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HNCIIOJIb30BAHUE BBIYUCJIUTEJIBHBIX PECYPCOB
BUJIEOKAPT ITPU CO3JJAHUM KJIMEHT-CEPBEPHOI CUCTEMBI
OBPABOTKHU PACTPOBBIX U30BPAKEHUI

Y crarTi 3ampomoOHOBAHO —apXiTeKTypy cepBepa OOpOOKH pacTpOBHX 300pakeHb, 3IaTHOIO
BUKOPHCTOBYBATH OOYHCIIOBAIbHI PECYpCH TOJOBHUX MPOLECOPIB CHCTEMH Ta BiJ€OKapT.
3ampornoHOBaHO MiaXiAg 10 3a0e3nedeHHs MNpsMOi Ta 3BOPOTHOI CYMIiCHOCTI MOZAYJIHO OOpOoOKH
300pakeHb Ta cepBepa. PO3MISAHYTO 3aCTOCYBAaHHs [OaHHOW apXiTeKTYpH [UIsi CTBOpPEHHS BeO-
3aCTOCYBaHHS CTBOPEHHS Ta 0OPOOKH 300pakeHb 3 POLIUPEHHM JUHAMIYHUM [Tialla30HOM.

B cratbe mnpemioxkeHa apxXuTekTypa cepBepa 0OpabOTKM pacTpoOBBIX H300pa)KeHWi, CIOCOOHOro
HCIIOJIb30BaTh BBIUHMCINTEIBHBIE PECYPCHI OCHOBHBIX IIPOLIECCOPOB CHCTEMBI M BHACOKApT. [Ipeioxen
HOAXOJ K OOECHEedeHHIO NPSIMOH M OOpaTHOH COBMECTUMOCTH MOXYNSI O0OpabOTKH H300paKeHWH U
cepBepa. PaccMOTpeHO npHMeHeHHEe NaHHON apXUTEKTYPhI I CO3AaHHUs BEO-IPUIIOKCHHUS CO3aHHs 1
00paboTKN M300pakeHHUH C pacHIMPEHHBIM THHAMUYECKHM JHANa30HOM.

The architecture of image processing server that can use central processor and video card processors is
proposed. The approach to provide forward and backward compatibility between image processing
module and other server modules is proposed. Proposed architecture using for development high
dynamic range image processing web-application is considered.

BBenenune. Metogpl u cpencrsa nudponort 06padoTku nzodpakenuit (LION)
HIMPOKO HCHOJB3YyeTCsl B MeaulMHe, (oTorpaduu, mpeAredyaTHOW MOArOTOBKE M
JpYrux o0JacTsIX uelloBeYecKoW aesTenabHOoCcTH. OIHAKO NpH MPaKTHYECKOM
UCIIONIb30BaHUN pecypcoeMkux orepanuii [JOM, mpuMepoM KOTOPBIX MOXET
CIYXUTh 00paboTka ¢ororpaduit ¢dopmara RAW, mMOBBIIICHHE IJIOKAIEHOU
KOHTPAaCTHOCTH MEJUIMHCKAX H300pa’keHNH, BOCCTAHOBJIECHHS H300pakeHUs ¢
pacIIMpeHHbIM JuHaMudeckuM jauana3oHoM (HDR), Bo3HukaeT psa mpoOsiem.
UroObl Takue oOmepanud BHIMOJIHAINCH OBICTPO, HEOOXOAMMO YBEIUYUTH
BBIYHMCIINTEIbHYIO MOIIHOCTH KOMIIBIOTEPA, YCTAHOBJICHHOTO Ha paboueM MecTe
orepaTopa, 4YTO B CIydae HEIOCTOSHHOTO HCIIOJIb30BaHMM JAHHBIX OIepaluii
HeBbIrogHo. Ho ¢ Jpyroil CTOpOHBI, JUIUTENbHOE OXHAAHHE pe3ylbTaTa Mpu
UCIIOJIb30BAaHUN MAJIOMOIIIHOTO KOMITBIOTEPa BBI3BIBAET AMCKOM(OPT oreparopa u
NPUBOAMT K KEJIAHUIO M30€XaTh MCIIOJIB30BAHHS PECYPCOEMKHUX OMNepaluii, 4to B
KOHEYHOM HTOTe CHUXKAET 3()(PeKTHBHOCTH pabOTHI.

B ToM ciydae, eciu MOTPEOHOCTh B BBINOJHEHHH PECYPCOEMKHX OTEpaIfii
[HOM Bo3HMKaeT Ha HECKOJBKMX pPabOYMX MecTax, NPOOJIEMy MOKHO PEIIUTh
YCTaHOBKOH B JIOKQJILHOM CETH IPEANpPHATHS JOCTAaTOYHO MOIIHOTO CepBepa,
KOTOpBIi Oy/JeT BBINIOIHATH ONepaly 00padboTkn n3oopaxkennit. [Ipu aTom B crity
olpeZielIeHHbIX O0coOeHHOocTel opranmsanmu anroputMoB L[OW  mocraTounyio
BBIYHMCIIUTEIbHYIO MOIHOCTE CEPBEPa MOXKHO 00ECHEUYHTh 33 CUET MCIIOIb30BaHMS
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0oJiee JIEIIEBBIX BBIYMCAMTENBHBIX cpeacTB SIMD-apxurekrypsl [1], Takux Kak
wiatel Tesla u BHeOKapThl, MOANEPIKUBAIONINE UCIIONB30BAHUE HX IPOLIECCOPOB
Juist Herpaduueckux BbruucieHuit npu nomoruu rexsonorunit CUDA u CTM [2].

HanGonee nepcrieKTUBHBIM IPEJICTABISAETCS OpPraHu3alysl J0CTyIa K CepBepy
OPIIOKEHUH pH moMoIny Web-untepdeiica, Tak kKak B 3TOM ciiydae He TpeOyeTcs
pa3BepTHIBATh HA PabOYMX CTAHIMSIX KIMEHTCKOE IPOrpaMMHOE 0OecredeHue.

Takum oOpazom, naHHas paboTa MOCBSIIEHA CO3AaHUI0 APXUTEKTYPBI KIHEHT-
CEpBEPHOI CHUCTEMBI IJIsl PECypCcOeMKOH 00pabOTKH pacTPOBBIX H300paXKEHUH,
CIOCOOHOH MCIOJIB30BATH MJIATHl YCKOPEHUSI BEIYHCICHUH 1 BUACOKAPTHI.

ApxuTeKTypa cucreMbl 00padoTKH H300pakeHuii. PaccmatpuBaemas B
JaHHOH paboTe cHCTeMa COCTOMT M3 JBYX 4YacTeil — COOCTBEHHO cepBepa
00paboTkn WM300pakeHUit U Web-Tpuiokenuss s goctyma k Hemy. Cepsep
obecrieynBaeT XpaHEHWE B MaMsiATH M 00pabOTKy [JOCTaTOYHO OOJBIIOTO
KOJIMYECTBA H300pa)KEHUH C HCIIOIB30BAHWEM DPA3IHYHBIX BBIYHCIHTEIBHBIX
YCTPOMCTB: OCHOBHBIX IPOIIECCOPOB cepBepa u Buaeokapt. Web-npunoxenue
obecrieunBaeT B3auMOICHCTBUE KIIMEHTA C CEPBEPOM.

UroObl BeIMONHATHCS Hanbonee 3¢¢dextrBHO, ¢yHkuun [{OW nomkHbl OBITH
HAIMCaHBl C YYETOM apXUTEKTYpPbl BEIYUCIHUTENBHBIX pecypcoB cepepa. OnHaKo B
mpolecce OKCIUTyaTallid CcepBepa THUI W KOJIMYECTBO €ro IEHTPaJIbHBIX
MIPOIIECCOPOB U IUIAT PacIIMpeHus (BHICOKAPT) MOXKET MEHAThCS. B aToM cityuae
peanmzanusa Gpynkunii LIOW nomkaa ObITh MOAMGUIMPOBAHA, IPUYEM, IIOCKOIBKY
9TH U3MEHEHHUS HE MEHSIOT 0a30ByI0 (PyHKIMOHAIBHOCTH CEpBEpa, MOAN(PHUKALIH
JIOJDKHBI OCYIIECTBIIATHCS IPO3PAvyHO Uil OCTANBHBIX ero uacreil. Hambomee
npocto U 3P(PEKTUBHO 3TOTO MOXKHO JOCTHYB, BBHIHECS peaM3annio (yHKIHHA
OU B auHAMITYECKU KOMITOHYeMYI0 OHONnoTeKy (naree 6ubmmoreka). Torma mpu
M3MEHEHMH KOH(UTypaluu ammapatHoro oOecrieueHHs cepBepa Uil U3MEHEHHs
peanuszaruu ¢pyuknuii [IOU gocTarouHo Oyaer 3aMEHUTH JIUIb (haiti OnOIHOTEKH.

Bripouem, B 3TOM cilydae BO3HHKAeT mpodiema obecrieueHus: COBMECTHMOCTH
BepcHid cepBepa U OuOMMOTEKH. [IprdyeM U3-3a CII0KHOCTH CO3JaHUs pealn3aliu
dynkuii [IOW MOXET CIOXUTHCS CUTYyalusi, Korja 0ojiee HOBasl BepCcUsi cepBepa
JI0JDKHA OynmeT paboTaTh CO CTapoil Bepcueit OuOIMoTekn W HaoOopot. To ecTh,
HEoOX0oMMOo 00ecTeunTh Kak NMpsMyo, TaK U 00paTHYI0 COBMECTHMOCTb. DTOTO
MOXKHO JIOCTHYb, eclid OubOnmoTeka Oyzer cooOmare cepBepy o Habope
peann3yeMsbIX €0 GYHKIMH U 00 ux mapamerpax. [Ipu sTom kakmoil QyHKIMM 1
KaXIOMy mapaMmeTpy (YHKIMH JOJDKHBI  OBITH  NPUCBOEHBI  YHCIIOBBIE
UIEHTU(HUKATOPBl, YHUKAIbHbIE HA TPOTSDKEHWHM BCErO >KU3HEHHOTO IIMKJIA
cucrteMbl. Ha OoCHOBaHMHM 3THX HAEHTH(UKATOPOB KIMEHTHI CMOTYT ONPENEINATh,
MOJICP)KUBACT JIM CepBEpP HYXKHBIE MM (YHKIMH C HEOOXOAMMBIM HAaOOpPOM
napameTpoB. Takxke Ha OCHOBAHMH ITUX JaHHBIX KIIMEHTCKOE MPUII0KEHHE CMOXKET
BHECTH COOTBETCTBYIOIINE U3MEHEHUsI B MHTEp(eiic MoIb30BaTesl.

B 00JBIIMHCTBE MPaKTUYECKHX MPWIOKEHWH Mpoiecc oO0paboTku m300pa-
KEHHsl TIPEJICTABIsIeT COOO0i IOCIeJ0BaTEeIbHOE BBINOJHEHHEe Habopa orneparui
HaJl OJTHUM WJIH HECKOJIBKUMH M300paskeHnsIMH. UTOOBI PU BBIOJIHEHUH KaXKIOW
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CIIeqyIOIIEeH OIepaly He IepelaBaTh 10 CeTH M300pakeHHe Ha cepBep, IOCIen-
HHH JOJDKEH 00ECIIeUNTh XPaHSHNE HCXOJHBIX U PE3yIbTHPYIOLINX H300paXKeHUH.
OcoGeHHO 3TO HEOOXOIMMO MPH HCIOIb30BAHUM cepBepa WeD-mpuioxeHueM,
MOCKOJIBKY OHO OOBIYHO OTOOpaXkaeT M300paxkeHus 0OJIBLIOro pa3Mepa Mo YacTsM.
s oTOW 1enmM Ha cepBepe NOJDKEH OBITh peann3oBaH KOHTEeWHep ¢ (yHKuuei
ABTOMATHYECKOTO yJAJICHNs! YCTapeBIINX U300paskeHUH (K1 M300paKeHUi).

[TockonbKy TpW  HUCIONB30BAaHMM  BUJACOKAapT JaHHBIE  HM300paXKeHUi
pacnonararoTcss B IaMATH BHJICOKapThl, O CYIIECTBOBAHWM KOTOPOH H3BECTHO
TONBKO OMONMMOTEKe, TO KOHTEHHEp Ha TMEpPBHIi B3TIISAA JOJDKEH OBITH pealn30BaH
uMeHHO B OubimoTeke pynkmmii [IOV. Oxgaako Takoe pemeHne MOKeT IPUBECTH K
YBEJIMYCHUIO BEPOSITHOCTH cOOEB M3-3a MyOnmpoBaHus (yHKIMOHANA KOHTCHHEpa
B OOJBIIOM KOJHYECTBE OMOIMOTEK I Pa3sHOM apXWTeKTypsl. [losTomy Ka1mI
n300paKeHUd MOJDKeH OBITh pealii30BaH Ha cepBepe, a B OHOIHOTEKax,
UCIIONB3YIOIIUX JIOKAbHYIO TaMsTh BUICOKApT, MOXKET OBITH pean30BaH BTOPOM
YPOBEHb KAILIMPOBAHHUS, IIPO3PAYHBIN JIJIS CepBepa.

B 3aBucuMOCTH OT apXHMTEKTyphl amnmapaTypbl cepBepa, IMperoliaraeMoil
PECYpCOEMKOCTH 3alpoca ¥ WHTEHCUBHOCTH IIOTOKAa 3alPOCOB CEPBEP MOXKET
BBITIOJIHATH 3aIPOCHI TIOCIIEIOBATENBHO HIIH MapaieabHo. [10ckonbKy Bee 1aHHbIC
00 apxXMTEKType cepBepa colepikaTbCi B OMOIMOTEKE, TO M pPAaCIpeAeNeHUE
3aIpOCOB TI0 BBIYHCIIUTEIBHBIM y3JIaM CEpBEpa M UX CEpUaIU3alnIo, eCIId TaKOBas
HEoOX0IMMa, JOJDKHA BHITIOHATH ONOIHOTEKA.

C yderoM Bcero BBINICH3IIOKECHHBIX TPEOOBAHUM, IPOrpaMMHOE OOeCTICUeHIEe
cepBepa MpuodpeTaeT apXUTEKTypy, NPEICTABICHHYIO Ha PUCYHKE.

SFuncinfo
<<interfaces> &iFunciD
cepeep SopFuncaAddr
‘createContextO l%iFuncF'aramant
SiceContext() & aFuncParams
A <<Interface=>
putimage()
Syetimage() S| 6ubnnoTexa SParamInfo
Fprocess() ‘getFuncCountO &iD
®getFuncCount) 'S B cMame
o getFuncinfof)
getFuncDescription() &cDescr
&pdMin
,I[ l%dr\dax
- RdDefault
image_cache &iType
®addimage()
Sdalatelmage) SParamData
®getimager) &io
@ i
createlmage() iSize
SfreaContext() &abData

ApxutekTypa cepBepa 00paboTKH H300paXkeHHit

Kak # BO BceX KIIMEHT-CEPBEPHBIX CHCTEMaX, MOAJICPKUBAIOLIMX ceaHchl [3],
KJIMEHT TIIepe]] HayalloM MCHOJB30BaHUs (YHKIMH cepBepa JOIDKEH Co31aTh
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JIOTHYECKOE COCIMHCHHME — KOHTEKCT, IyTeM Bbi3oBa (yHkumu CreateContext.
OyHKOMSA BO3BpaNIaeT MACHTH(GUKATOP KOHTEKCTa, KOTOPHIH Jajee MCIOIb3yeTCs
JUIL  pa3fesieHusl JIoCTyna K M300paKeHUSIM pa3IMuHBIX KIMEHTOB U JUIA
0CBOOOX/ICHUS 3aHATHIX PECYPCOB MPH HEOXXHUIAHHOM OTKIIOYEHUH KiueHTa. [o
3aBEpLICHUI0 pabOTHI C CEPBEPOM KIIHMEHT (WM TPaHCIIOPTHBIA YpOBEHb CepBepa
Opu TailMayTe COCAMHEHHS C KIMeHTOM) Bb3biBaeT ¢yHkuuio freeContext,
KOTOpast 0cBOOOXK/IAET BCE CBSI3aHHBIE C COSTMHEHHEM PECYPCHI.

Xpanenue u300paxkeHuil Ha cepBepe obecrieunBaeT KOHTeHHep image_cache,
peanu3yommi MOAENb JOCTyIa K 3JIEMEHTaM 1o Kimody. Kirodom sBmseTcs
UIeHTU(HUKATOP U300paKECHNUS, HA3HAYAEMBbIH €My KOHTEHHEPOM IPH pa3MELICHUH
WU CO31aHNM M300paskeHns. KiMeHT MokeT pa3MemmaTs n300pakeHus Ha cepBepe
W CUMTHIBATh MX C moMmompio QyHKIui putimage u getlmage coorBeTrcTBEeHHO.
[ BbleneHHWs NaMATH 0] PE3yJIbTHPYIOIIee H300paKCHUE HCIIONb3yeTCs
¢ynkus createlmage. Ilpm pasmermmeHnn wH300paXeHUs Ha CcepBEpe eMy
ABTOMATHYECKH IPUCBAWBAECTCS KOHTEKCT COEIMHEHUs, B PaMKaX KOTOPOrO OHO
OBLIO CO3/aHO.

CepBep npenoCcTaBisieT KIMeHTY HHPOPMAIHIO O peai3yeMbIX OMOINOTeKON
¢yukumsix 1JOU mocpencteom ¢yukmuii getFuncCount u getFunclnfo, kortopsie
BBI3BIBAIOT OAHOMMeHHble (QyHkuuu Oubmmorexn L[OW. Ilepas ¢yHKIMs
BO3BpaIacT KOJUYECTBO peann3yeMbix Oubmuorekon ¢pyukuuii [IOU, a BTOpas —
nHpopManuio o GpyHKINHU ¢ 33aaHHBIM TOPSAKOBBIM HOMEPOM B BHUJIE CTPYKTYPHI
SFunclnfo, B koTopoii comepxutcs uaeHTuUKATOp (YHKIMH, aJpec BbI30Ba
(Tombko TIpH OOMEHe MEXKIy CepBepOM W OHMONMOTEKOI) M CIMCOK IapaMeTpoB
(hyHKIHM.

IMapametpsl QyHKIMU OMUCHIBAIOTCS CTpyKTypoit SParamlnfo, conpepixaieit
unentudukarop mapamerpa ilD, ero wasBamme CName u omumcanme cDescr,
rpannynbie 3Hadenus dMin u dMax, 3uauenne mo ymomuanuro dDefault u tun
napamerpa iType. 3HaueHus mojed wWAeHTHOUKATOPa H THUMA Mapamerpa
UCIIONB3YIOTCS TpH (OPMHUPOBAHUU CHHCKA MapaMeTpoB Ul BbI30BA (YHKIHMN
IO, ocranbHble MOJSI HMCHOJB3YIOTCS TOJBKO Uil HOIJEpKKH uHTep(deiica
nosnb3oBatend. Ha maHHBI MOMEHT mapaMeTp MOKeT OBITh JIMOO YHCIIOM, JHOO
n300pakeHneM. 3HaYeHUE YUCIIOBBIX MapaMEeTPOB 3aaeTcs YUCIOM C IUIaBaromen
TOYKOHM JBOMHON TOYHOCTH. {151 M300paXkeHHH B Ka4ecTBE 3HAYCHUS MapaMeTpa
BBICTYIAET YHCIOBOH HASHTH(UKATOP U300paKEHUs B KOHTEHWHEpe.

B mpouecce ocymectBiennst BbizoBa ¢yHkuuu LIOWM kiameHt mnepenaer
cepBepy MICHTH(HKATOP BBI3bIBAEMOI (DYHKIMH M CIINCOK €€ MapaMeTpoB B BUJIE
MmaccuBa cTpykTyp SParamData. Cepsep mpoBepsieT IOIyCTHMOCTb HapaMeTpoB
(yHKIMM, TONMydaeT W3 OWOMMOTEKHM aapec Bb30Ba (YHKIMHM MO  ee
UIeHTU(HUKATOPY U BBITIOJIHSET BHI30B.

Bce pynkuuu [IOU nMmeroT creayonuii mpoTOTHI:

int process(image_cache *c, int iParamCnt, SParamData *pParams).

BosBpamaemoe 3HaueHHWE OTpakaeT pe3yiIbTaT BHIIIOMHEHUS (YHKINH.
HenyneBoe Bo3BpamaemMoe 3HAa4YeHHE CBHJECTEJBCTBYET O TOM, 4YTO IIpU
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BBITIOJTHEHUHM (PYHKIIMHM TPOU30IUIA OMIMOKAa W SIBISAETCS KOIAOM DTOW OIIMOKH.
HyneBoe — 0 ToM, 9TO (DyHKITHS BBITIOJTHEHA YCIEITHO.

Ipumenenne. IlpemioskeHHast BBIIE apXWUTEKTypa OblUla NPUMEHEHA IIPH
co3maHud Web-mpunoxenus st co3maHus M 00pabOTKH U300pakeHHH ¢
pacmupeHHbiM  auHamudeckum — quamazoHoM  (HDRI). CootBercTByromue
QITOPUTMBI  JIOCTaTOYHO  PECYpPCOEMKH W  HEIUIOXO  peaju3yloTcs  Ha
BBIYHMCIIUTENBHBIX ycTporicTBax SIMD-apxurextypsl. [Iponecc paborst ¢ HDRI
BKJIIOYAeT B ce0s WX CO3/1aHME U3 HECKOJIBKHUX (OTOM300paKeHUi, CIEeTaHHBIX C
pasTUYHBIM 3HAYEHHEM 3KCIIO3MIMH, 00paOOTKY M TOHAIBHYIO KOMIIPECCHIO —
nporecc npeodpazoBaruss HDRI m3o00paxkenus B m3zoOpakeHHe C OOBIYHBIM
JVMHAMHIECKUM JHATIa30HOM.

st cosmanmst Web-mpumoxkenus Obu1 ucmons3oBad si3eik PHP. Ceprep Obit
peann3oBaH B BUAE TUHAMHYECKH KOMIIOHyeMoW OmbOmmorexu pacmmpenus PHP
mamueel  [4]. CepBep wuHUnManusupyercs npu 3amycke PHP-mammHbl u
npenocrasisier PHP-nporpamme HabGop ¢yHKumii s paboThl ¢ KOHTEKCTOM
COEIMHEHUsI U YTeHus/3anucu n3zobpaxenuid. Oynkius Bei3oBa omepanuu [IOU
CepBEpOM HE OJKCIOPTUPYETCS, a BMECTO 3TOr0 OSKCHOPTHUPYIOTCS KOHKPETHBIE
¢ynkuun co3nanuss HDR wn3o0OpaxkeHus u ero TOHalbHOM Kommpeccuu. Takxke
cepBep MPEAOCTABISET MPUIOKEHHIO BO3MOXKHOCTH IOJNYYUTh WH(OpManuio o
napameTpax JJaHHBIX (YHKIHH.

Auroput™mel co3nanus HDR wm3o06paxenust [5] u ToHanbHO# kommpeccuu [6]
ObLTH peann3oBaHbl B IBYX Bepcusax Ombmmorek ¢ynkmmidi LJOW, mcnons3yromux
BBIYMCIINTEIbHBIE PECYPChl OCHOBHBIX MPOLIECCOPOB U MPOIECCOPa BHUACOKAPTHI.
ITo tpem dotorpadusm pazmepom 3000*2000 touek O6puI0 chopmupoBano HDR
M300pakeHNe U BHIIIOJIHEHA €r0 TOHAIbHAsE KOMIIPECCHSI C HCITOIb30BaHNEM 000HX
6ubmuorek. IIpm wCHONB30BaHMM pecypcoB Ipolieccopa Bpems 00paboTKu
coctaBuio 115 cexyHa, a mpH KCIOJIb30BAaHUU PECYPCOB BUICOKApThl — 7 CEKYHI,
TO €CTh CKOPOCTh OOpabOTKM W300pakeHWH IPH MEepexoJie Ha HCIIOJIb30BaHHE
BUAEOKapT yBenuumiachk B 16,5 pa3. Ilpu Takom yckopeHHH 00pabOTKH 3aTpaThl
BPEMEHH Ha Iepenady n300pakeHus 10 ceTH OyAyT CKOMIICHCHPOBAHBI. A JaHHAs
apXHUTEKTypa MOXKET HaWTH CBOE IIPUMEHEHHE IPU MOCTPOSHHH CHCTEM
pecypcoeMKoit 00paboTKH N300paKeHHH.

Cnucoxk smteparypbl: 1. Hemwuweun C., Cmecux O. TlapannenbHoe NpOrpaMMHPOBAaHHE IS
MHOTOIPOLIECCOPHBIX BEIYHCINTENBHBIX cucTeM. — CIT6.:BXB-TlerepOypr. — 400 c. — 2002. 2. Mark W.
Future graphics architecture // ACM Queue. — 2008. — Vol. 6, Ne 2. — p. 54-64. 3. Taunenbaym 3., sann
Cmeen M. Pacnpenenennbie cuctembl: npuHIusl U napagurmel. — CIIB.: Iurtep, 2003. — 880 c.. 4.
Inoccreiirn [ix. Ipodeccnonansroe nporpammuposanne Ha PHP. — M.: Bumbsmc, 2006. — 624 c. 5.
Debevec P., Jitendra M. Recovering High Dynamic Range Radiance Maps From Photographs //
Proceedings of SIGGRAPH 1997. — pp. 130-135. 6. Biswas K.K., Pattanaik S. A Simple Spatial Tone
Mapping Operator for High Dynamic Range Images // Proceedings of 13th Color Imaging Conference,
2005. — P. 291-296.

ITocmynuna 6 pedkonneauio 26.02.09

86



