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Abstract: This article includes a comparison of rendering 3D models in three different sys-
tems: a personal computer, render farm, cloud computing.
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Beenenne. Ha cerogusimnumii 1eHs B cepe MHPOPMALMOHHBIX TEXHOJIOTHI IIMPOKOE pa3-
BUTHE TNOJYYUIH 0OauHble BbluMciaeHus. OOJauHble BHIYUCICHUS MMEIOT HIMPOKYyIo chepy mpHu-
MEHEHHS, OJIHOM M3 aKTyaJbHbIX Ha CETOJHSIIHUN JCHb ABJSIETCS 00JIauHbIi peHaepuHr. Penme-
PUHT — 3TO TepMHUH KoMmmbloTepHO# 3D rpaduxu, KOTOpsIM 0003HAYAIOT MPOLECC BU3YaU3allUH,
WU TIOCTPOCHUSI M300paKEHUsI, MOJIEIN C MOMOIIBI0 KOoMIbloTepHOW mporpammbl [1]. Ceromus
KOMITaHUHU 4Yallle BCEro Jjs 3TUX Ieleld HCHOJb3YIOT peHIep-(QepMbl, KOTOpbIe SBISIOTCA COO-
CTBEHHOCTHIO KOMIIAaHUH, 100 CTOpOHHME peHJep-pepMbl. Pennep-dhepma — 3T0 KOMIBbIOTEPHBIH
KJIacTep JUIsl pEHACPUHTAa KOMITBIOTEPHON TpadUKH ¢ IIOMOIIBI0 aBTOHOMHOM MaKeTHON 00padoTKH
[2]. B obnake B oTimume oT peHaep-GhepMbl, BaM BBIJCSIETCS HE pecype, a Iefasi onepannoHHasl
cUCTeMa, BbINIOJHSeMasl Kak BUpTyalibHas cpena. Kaxmoi takoil cucteme Boiaensercs ao 100%
pecypcoB MalllMHbI (MHCTaHCa) HAa KOTOPOW OHA BBIMOJIHSETCS. B ciydae HEXBaTKU pecypcoB, MOX-
HO HCIIOJIb30BAaTh HECKOJBKO MHCTAHCOB C OJMHAKOBBIMHM KOH(PUTYpallUsIMU IJIsl pacpeaesiEHHOTO
PEHICPHUHTA U TEM CaMbIM YBEIMYHTh CKOPOCTh PEHACPUHTA B HECKOJIbKO pa3 [3].

ITocTanoBka 3agaun. Yare Bcero KOMIIAHUU UCTIOB3YIOT 00JIAYHBIN PEHICPUHT WK PEH-
nep Gepmbl U1 TTpocueTa OoNbIINX W TsHKeTbIX 3D n300pakeHnid uiau clieH. B Hamem skcnepu-
MEHTE MBI MPOCYUTAEM OJHO CTaTHUYECKOE M300pakeHHE Ha JOMAalIHEM KOMIIbIOTepe, Ha CTOPOH-
Heit perep-dpepme u B obiake. B kauectBe 3D pemakropa Bocnosb3yemcs nmporpammoii Cinema4D
R16, mns pacnpenenéunoro penaepunara - Cinema4dD TeamRender. MomiHocTh KOMIbIOTEpa -
6enumapk Cinebench R15 [4].

PeniepuHr B pa3iM4HbIX cuctremax. /[ Hauana mompoOyeM MpOCYUTaTh KAPTUHKY Ha
JOMAIIIHEM KOMITBIOTEPE, KOTOPBI UMEET CIIeayromue mapaMerpsl: mporeccop: Intel Core i7-4770,
3.4 GHz; 16 GB RAM. Pesynbratsl Tecta Cinebench R15: 739 scores.

Puc. 1. Pengepunr Ha JoMalniHeM KOMITBIOTEpE.

B kauectBe peHaep-(gepMbl BOCIOJIB3YyeMCSl OJHOM M3 CaMblX MOIIHBIX Ha CETOTHSIIHUN
JeHb penaep-pepmoii o HasBanuem RebusFarm. B pacnopstkenun RebusFarm 1500 cepsephbie
€IMHULIBI, UMEIOIINE OOIIYI0 BEIYUCIUTENbHYIO MOIIHOCTE: 49440 GHz, a cymmapHBIif moka3aTelnb
CineBench R15: 2 230 000 scores.

Bpewms pennepunra 3D monenu Ha 50 cepBepax KOMIAHUHM COCTaBUIO 6 MHHYT, MPU 3TOM
CTOMMOCTh PEHJICPUHTA MO Tapudy SKOHOMHBIN cocTaBmia: $4 (prUCyHOK 2), MpH 3TOM Ha Tapude
npemuyM (0e3 ouepesieit) CTouMoCcTh cocTaBuT: $6,79.

Hroro 3,65 EUR 4,02 USD

Render time on RebusFarm (50 nodes): 0,10h

Puc. 2. Pernepunr Ha penaep-pepme RebusFarm.
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[Tepeiiném k obnagyHOMYy peHACpPUHTY. B kKadecTBe 001a4HOTO MpoBaiiepa BOCIOIb3yeMCs
yCIyraMy OJHOTO M3 CaMbIX MOMYJISPHBIX IMPOBAiIepoB B MUpE ¢ OOJbIINM (QYHKIIHOHATOM Ama-
zon EC2.

JInst co3aHus BUPTYallbHOM MalIMHBI MbI BEIOpanu uHctane g2.2xlarge:

e Ilena B peruone N.Virginia B pexxume spot price: $0.43 B yac;
e [Iponeccop: Intel Xeon CPU E5-2670 @2.6GHz, 32 sinpa;

e OneparuBHas namats: 60 GB RAM,;

e PesynpraThel Tecta Cinebench R15: 1931 scores.

[Tpu nomoum TeamRender co3nanum depmy u3 10 HHCTAHCOB C BBIICONMCAHHBIMU XapaK-
TEPUCTUKAMHU JUIsI pactpenenéHnoro penaepunra. [Ipomecce 3amycka Takoit KOHQUTYpaluu 3aHUM a-
er 10-15 munyr. [Ipu 3TOM KOH(DUTYyparus MPaKTUYECKH HIeaTbHAast, TAK KaK BCE HOJBI UMEIOT
UACHTUYHOE MPOTPAMMHOE M TEXHHYECKOe oOecreueHue, JOKajdbHas CeThb IMPU 3TOM HMEET CKO-
pocts 10 Gbit. Pesynasrars Tecta Cinebench R15 rakoii cucremsr Coctapuiu 19120 scores.

Bpewms pacnipenenénnoro obnavHoro pesjaepunra coctabmwio 10 munyr (pucyHok 3), npu

3TOM CTOMMOCTH apC€HIbI CO3TaHHOI'0 KJIaCTEpa COCTaBUIa $4 3 B yac.
Render started on: 09.03.2016, 18:38:27

Render Time:

Puc. 3. OGmaunsrii pernepuHr Ha cepBepax Amazon EC2.

Pe3yabTaTsl padorsl. V3 npoBeeHHOrO BBIIIE SKCIIEPUMEHTa BHIHO, YTO Hanbojee BbI-
rOJIHO MCHOJIb30BaTh peHlep-PpepMy MO COOTHOUIEHHIO I€HA-KayecTBO, HO CJIEAYeT y4YecTb TOT
(bakT, 9TO MPH MCIOJB30BAHUS 0OJAYHOTO PEHJEPUHTAa MBI apeHyeM cepBepa Ha 1 Jac, a peHaep
uaTest Becero 10 MUHYT, TO €CTh MBI MOYKEM MPOCUYUTATh 4 TaKUX MOJENH (MpU yuéTe pa3BEPTHIBA-
HUS CUCTEMBI B 15-20 MuHYT).

BoiBoabl. HecomHeHHO, HCIoIb30BaHNEe 00JIaYHOTO PEHJIEPUHTA UMEET Psijl IPEUMYILECTB.
Bo-nepBbix, 001ako He OorpaHUuYMBaeT Hac B HabOpe MPOrpaMMHOTO O0ECHedYeHHs, Mbl MOXKEM
YCTaHOBUTH JIIOOYIO MPOrpaMMy B OTIMYHME OT KOMMEPUECKUX peHIep-pepM, UMEIOIIHUX B CBOEM
pacrnopsKEeHUH TOJIBKO OTpeNeNEHHBIN Habop mporpamMm. Bo-BTOphIX, 00J1ako rapaHTUpyeT HaMm
npaktuaecku 100% paboTocrocoOHOCTH U OTIaThl IO MEpe MOJIb30BaHUs pecypcoB. B-TpeTbux, Ha
o0Jyiake TPUHATHI MEphl 0E€30MACHOCTH M MOYXKHO HE O0ATHCS yreuku MHpopMaIuu. B-ueTBepThIX,
MBI MO’KEM HCIT0JIb30BaTh X0Th 1000 KOMITbIOTEPOB, 0OBEAMHEHHBIX B €IMHBIN KIIACTEP C OTPOM-
HOM MOIIHOCTHIO. B-IIATHIX, IIEHOBask MOJMTHKA: MO CIIOTOBOM IL[EHE MOKHO apeHJIOBaTh MOIIHBIE
MalliHbl 32 0YeHb MaJIeHbKYIO omaTy. K MHUHYycaM MOKHO OTHECTH HEeOOJIbIINE CIIOKHOCTH MpU
pa3BEPTHIBAaHUU KJIACTEpa IJIsl paclpeAeaEHHOrO PeHIEPUHTa.

KoneuHo, eciu KOMIIaHusi UMeET MOCTOSTHHBIN MOTOK (PailyioB Ha peHIEp U MOXKET cebe Mo3-
BOJIUTH COOCTBEHHYIO peHzep-pepMy, To 3T0 OyIAeT HAaWIY4IIuid BapHaHT U peHaep-depma cuycrs
KaKOM-TO MPOMEXYTOK BpeMeHH oKynuTcs. [y ¢ppunancepoB U HEOOJIbIINX KOMITAHUN 0OIaYHbIN
PEHIEPUHT, HA MO B3TJISIA, SBIISETCS ONTUMAIBHBIM U CAMbIM MOAXOIALIUM BapUAHTOM.
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