCTECTBEHHbIX HaYK
HNY «benl'Y»

BoluncneHna bINae Ha npougeccopax CPU n GPU

Ha cerogHAWHWIA feHb B BbIYMC/IEHUN ObICTPOro npeobpasoBaHns Pypbe
(BINa®) HabnogatoTca cneayoLne TeHAeHUNN:

AnnapaTHOe YCKOpPeHWe: MCnosib3oBaHWe CrneLnpoLeccopoB M BblYUCIU-
Te/IbHOW MOLLHOCTW BUAEOKapT.

POCT 4acToT yHMBEpPCa/IbHbIX NPOLECCOPOB YNEPCA B (PU3NYECKMe OrpaHu-
YEeHMSA W BbICOKOE 3HepronoTpebneHve, U yBeNMYeHne nX NpPou3BOAUTENIbHOCTYU
BCE Yalle MPOMCXOAUT 3a CHET pasMeLLleHMA HeCKOMbKMX A4ep B 04HOM unne[l; c.
68]. MNpoaasaemMble ceiyac NPoLLECCopbl COAePXXaT NM1Lb A0 YeTbIpEX aaep (aanb-
HeMLWWIA poCT He BYAeT ObICTPLIM) U OHW NpeAHa3HayYeHbl AN 06bIYHbIX NPUOo-
XXeHuin, ncnonb3ytoT MIMD — MHOXEeCTBEHHbIN NOTOK KOMaH/ U AaHHbIX. Kax-
[0e A4po paboTaeT OTAENbHO OT OCTa/bHbIX, UCMOMHAA pa3Hble UHCTPYKUUA 4Nns
pa3HbIX npoteccos [2; ¢. 217].

CneyunannsnpoBaHHble BEKTOPHbIE BO3MOXKHOCTU (SSE2 n SSE3) ana yeTol-
PEXKOMMOHEHTHbIX (OAMHAapHas TOYHOCTb BbIYMC/IEHWIA C NaBatoLWein TOUKOM) 1
[BYXKOMMOHEHTHbIX (A4BOHAasA TOYHOCTb) BEKTOPOB MOSABU/INCH B YHMBEPCA/IbHbIX
npovLeccopax 13-3a BO3POCLUNX TPEOOBaHNI rpaginyecKmX NPUIOXKEHWNA, B NePBYHO
oyepenb. IMeHHO noaToMy AnA onpefenéHHbIX 3adady npumeHeHne GPU BbIrog-
Hee, BeAjb OHN N3HAYa/IbHO CcAenaHbl Ans Hux [3; c. 58].

Hanpwumep, B Bugeoumnax NVIDIA oCHOBHOW 6/10K — 3TO My/bTUNPOLIeC-
COp C BOCEMbIO-AecATbio Aapamu 1 coTHAMM ALU B LenoM, HECKONbKUMN ThICS-
4yaMn PerncTpoB N HebOsbLUMM KONMYECTBOM pasfensiemoi obuieii namatul4; c.
112]. Kpome T0ro, BufeokapTa COAepP>KMT ObICTPYHO rnobasibHyo NaMsaTh C AOCTY-
MOM K Hell BCEX MY/IbTUNPOLLECCOPOB, IOKA/IbHYIO NamATb B K&XA0M MY/bTUMNPO-
Lieccope, a Takxke cneuuanbHy NaMaTb 419 KOHCTaHT.
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