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BBenenune

Ha ceromusmHuii  J€Hb  JOCTaTOYHO  MPOOJIEMATHYHO  BBIOPATh  (OTOpPENAKTOP,
KOTOPBIH TTO3BOJISUT ObI KAYECTBEHHO 00padaThiBaTh U300paXkeHUs Oonbmioro oobeMa. CyIIeCTBYIOT
pasnuyHble crnocoObl YCTaHOBOK OT JIECKTON-BEPCHH J0 OHNalH Bepcuil. Kaxkmpsle mo-cBoemy
yIOOHBIC ¥ OJHOBpeMEHHO HeT. O0paboTka M300pakKEHUH XOPOIIEro KauecTBa MOXKET 3aTparuBaTh
KaK BPEMCHHBIC XapaKTePUCTHKU, TaK U MaMsTh KOMIbIOTepa. [lo3ToMy mpH pa3paboTKe TaHHOTO
BEO-TIPUJIOKEHUSI B TMEPBYIO OdYepenb CTAaBWIAch 3ajada yCKOpEHHs Mpoiecca 00paboTKH
n300paKeHUH XOPOIIIEero KauecTBa, a UMEHHO N300pakeHui 00bIIoro oobema.

brumn BbI6paHbI CJICAyIomune OCHOBHBIC TCXHOJIOI'UH, KOTOPBIC HCIIOJIB30BaJINCh
npu Hanmcanuu Beb-pemakropa: HTMLS, CSS3, JavaScript, JQuery, EaselJS.

HTMLS5, CSS3, JavaScript u OubOmuorexka JQuery — 0a30BbI HAOOp «HUHCTPYMEHTOBY
MIPH CO3IaHUHU JTFOOOT0 BEO-TIPUIOKECHUS.

Texnogorug HTML5

Texunonmoruss HTML cocrout B 00paboOTKe YIPaBISIONIMX CHMBOJIOB, B Pe3yJbTaTe Hero
nony4daercs BeO-ctpanuna. S3pik HTML mo 5-if Bepcuu onpenensuics kak npuioxenue SGML
(cranmapTHOTO OOIIENOCTYITHOTO sI3bIKa pa3MeTky 1o cranaapty ISO 8879). Cnenundukanus HTMLS
(dopmymupyercs B Tepmuaax DOM (06beKkTHOM Mozean JokyMenTa) [1].

SA3pik HTMLS umMeer mupokyio cdepy NpuUMeHeHHs W 001aJlaeT HOBBIMH BO3MOMXHOCTSIMHU.
Bo-miepBbIx, ymporeHHas CTpyKTypa BeO-I0KyMeHTa, KOTopasi pealn30BaHa MOCPEICTBOM TOSBICHHUS
CEeMaHTHYECKHX OJIOKOB KOHTEHTa. BO-BTOpBIX, HOBBIE BO3MOXKHOCTH TIIO3BOJISIIOT CJIENATh KOJ
HTML-mokymenta Ha mopsgok uywine, deMm paHee. Bom mamaeix B HTMLS cranoButcst Gonee
YIIPOIIEHHBIM, YeM B TIpenbIaymx Bepcusax. [locpencreom HTMLS uHbOpMAIIHiO MOXHO ITPOBEPUTH
eile 10 ee onyoirkoBaHus. B Oonee pannux Bepcusx HTML Banupanuio GpopM HE0OX0AUMO ObLIO
peanu30BBIBaThH JTNOO TIOCPENCTBOM S3bIKa TIPOrpaMMHpOBaHus JavaScript, 100 TTOCPEICTBOM S3BIKA
nporpammupoBanns PHP. ®ymkmus Canvas, koTropas Taxke BIepBbie mosiBUiIack B HTML5,
MTO3BOJISIET CO3/]aBaTh IOIB30BATENbCKHE HHTEPQ eiich aOCOMOTHO HA HOBOM YPOBHE.

Eme omnum u3 HoBoBBeAeHUW HTMLS sBisercss BO3MOXHOCTh pa3MElIeHUsT aHUMAIUU
HEMOCPENCTBEHHO BHYTpH caMoro Opaysepa. llpempigyrmas Bepcusi s3bpIKa IUIsl 3TOTO TpeboBaia
YCTaHOBKH Pa3IMYHBIX JIOMOTHUTENBHBIX TIPOTPAMM.

Cneundguxanus CSS3

Crunnctndeckoe opopMiieHHE BeO-pegakTopa pealu30BBIBAJIOCH MOCPEACTBOM KaCKaTHBIX
tabmun ctunei (CSS). Ctunmn ABISAIOTCS YIOOHBIM, MPAKTHYHBIM U 3(QQEKTHBHBIM HHCTPYMEHTOM
IIpU BEPCTKE BeO-CTpaHUL W O(QOPMIIEHHSA TEKCTa, CCHUIOK, M300paKEHUH W APYTHUX 3JIEMEHTOB.
C noMomp0 CTWIEH MOXHO ONPEAENTUTh BHJ BEO-CTPAHMIBI Ul Pa3HBIX YCTPOWCTB BbIBOAA!
MOHHTOpA, IPUHTEpa, cMapT(doHa, MaHmera u ap. Ha cerogasiamil AeHs aktyansHoM Bepeuerr CSS
sBisierca Bepcus CSS3, koTopas MakCUMaJbHO paclIpeHa II0 CPaBHEHUIO C MPEIblAyLIMMHU
Bepcusamu. CSS3 Brimrouaror 3¢ (eKTsl TeHeH, a Takke CKpyIJIeHHble yriel y OmokoB. B CSS3
MOSIBUJIACH BO3MOXHOCTh YCTaHaBIMBAaTh M300paKeHUS B KauecTBE (OHa U HCHONB30BaTh
UX KaK IPaHHLIBL

SI3pik mporpamMupoBanus JavaScript

Bce neiicTBusi monb3oBatTens, CBA3aHHBIE, HAPUMEpP, C HAKATHEM WM IEPETACKUBAaHUEM
JJIEMEHTa peajn30BaHbl IOCPEACTBOM CKPUITOBOI'O s3bIKA IporpaMMupoBaHust JavaScript
n 6ubnuorekn JQuery. OHO M3 KIIIOYEBBIX MPEeUMYILEcTB JavaScript — 3To noaaepKKa NpaKTHYECKU
BCEMH M3BECTHBIMHM M CaMBIMH MOMYJISIPHBIMHU Opay3epamu [1]. C moMompi0 JaHHOTO CKPUIITOBOT'O
SI3BIKA JIOCTYITHBI K UCTIOTHEHUIO CleAyouye (GyHKINH:

— BO3MOXXHOCTb U3MEHEHHS CTPaHHUIIBI Opay3epoB;
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— n00aBJICHHE WM yIaJCHHE TErOB;

— M3MEHEHHUE CTHJICH CTPaHUIIBL;

— pa3MelleHre HHPOPMAILIUK O ACHCTBHSX MOJTb30BATENs Ha CTPAHUIICS,

— 3ampoc JOCTyIa K CIy4ailHOM 4acTh UCXOAHOTO KOJa CTPAHULIbL;

— BHECEHHUE U3MECHEHUM B KO,

— BBINOJIHEHUE JelicTBUsA ¢ cookie-daiinamu.

To ecTb MOKHO CKa3aTh, YTO OCHOBHasl Wjes si3blka JavaScript — co3laHue TUHAMHYECKON
BeO-cTpanunbl. JavaScript oObequHsIeT 00bEKTHO-OPUEHTHPOBAHHBIN U (PYHKIIMOHAIBHBIN MOIXOIH,
9T0 00YCIOBJIEHO BbICOUalIeil THOKOCTBIO TaHHOTO S3bIKA.

[Ipu momomm s3pika JavaScript BeO-CTpaHUIBI CTAHOBATCS Oojiee KUBBIMH U YAOOHBIMHU
Iuist onb3oBareneil. Ho peanu3oBeiBath Bce 3T 3ddexTsl BpydHyro Ha JavaScript J0CTaTOYHO
CIIOXXHO W TpeOyeT OONBIIMX BpPEMEHHBIX 3aTpar. B Hacrosiee BpeMsl CYIIECTBYET MHOMKECTBO
OUOIMOTEK, KOTOpbIE TIO3BOJSIIOT OJHOM CTPOKOM KOAa peanu30BaTh TaKHE BO3MOXHOCTH,
Ha onucaHue KoTophix JavaScript moHamoOmauch Obl JecaTku CTpok. CaMoii pachpoCTpaHEHHOM
U yIo0HOW cpemu HUX sBsercs  OuOianorexka JQuery, KoOTOpas TpEACTaBiseT CcoOou
KpoccIiaTpopMEeHHY0 OUOIMOTEKy, CO3MaHHyr0 Uil B3aumojeicTBus JavaScript 1 HTML. Ilpu
nomony 6nbnuorexn JQuery HamMcaHWe KoJa 3aHUMaeT HaMHOTO MEHbIIE BPEMEHH, YTO YIpomaer
peanu3anuio Koga U Jenaer ero Oornee uutabenbHBIM. bruOmuoreka JQuery mpu3BaHa YHmpOCTHTH
ucrnonb3oBanne JavaScript HACTONBKO, HACKOIBKO 3TO BO3MOXHO, a TaKXke CJeNnaTth
MIpOTrpaMMHUPOBAHKE HA HEM 00JIee JIETKUM U JOCTYITHBIM.

Aszeik HTMLS nemaer akieHT Ha YOpPOIIEHHH Pa3METKH, HEOOXOIMMOHM i CO3JaHus
coorBercTByrommx W3C-cTraHmapTaMm CTpaHMil M 00beauHEeHUs Bcero Tpedyemoro CSS
u JavaScript-koma [2].

Beb-npuiioskenue AJsi 00padoTKH U300pakeHnii

OcHoBHOW (hYHKIIMOHAN, KOTOPBIM OTBEUaeT 3a O00pabOTKy W300paKeHUH, XpaHUTCS
B oubnuoreke EasellS. bubnunoreka Easel]S Oblia BeIOpaHa He cilydaiiHO, OHa oOjerdaer padoTy
camementom Canvas — »smemenTom HTMLS, mnpeanazHadeHHBIM IS CO3JAHUS PacTPOBOTO
JIBYXMEpPHOTO M300pakeHUs1 mpu momormu JavaScript. JlanHas OWONIMOTEKa COCTOMT W3 TIOTHOTO
HepapxXUUecKOro AUCIUIEHHOro CIMCKa, a HIMEHHO Ha0Opa BEKTOPOB, UCHONIb3YEMbIX Ul MTOCTPOCHUS
n300paXkeHus1 Ha 9KpaHe, 0a30BOHl Mopenu B3aMMOIEHCTBUS M BCIIOMOTAaTENbHBIX KJIACCOB JUIS
3HAYMTEILHOro o0yierdenus padotel ¢ Canvas. Paborats ¢ Onbmmorekoit Easel]S mocratouno mpocro:
HeoOxomuMo ompenenuTh 3meMeHT Canvas B HTML m cocnmatees Ha Hero B JavaScript. Easel]S
UCIOJIB3yeT KOHUenuuio Stage, kotopas spisercs Container BBICIIETO YPOBHS Ui JUCIIIIEHHOIO
crimcka (crienor Oyner snement Canvas). Ha puc. 1 npencraBinena OJIOK-cxeMa, KOTOpas TOMOXKET
MTOJIKITIIOYHUTE U HACTPOUTh OmbimoTeky EaselJS.

Y oubnuorekn FEasellS wnmeercs wmacc Graphics, KOTOpPBI TPEIOCTAaBISIET JICTKHIA
B ucnonp3oBanuu APl (mporpammubpii wHTepdelic NpUIOKEHHs) IS CO3TAHWS HHCTPYKIUN
BEKTOPHOTO PUCYHKa M IPOPHCOBBIBAHMS MX HAa yKa3aHHBIH KOHTEKCT. KOoMaHABI O4YeHb MOXOXKH
HaTe, 4YTO HWCHONB3yITCs B o0ObrgHOM Canvas HTMLS. Bmecte ¢ tem B Easells mmerorcs
1 HEKOTOpbIe COOCTBEHHBIE KOMaH b 1711 paboThl ¢ Canvas.

B mpunoxenun peanm3oBaHBl (QYHKIMH TI0 00paboTke wW300pakeHHH — (UIBTPHI,
peamm3oBaHHBIE TocpencTBoMm  kmacca  Filter. Kmacc Filter — 93to  ©0a3oBeli  Kiacc,
OT KOTOPOI'O HACHAEAYIOTCSI CBOMCTBA BCEX OCTANbHBIX (GUILTPOB. DWIBTPH MNPUMEHSIOTCS
K 00beKTaM, KOTOpble ObUIM MOMEIIEHB! B KA3II KOMIIBIOTEpA NMPH MOMOIIM METOAa KAIUPOBAHUS —
cache. Ecin o0bekT u3MeHsieTcs, HEOOXoAMMO OyaeT NMOMECTUTh AAaHHBIA OOBEKT B K3ILI CHOBa
i ucnons3oBatk updateCache().HeoOxonumo orMernuTh, 4To QUIBTPHI JOIKHBL OBITH IPUMEHEHBI
nepen nomeieHneM u3obpaxeHus B k3u. EasellS mpenocrasnsier psa mpenBapuTeNbHO CO3JaHHBIX
¢ubTpoB. BrieonrcanHbIi Ipolecc npeacTaBiieH Ha puc. 2.
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Hauano

MogknounTe BruEanoTery
Eggel.js?

OnpepeneHue Canvas

v

<canvas id="canvasid" width="600" height="300"></canvas=

v

/ Pabota c Canvas cpeacreamu 1S /

v
| var canvas = decument.getElementById("canvasid"); |

v

/ HcnonesoBanue koHuenuwn Stage /

v

var stage = new createjs.Stage(canvas); |

v

Puc. 1. [loaxmouenne oubnuorexu EasellS.js
Fig. 1. Connecting the EaselJS.js library

Hauano

UM EHHTL PHALTP?

[Oa]

MomectuTe 0bbekTa B Kew

Metog cache()
TIPUMEHHTE QHALTP

WameHuTe puaeTp?

[Aa]

Metopa updateCache()
MpuHeHHTe QunsTp

Puc. 2. IIponecc npumeHeHus: puinbTpa K H300paKeHHUIO
Fig. 2. The process of applying a filter to an image
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Hutepdeiic BeO-MPHIOKEHHS COCTOMT M3 MeHIO u paboueil obmactu (puc. 3). Cmpasa,
pu A00aBICHUH M300pakeHui, oToopakatorest ciaou (puc. 4). Ecnu Ha cTpaHuily 100aBlIeHO cpasy
HECKOJIBKO CJIOEB, JUIS yA00CTBa PabOTHl peaqu30BaHbl (PYHKIIUH:

— [IEpEUMEHOBATh CJION;

— CKpBITB/TIOKA3aTh CIIOH;

— YAQJIUTH CJOM.

C nmnoMmomplo BEO-NPUIOKEHUST MOXHO JIETKO HACTPOMTh IIBET, pa3Mep, SPKOCTh
n3zobpaxeHusi. B MeHIO TpencraBiieHbl cieaylomye (QyHKIHH TpaHcHOpMHpOBaHUS U 0OpabOTKU
H300paKeHusI:

— Scale — u3menenue pa3Mepa Cios/u300paxeHu;
— Rotate — moBopor ciosi/u3zo0pakeHust Ha 2D-1I0CKOCTH;
— Skew — nckaXkeHHe CII0si/n300paKeHus;
— Flip vertically — orpaxenue cinosi/u3o0pa)keHust Mo BepTUKAIIH;
— Flip horizontally — orpaskenue ciosi/uzo0pakeHus Mo ropu30HTAIIH;
— Brightness — u3menenune sipkocTé U300pak e HHS;
— Colorify — okpammuBanve H300paskeHus;
— Blur — pa3mbiTie nzobpaxenus;
— Gaussian Blur — T'ayccoBckoe pa3MBITHE;
— Emboss — tucuenue;
— Sharpen — pe3kocTs.
B pa3zpaboraHHOM BEO-ITPHIIOKEHUU BCTPOCHBI caMble HEOOXOIUMbIe QYHKIIMU ¥ METOJIBI.

EEEEEEES e

Puc. 3. Untepdeiic BeO-nprnoxkeHus
Fig. 3. Web application interface

Unnamed layer

R o
hf-ﬂ

oo el Ral

Puc. 4. OtobpaxkeHue cioeB
Fig. 4. Layers display

3akaoueHnne
Pazpaborano opuruHanbHOE BEO-TIPHIIOKEHHE JJIS PEJAKTUPOBAHUS HM300paXKESHHI,

KOTOPOE [0 CBOMM  (DYHKIIMOHAJIBHBIM  BO3MOXKHOCTSAM  cpaBHuMo ¢ Adobe  Photoshop
U KOTOPOMY IIO CPaBHEHHUIO C aHaJloraMH TpeOyercsi MEeHbLIE pecypcoB. YMEHbBLICHHE PECypCHON
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0a3bl NPOUCXOAUT H3-3a TOrO, YTO B IPEACTABICHHOM pa3paboTKe BCTPOEHBI Hambonee 4acTo
BcTpevaromuyecss (pyHKIMM W MeToAbl oOpaOOTKM M300pakeHHid, Takue Kak W3MEHEHHE pa3Mepa,
MOBOPOT, UCKaKEHUE, OTPasKeHNE, N3MEHEHUE IPKOCTH, Pa3MBITHE, THCHEHHE.
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