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CIIOCIB ONITUMI3ALII BIHOBPAKEHHS I'PAGIYHOI IHOOPMALILL
B KJIIEHT-CEPBEPHUX IHOOPMAIIMHUX CACTEMAX

B po6oTi 3anponoHoBaHO CHOCiO CKOPOYECHHS Yacy 3aBaHTaKEHHS Ta 00’ €My JaHHUX, HEOOXiAHUX A5 BimoOpa-
JKeHHs1 BeO CTOPIHKH 32 paxyHOK IMonepegHbol 00poOKH Ha cTOpoHi cepBepa. [IpoBeneHo oLiHKy e(eKTHBHOCTI
peautizaiii Takoro croco0y. BusiBieHi yMoBH, B SIKUX BiH Oyzie HalOLIbI e(peKTHBHAMN, a TAKOXK HOTO HEOIIKU Ta

HaBCACHO IIIAXH 3MCHIICHHA ix BIUIABY.

This paper presents an approach to reduce load time and volume of data necessary to display web page due to
server side preprocessing. Measurement of this approach’s effectivity has been conducted. There were discovered
conditions in which this approach will be the most effective, its disadvantages and presented ways to reduce them.

BcTyn

[IpencraBnenHs naHWx y BUIISLAI Tpadika —
Jy’K€ XOpOIIUK CIOci0 JOHECEHHS NaHuX J0 KiH-
[IEBOr0 KOpHUCTyBada. Tako Iei cmoci0 moier-
IIye 3HAXOJDKEHHA 3aKOHOMIPHOCTEH B JaHUX,
3aBIISIKH YOMY YacTO BUKOPHCTOBYETHCS HE TUIBKH
JUTSL TIPE3EHTAIlil, a i SK IHCTPYMEHT JOCIHIiKECHb.
s BuUKOpHCTaHHS TpadikiB B JOCITIHKCHHSAX Ba-
XIJIMBY pPOJb IIOYMHAE BIJIrpaBaTH 1HTEPAKTHB-
HICTb.

IcHye nBa crocoOu reHepariii rpagigyHoro Bijgo-
OpaKeHHsSI: Ha CTOPOH1 KJIIEHTA Ta HA CTOPOHI cep-
Bepa.

Jlna peanizanii noOyaoBu rpadikiB Ha CTOPOHI
cepBepa MOXYTh BUKOPUCTOBYBATUCH 010J110TEKU
SK:

JFreeChart - Bimkpurta 6i0mioTeka sl MOBH
nporpaMmyBaHHs Java, IO CHpOIIye CTBOPEHHS
PI3HOMaHITHMX CKJIAJHMX jiarpam. Yepe3 pi3HO-
MaHITHI METOAM HAabOpy KiIaciB Hajae Mailke MoB-
HUI KOHTpOJb HaJ obnacTio giarpamu. Tak peai-
30BaHI MEXaHI3MHU 30UIbIIICHHS/3MEHIIIEHHS, 00pO-
OKU TOJiii, MOKIIMBOCTI CTBOPEHHS KiTBKOX Jiar-
paM Ha OJHIN 00J1acTi, TEKCTOBI MiIKa3KH, 3aJaHHs
BUTJISIY KPUBHX, TOYOK Ta oHY 1 T.11. [1]

Charts4] — 1e O€3KOITOBHUHN JIETKOBAarOBHA
Java API nna noOynoBu niarpam Ta rpagikis. Bin
JI03BOJISIE  PO3POOHHMKAM TIPOTPAMHO CTBOPIOBATH
niarpamu, mo goctynHi B Google Chart Tools ye-
pe3 mpocTui Ta inTyiTHBHUMN Java API. [2]

Taki 6167i0TeKH OpieHTOBaHI Ha MOOYAOBY CTa-
TUYHUX 300pa’keHb, a Ti, K1 MIATPUMYIOTH 1HTEpa-
KTUBHICTb, CTBOPEHI U1 BUKOPUCTAHHS B OKPEMHUX
JoJaTKax.

Takum unHOM, TeHepallis rpadikiB Ha CTOPOHI
cepBepa — II€ CTBOPEHHSI PAaCTPOBHX YU BEKTOP-

HUX 300pakeHb, IO I1030aBiisge€ BigOoOpaKEHHS
IHTepaKTUBHOCTI. A JIWHAMiuHA 3MiHa MOXJIMBA
JIUIIIE Yepe3 HOBI 3allUTH JI0 cepBepa.

Jlyis BUpINICHHS I1i€T 3a/1a49i Ha CTOPOHI KIIiEHTA
MOXKYTh BUKOPHUCTOBYBATHUCH:

Flot — e 6i6mioreka s moOymoBu rpadikis
Ha yucromy JavaScript ans jQuery, 3 Gpokycom Ha
MPOCTOTY BUKOPUCTAHHS, IPUBAOIMBUAN BUTIIS Ta
IHTEpaKTUBHI €IEMEHTH;

Ember Charts — 6i6mioTeka 111 CTBOpPEHHS
rpagikis, mo nodynosana Ha Emberjs ta d3.js
(bpeiiMBopkax. Bona BkiIroYa€ 4yacoBi, CTOBITYMKO-
Bi, KpYrOBI Ta TOYKOBI JiarpamH, sIKi JIETKO BHUKO-
puCTOBYBaTH Ta MoAU(DiKyBaTH. [3]

Bukopucranns JavaScript 6i6mioTex A mooy-
NOBH rpadikiB, 3 0HOTO OOKY, Ja€ HEOOX1THI MO-
XIJIMBOCTI, a, 3 IHIIOIO, BUMAarae 3aBaHTaXXEHHS
BiacHe 010/110TEK, SIKI MOBUHHI HaJaBaTH JOCTAT-
Hill (yHKIIOHAN SK I CTBOPEHHsS TpadiuHOro
B1IOOpaKEHHSI, TaK 1 JyIsl HAJaHHS KOPHUCTYBaudy
MOJKITUBOCTI B3a€EMOJISITH 3 IIUM BiIOOpaKeHHSM,
0 B CBOIO Yepry BHMAara€ BiIHOCHO 3HA4YHOTO
po3Mipy Takux 0i0JIIOTEK, a TAaKOXK 3HAYHOI 00UHC-
JIIOBAJIbHOI POOOTH, BUKOHAHOT HAa CTOPOHI KIII€H-
Ta. B Hac/i oK OO 3pocTae yac, HeOOXiTHUI Ha
3aBaHTAXEHHI JaHUX Ta 4ac HeOOXIIHWI Ha Biac-
HE peHIepiHr. [4]

[Ipo6rema B Tomy, mo JavaScript Gi0GmioTexu
MOBMHHI MICTUTH HaJUIMIIKOBHHA KO, BEIMKa yac-
THHA SKOTO He Oy/e BUKOpPHCTaHA U MOOYIOBH
MIPAKTUYHO KOKHOI OKPEMO B3SITOT CTOPIHKH.

OTxe, Ha CTOPOH1 cepBepa HEOOX1IHE Monepe/I-
HE OYHMIIEHHS KOAy: 03 IbOro CKJIAagHO Oyae o-
CSATTH IIBUAKOT PEaKIlii KJII€HTA.

MeTta po6OTH — 3MEHIIUTH HAJIHUIIKOBICTH
MPOTPAMHOTO KOJy, IO peali3ye iHTepaKTUBHICTh
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rpadikiB 3a paxyHOK IONEpPEIHbOI MiIrOTOBKH
CTOpPIHKHM Ha CTOPOHI cepBepa.

[Ipomo3uttis momisirae B TOMy, 100 BUKOPHCTO-
ByBaTH iHTepripeTaTop JavaScript Ha CTOpOHI cep-
Bepa ISl OMEPEJHHOIO CTBOPEHHSI BapiaHTy CTO-
piHKH, 110 Oyze MOoKa3aHWil KOPUCTyBady, Ta MpHU-
Oupanns 3aiiBoro kogy Ta HTML reris.

s mporo moTpiOHO MaTH (hYHKITIOHAJ, aHAJIO-
riunuii Opaysepy Ha cTopoHi cepsepa. [loBHumii un
Maike TOBHUM (yHKIIOHANT Opay3epa HaIalOTh
IPOCKTH:

PhantomJS — 1ie 3acHoBanwuit Ha pymii WebKit
BeO-Opay3sep, 0e3 rpadidunoro inrepdeiicy, mo mae
JavaScript API. Bin nigrpumye pi3Hi BeO cTanmap-
i, Taki sk DOM handling, CSS selector, JSON,
Canvas ta SVG. Takox mae miarin ans Node.js.
[5]

HtmlUnit — Opay3ep 6e3 rpadiuHoro iHTep-
deiicy, Hanucanuil Ha Java. Bin Hagae mporpamam
Ha Java MOXKJIMBICTh TPAIfOBaTH 3 BeO-CTOPIHKOIO,
Ma€ XOpolly HiATpuUMKY JavaScript, Ta Moxe mpa-
wroBary 31 ckinagaumu AJAX 6i0miorexkamu. 3aar-
Huit cumymoBatu Firefox um InternetExplorer 3a-
JISKHO Big KoH(Dirypartii. [6]

Takoxx HajgaroTh (pyHKLIOHAN Opaysepa, ale He
OynyroTh BigoOpakenHss DOM (uepe3 mio miaBuU-
HIYETHCS MIBUAKICTH POOOTH, MPOTE 3HIKYETHCS
TOYHICTh B1JOOpaKEHHS CTOPIHKH):

Zombie.js — cepeoBHIlE CUMYJIOBAaHOTO Opa-
y3epa s Node.js. [7]

ENVIS — cepenoBuiie cumynboBaHoro Opay-
3epa, Hanucane Ha JavaScript mist pymrist Rino. [§]

IcuytoTh 6i0mioTeKH, 110 JAO3BOJSIOTH 3aBaHTa-
JKUTH BECh HEOOX1THUI KOJI Ta CTBOPUTU TTOYATKO-
BUI BapiaHT CTOPIHKM Ha CTOpOHi cepBepa. HeoO-
X1JTHO JIMIIIE CTBOPUTHU CUCTEMY, sika Oyze aHamizy-
BaTH, SIKUH KOJ BHUKOPUCTOBYETHCS, Ta MPUOUpATH
3alBUH.

OuiHka

Jnst ouinku Oyna B3sita TUNoBa ctopinka. Odi-
HiHHUN TpuKiIag BUKOpUCTaHHs Oi0mioreku Flot
[9] puc. 1. bidmioteka Flot Oyna obpana s npo-
BEJCHHS OI[IHKH, OCKUJIBKH II¢ 010J110TeKa, 10 IIH-
POKO BUKOPHUCTOBYETHCS JUIsl 1MOOYIOBH TIpadikiB.
A Takox, 1e 0610Ji0TeKa 3 BIIKPUTHUM BHUXITHUM
KOJIOM, IIIO0 J03BOJIUTH 3pOOUTH HEOOXiHI 3MIHU B
KOJI.

[TouaTkoBHi KOJ JaHOT CTOPIHKU OYB 3ajuIie-
HUW 0e3 3MiH, a poboTta Oyna 3aiiicHeHa Haj ¢ai-

aom jquery.flot.js, 0 MICTUTBH KOA, SKHii BiAMOBI-
Ja€ 3a BiloOpakeHHs rpadika

Bpyuny Oyno BU3Hau€HO AUISHKU KOAY, IO HE
BHKOPHUCTOBYIOTBCS. I 1IbOTO B yCiX (DYHKITISX
Oynu mocraBiieHi MiTkH. B sikocti MiTku Oyno BH-
kopuctaHo console.log(«$FUNCTION NAMEpy),
ne SFUNCTION NAME ue na3zBa QyHkii B sikiii
3HAXOJIUTHCS MITKA. TakuM YuHOM, OyB CTBOpEHUI
¢aiin, mo MIiCTUTH yci Ha3BH (PyHKIiH, o0 Oynu
BHUKJIMKaHI. TakoX, TAKUM K€ YAHOM, OYyJIH BiaMi-
yeHi aeski Onoku if Ta if/else.

B 3B’s3ky 3 TUM, 10 CTOpiHKa HE Oyjae 3MiHIO-
BaTHCh B MailOyTHbOMY, HEOOXIJHICTh B JESKUX
MepeBipKax BiAIMaae.

B aiini 3 6i6miorexu cinoBo function 3ycTpiva-
eTbest 132 pasu. 3 pasu B komeHTapsx i 10 pa3iB B
JOTIOMIXKHOMY OJIOKY, KM HE po3riismaBcs. Ta-
KUM 9iHOM, Oi0moreka mae 119 ¢ynkmii. B kox-
Hil 3 HUX Oyna po3mimieHa mitka. s noOyaoBu
rpadika Oymno BukimkaHo 53 ¢yHkuii 6e3 Bpaxy-
BaHHA MOBTOpPiB. OTXe, MOKHA OE3MEeYHO BUIAIIU-
TH 66 3 HuX. Takox, Oynu BHIAJIEH] JIEsKi TepeBi-
PKH.

®aiin 6i0moTeKH 10 BUgaIeHHs MictuB 122971
cuMBOJI. MoaudikoBanuii daitn mictute 89522
cumBosin. OTke, po3Mip CKOPOTHBCS MPUOIU3HO
Ha 28 BiACOTKIB.

[Ipore Taki BUMipH HE BpaxoOBYIOTb TOH (axT,
1o B 0i0mioTeni HasBHI KOMEHTapi, a TaK0X CHUM-
BOJIM, 11O HE € HEOOXIAHMMH i1 BUKOHAHHS KO-
JIOM TIOKJIQJIeHMX Ha HBbOTO (PYHKIIH, a MOTpiOHi
JHINE IS TIOJIETHICHHS PO3YMIHHS KOXy JIFOH-
HOIO, a TAKOX JIOBIl Ha3BU (YHKIIIH, 3 IIi€10 K Me-
TOIO.

Jns ontumizanii OyB BHKOPHCTaHMH cepBic
[http://jscompress.com/]. OnTuUMiI30BaHUI KOJ TIO-
4yaTkoBoi 6i0ioTekun 36668 cumBoiB. Po3mip 6i0-
JOTEKH 3 BUAATIEHUMH (QYHKIISMH, 10 HE € HEOO-
XiIHUMH U1 JaHOi BeO CTOpiHKH ckiamae 25195
cuMBOJIiB. ToOTO po3mip daiiiny ckopoTuBcs Ha 32
BiJICOTKH.

[Ipore manwmii cepBic He CKOpOUye Ha3BU (YHK-
uiit ans Toro, o6 He pyHHyBaTH iHTepdeiic 6i0-
JmioTekd. AJjie, B HAIIOMY BHIIAJKy, CHCTEMa IIO-
BUHHAa MaTH MOXJIHUBICTh POOUTH TaKy ONTHMi3a-
miro. Takox cucteMa MOBUHHA TIEPEBIPSITH BC1 PO3-
Tajly)KeHHs KOJy Ta BUIANATH Ti, AKki He OyIyTb
BUKOPHUCTOBYBATHCh B JIOKYMEHTi, IO TO3BOJHTH
me Ounplie 30UIBIIMTH BUTpAIl B CKOPOYEHHI
00’eMy JaHMX, 1110 3aBaHTAXKYIOThHCS.


http://jscompress.com/
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Puc.1 Cmoenuukoea diazpama 3 annomauyiamu

Tenep ouiHuMo Burpai B yaci. J{is uporo, Oy-
710 BUKOPHCTAHO Google Drive
[https://drive.google.com] B sikocTi xocrta. CTBO-
pUMO Taky iepapxito Qaiinis:

—— annotating

L— index.html
—— examples.css
— jquery.flot.js
—— jquery.flotO.js

He index.html — me cam JOKyMeHT,
examples.css — (aiin kackaaHOi TaOMHII CTHUIIB,
jquery.flot.js — daitn, mo mictuth 0107I0TEKY 3
BUpi3aHUMU 3aiiBUMH QyHKIsME 1 jquery.flotO.js
— (haiin, mo0 MICTUTH OpHUTriHaIBHUM (aiin 0i6mio-
TEKH.

Jns ominku vacy Oyno Bukopucrano Chrome
DevTools.

Po3mip opurinansHoi 6i6miorexkn 31.3 KB. Po-
3mip MoauikoBanoi 616mioTexu 23.3 KB.

Byno nposeaeno 3 nocmiau. Pesynbratu nocii-
1B HaBeaeH1 B Ta0mumsax 1, 2 ta 3.

Taon. 1. Yac 3aeanmasicenns ckpunma

Ne Moaugikosa OpurinanabH
eKkcrniepuMeH | Ha 0i6JioTeka (c) | a 6idmioTeka (c)
Ty

1 494 759

2 347 439

3 394 180

Cepenne 411.(6) 459.(3)

Taén. 2. Yac 3aeanmascenns DOM

Ne Monudgikosa OpurinanbH
ekcrepuMeH | Ha OidsioTexa (c) | a 6idsmioTeka (c¢)
Ty

1 1.35 1.71

2 1.24 1.37

3 1.24 0.633

Cepenne 1.27(6) 1.237(6)

Taba. 3. Hac 3a6anmasiceHna 0OKyMeHm

Ne Monudikosa Opurinanabn
eKkcrniepuMeH | Ha 0i6JioTeka (c) | a 6idmioTeka (c)
Ty

1 2.08 2.41

2 1.86 1.99

3 1.91 1.24

Cepenne 1.95 1.88

[Tornsuemo Ha puc. 2.


https://drive.google.com/
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Puc.2 Yacoea diazpama 3a6anmazxcenns

Xoua HOBMH (aiin 3aBaHTaxyerbcss Ha 10.2%
HIBUJIIIE B MOPIBHSAHHI 3 TIOYATKOBUM, 1€ HE BILIH-
HYJIO Ha MIBMJKICTh 3aBaHTAKEHHS JIOKYMEHTY.
[licns 3aBantaxkenHss HTML-cropiHku BUKOHY-
IOTBCSl ACHHXPOHHI 3aluUTH Ha Tpu (aiu:
examples.css, jquery.js ta jquery.flotjs. Ha uac
3aBaHTa)XEHHS JOKYMEHTY BIUIMBAE 3aIMT, SKUH
BUKOHYEThCs HaiimoBmie. OTxe, cucTemMa MOBHHHA
MaTH 3Mory oOpoOmroBatu 1 0i6miotexy jQuery.
be3 nporo 30UTBIICHHS MIBUIKOCTI 3aBaHTAKEHHS
Oyne HezHauHuM. [loTpiOHO TakoX 00’€aHYBaTH
HEOOXiHI (aili B OAWH y BHUIAJIKY, SKIIO JTOKY-
MEHT CTBOPIOETHCS OAMH pa3 1 MOTIM He Oyze 3Mi-
HIOBAaTHCh.

VY 3B’3Ky 3 HasBHICTIO BUTpally B HIBHJKOCTI
3aBaHTAKEHHS 3a PaxyHOK BIJMOBHU BiJ yHIBepca-
JBHOCTI Ta BUHECEHHs CIIJIBHOTO KOAY, Taka CHUC-
TeMa Oyzae HaWOUIbINE MIAXOIUTH JUIsl BUIAJIKY,
KOJIN KOPUCTyBau Oyje MeperyisgaTd OJUH JOKY-
MEHT, 110 Oy/1e MICTUTHU OJAHOTHUITHI Tpadiku.

Taka cutyalliss MO’k€ BUHUKHYTH y BUIAJIKy BU-
KOPUCTAHHS MEBHOTO THUIYy KOHCTPYKTOpa abo pe-
JTAKTOpa JOKYMEHTIB, KOJIM KOPUCTYBad Ma€ MOXK-
JUBICTh J0JaBaTu rpadiky, HANATOBYBAaTH iX,
JI0JJaBaTu 1HTEPAKTUBHICTh, a MOTIM BUKOPUCTOBY-
BaTU II€W JOKYMEHT JUIsl 3BITIB a00 Mpe3eHTarlii.
Toxi Takuif KOHCTPYKTOp MaTHMe NEBHUN HaOip
616miotex JavaScript 1 MaTuMe yci HEOOXiIHI yMO-
BHU, 1100 HAJaTH KOPHUCTYBady caMme MiHIMaJIbHHUN
Ha0lp TaHUX Ta KOJy JJIsl B11OOpaKeHHs JOKyMEH-
Ty. KemryBanus 6yzne BifOyBaTuCh B paMKax OJHO-
ro JOKYMEHTa, a yHIBEpCaIbHICTh B TaKOMY KOH-
TEKCTi, HE BUMAraeThbCsl.

Skmo me Oyae caldT 3 BENMKOIO KITBKICTIO J10-
KYMEHTIB, IKI BUKOPHUCTOBYIOTh MOXJIUBOCTI OfHi-
€i 010;oTeKH, TO Taka CHCTEMa BTpaya€e CEHC,
OCKUTBKH (haitn 610:mi0TeKH MpocTo Oyze KemryBa

TUCH B Opay3epi 1 B pa3i He0OXigHOCTI Oyne 3aBaH-
TQXCHHUI HE 3 MEPEXKI, a 3 JIOKATHHOTO KEITy JJIs

pi3HUX JAOKyMeHTiB. ToMmy, 3araJlbHUi 4yac 3aBaH-
Ta)KeHHSI KUIBKOX CTOPIHOK Oy/1e MEHILIUM.

OTxe, SKIIO BUKOHYBAaTH TaKy poOOTy Ha CTO-
POHI cepBepa, TO KOPUCTYBad OTPUMAE MiHIMalb-
HUW HEOOX1THUN HaOlp MaHUX, JUIS BiIOOpaKCHHS
KIHIIEBOTO PE3yJIbTaTy.

OxpiM TOrO, IO TaKe PilIEHHS MPHUIIBUALINTD
3aBaHTa)XEHHS CTOpIHKM O3 BTpaTH 1HTEPaKTHUB-
HOCTI, BOHO Oyze “010:110TeKOHe3aIeKHUM, TOOTO
TaKUM, SIKE€ JO3BOJIUTH BUKOPHCTOBYBATH OYIb-SIKY
HasgBHY O010mioTeky JavaScript, sika mMae Xoporury
MOJYJBHY CTPYKTYPY.

Skmo BKIIOUATH KOJ O10J10TEKH B JOKYMEHT,
To Oyne HeOOXiTHUIl JHUIlle OJUH 3alUT JI0 CepBe-
pa, ajme TOAl BTPAaTUThCS IepeBara KENIyBaHHS, i
JUISL KO’KHOTO HOBOTO JIOKYMEHTY HEOOXilHO Oyze
3aBaHTaXXyBaTH OJWH 1 TOHM k€ KOJ 3aHOBO. 3 1H-
moro OOKy, MOXKHa 3aJIMIIUTH 00poOneHuil aiin
CHUIBHUM JJI KUJIBKOX JAOKyMeHTIB. [Iporte, unm
OinpmIol0 Oyne iX pi3HOMaHITHICTh, TUM MEHIIHUN
Oy/ie BUTpAIIL.

TakuM yUHOM aNTOPUTM MiHIMa3amii JaHuX Oy-
JIe MaTH BUTJISI pUC.3.
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*

BucHoBok
TIOMATOK 3anpornoHoBaHO CHOCi0 3MEHIICHHS 4Yacy Ta
00’eMy JaHMX, IO TEPENAlOThCS 32 PAaXyHOK IO-

nepeHbpoi 00poOKH BEO-CTOPIHKK HA CTOPOHI cep-
Bepa. [lpoBeneHi eKCliepUMEHTH MOKa3aJd, M0
BisHa4eHHA KOy SaCTO?YBaHHiI TaKoroucnoco6y JI03BOJISIE CKOPOTH-

He 3a/IiAHOTO B TH 00’eM daiiny, sIKui 06p06nm§TLc;£ Ha 30%. Lle
robynoBi rpadixa JI03BOJIMJIO 3HMU3HUTH 4Yac, HEOOXiAHWUU Asl 3aBaH-
TaxkeHHs Qaity, Ha 10%.

BuxopucrtanHs mporo crnocody He BIUIMHE Ha
KIHIIEBUA BUTJISAT CTOPIHKH. TOOTO pileHHs a0-
3BOJIsIE 30€perTH IHTEPaKTUBHICTh. TakoX 3ampo-
MMOHOBAaHUM CIOCIO € yHiBepcalbHUM. T00TO Ta-
KUM, KU Oyne mpamroBatu 3 Oynb-skoro JavaS-
?ript 610710TEKOI0 B SIKid HAasSBHUW KO, IO HE €
HEOOX1THUM I TOOYJIOBH CTOPIHKH.

Haiikpare crioci0 mpaiftoe B KOHTEKCTI OJHOTO
JOKYMEHTY, 3 BIJTHOCHOIO OJHOMAHITHICTIO Tpadi-
KiB Ta HEBUCOKUM BUKOPHUCTAaHHSAM (PYHKIIH 61017i-
OTEKHU.

Henonikom cnocoby € Te, 1o SKImo 301IbIIy-
€THCSI BUKOPHUCTAHHS MOXJIMBOCTEH O010J10TEKH,
MiHiMizartis Kogy HUKYETHCS ﬁorq e(EeKTUBHICTb B 3B’SI3KY 31 3poc-
TaHHSAM KIJTBKOCT1 KOJTy, III0 BUKOPUCTOBYETHCA.

[lonanpie BOOCKOHANIEHHS crocoOy Oyrne Ha-
MIpaBJICHEe HA 3MEHIICHHS IbOTO HENOJIIKY 3a paxy-

HOK BHUKOPHUCTAaHHSI 3aBaHTAXCHHS 3a BHUMOIOIO
, lazy loading).
< Kineus > (lazy )

BuganeHHa Kooy
He 33019H0TO B
nobynoei rpadika

006’ eqHaHHg KOOy B
OOMH Qaiin

Puc. 3 Anzopumm o6poodKu 0oKymenmy

Cnucok nocunaHb

Welcome To JFreeChart! [EnextponHmit pecypc] /! Pexxum JOCTYIY:
http://www jfree.org/jfreechart/

Let the computer in the cloud build your charts. [Enextponnunii pecypc] / Pexum pocrymy:
https://code.google.com/p/charts4j/

Attractive JavaScript plotting for jQuery [Enexkrponnmii pecypc] // Pexum moctymy:
http://www.flotcharts.org/

A powerful and easy to use charting library for Ember.js. [Enekrponnuii pecypc] // Pexum
noctymy: http://addepar.github.io/ember-charts/#/ember-charts/overview

Full web stack no browser required. [Enekrponnmii pecypc] // Pexum moctymy:
http://phantomjs.org/

HtmlUnit. [Enextponnuii pecypc] // Pexxum goctyny: http://htmlunit.sourceforge.net/

Insanely fast, headless full-stack testing using Node.js [Enextponnwuii pecypc] // Pexxum noctymy:
http://zombie.js.org/

ENVIS — Brining the browser [Enextponnuii pecypc] / Pexum nocrymy: http://www.envjs.com/
Flot examples: Adding Annotations [Enexktponnuit pecypc] // Pexum  gocrymy:
http://www.flotcharts.org/flot/examples/annotating/index.html



