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E®EKTUBHICTDb PEAKTHUBHOTIO IIIAXOAY ITPU PEAJII3AIIIL
BBYJIOBAHUX BPAY3EPHUX CUCTEM

AHomauis. CyyacHi 6pay3epu ska4arnms 8 cebe bazamo moxausocmeli 015 KoM@POpmMHoi po-
6omu 8 iHmepHemi, @ mak camo 6e31iy 000amMKoBUX NAAIHIB, KT 00NOMA2aMb PO3WUPUMU iX
6a3zosuli gyHkyioHan. IcHyomb NonyaspHi po3wupeHHs O 3A2a/bHO20 BUKOPUCMAHHS, e
mak camo iCHyloms cneyuciyHi po3wWupeHHs, aKi 3ampebysaHi MifbKu BY3bKOK 2pynoto ocib. B
X007 0ocniOxeHb 6Y/10 3'9COBAHO, L0 PO3LWUPEHHS, SKe 30amHe Biocmexysamu 8i08iI0aHT Nocu-
JIGHHA 1 N0BIOOMAAMU NPO Ue Yy4aCHUKAM OOHIEI MepexeBoi KopnopamusHoi 2pynu npu nosmop-
HOMy nepeansoi He 6Y/10 peanizoBaHo HA CbO20OHTWHIL OeHb.

Ans BuKoHaHHs yiei memu 8 pobomi 6ysno 3anponoHosaHo anzopumm Render Virtual DOM ons
naamgopmu React, anzopumm Render Incremental DOM dna nnameopmu Angular, susHaqeHi
nepesaau 1 He0ONKU 0BOX BULEBKA3AHUX Ni0x0018 1 npedcmasieHull 3a2aabHuUll an20pumm po-
6omu 6pay3epHoz0 poswupeHHs. Memow daHoi cmammi € adanmayis 3anPoONOHOBAHUX G/120-
pummis 0415 po3pob0BAHO20 PO3WUPEHHS T BUABIEHHS HALUOINbW ehekmuBHO20 NiOX00y 0/
(iozo peanizayii.

B pe3ynsmami 6yno po3pobsieHo po3wupeHHs 015 skozo bya sukopucmara naamgopma React
3 hyHKUI€El0 peHOepuHaa Ha ocHosi Render Virtual DOM i 8 skocmi 6a3u 6ys sukopucmaruli web-
6payzep 3 munosoto cmpykmypoto Google Chrome.

Kntoyosi cnosa — 86yoosaHi bpay3epHi cucmemu, po3wupeHHs bpay3epa, nepez/igd NoCu/IaHs,
Mepexesa KOpnopamusHa 2pyna.

ITocraHoBKa nmpooiaemu. CyuyacHa KOHIEMIIisI pO3BUTKY ITPOrPaMHOTIO
3a6e3IeueHHs] 4acTO OyIyeTbCS BUKIIOYHO Ha 6a30BUX (YHKI[ISIX OCHOBHOI
Mporpamu, a JoJaTKoBa (QYHKIIIOHA/IbHICTb peasi3yeTbCs 3a AOMOMOrO0 CIie-
1[ia/li30BaHUX PO3IIMpeHb. bpay3epu € TUTIOBMMMU NpeACTaBHUKAMM CaMe Ta-
KOl izmeo1orii.

PosmipeHHs1 6paysepa — Iie MiKpoIporpama, 3a JOIIOMOTIOI0 SIKOi
PO3IIMPIOETHCSI OCHOBHMIT QYHKIiOHA/N Opaysepa [Jisg 3arajibHUX UM BY3bKO-
crierliajli3oBaHMX MOTPed KOPMCTYyBayiB.
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Y po6oTi MPOMOHYETHCSI BUKOPUCTAHHSI PEAKTMBHOIO ITiAXOmy [JIst
pO3pOOKM Opay3epHOro pPO3IIMPEHHS SIKe MiABUINYE e(PeKTUBHICTh MOIIYKY
iHdbopMaliii B Mepexkax KOpopaTUBHOI TPYIIN.

AHaji3 ocTaHHiX HocCIigKeHb. B miTepaTypi He 6y/0 3HaliIeHO JIKe-
pesl BiIHOCHO peasi3aliil BiiIcCTe>XXeHHS MeperyisiHyTUX MOCUIaHb B MeXXax Ofl-
Hi€l KOpHopaTUBHIil Mepexi IJisl IpyIiu 3apeeCcTPOBAHMX YYaCHUKIB Ta MOBIi/I-
OMJIEHHS TIPO 1ie IPpU IIOBTOPHOMY MHeperysAi iHIKM YjleHaM I'PYIu.

dopmyaoBaHHA Iiiei crarrti. Buxomsum 3 iHdopmalii HamaHOi
BUIIle Oy BU3HAUEHi HACTYITHI 3aBOaHHSI:

e PO3POOUTU AITOPUTM pOOOTM Gpay3epHOTO PO3IIMpPEHHS;

e amantyBaTu anroputMm Render Virtual DOM mjist React mjist po3po6-
JIIOBAHOTO JOIATKY;

e amanTtyBaTu anroputM Render Incremental DOM ans Angular pns
PO3P0OOJIIOBAHOIO JOIATKY.

OcHoBHa yactuHa. PosriasgHemo miatdopmu React Ta Angular mjs
pPO3p0o0OKM O6pay3epHUX PO3IIMPEHb, SKi MOKPaIlyIOTh eeKTUBHICTb ITOUTYKY
iHdopmaliii B Mepeskax ofHi€i KOPIIOpaTUBHOI Tpymnu. A came, SIKi TO3BOJISI-
I0Th BiJICTEXYBaTy IeperIsiHyTi MOCUIaHHSI KMMOCh 3 UjieHiB o6paHoi rpymnu
Ta MOBiTOMJISITU MO 1€ iHIIMX 11 YYaCHMUKIB IIPY MOBTOPHOMY Ieperisifi 1bo-
ro MOCUJIaHHS.

My MaeMoO 3aJeXXHICTh BiJ pi3HOMaHITHMX MOXJIMBOCTEN peanisaiii
PO3IIMpPEeHHS Ha IeBHiii maaTdopMi, SIKi MOKYTh ITOKpaIyBaTy, abo MOripIry-
BaTH Mpoiiec po3pooKu.[1]

React ogHa 3 HalinomupeHimux rmiatTgopM, caMe B sKiii BIiepiie I0-
yaym BuKopuctoByBaTu Virtual DOM (Document Object Model). T'ooBHMIA
MIPUHIMAT POOOTHU TMOJISITA€E B TOMY, IO KOXHMUIA KOMITOHEHT CTBOPIOE HOBE
Virtual DOM-apeBo KOXKHOTO pa3sy, KoM BilOyBa€Thcsl peHaepuHr.[2]/laHa
maTdopma BHOCUTh Habip 3miHeHb B DOM 6pay3sepa TiibKM MiC/IsT TOTO, SIK
TIOpiBHSIE MOIlepegHE APEeBO 3 HOBMUM, IJIS TOTO 10O BimoOpasuTy HOBi 3Mi-
HeHHSI BignoBigHo 3 HOBUM Virtual DOM-napeBom. AIropuTM poboTH 306pa-
’KeHO B 6710K cxeMi (puc.l).

Angular Takos myske ToiiupeHa Iatdopma Ijs peanisailii pisHoma-
HITHUX ITpOTpaM, B TOMY UMCJIi Vi Opay3epHUX po3lIvpeHb. BimHOCHO Helloma-
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BHO B Angular 3’siBUBCSI HOBUI1 "IBUTYH" peHaepuHra - Angular Ivy. Bin Bigpi-
3HSIETHCST TUM, 1110 BUKOpUCTOBYE Incremental DOM. OcHOBHMIA MPUHLIMII 710-
r'o pob0TH CKIAIAETHCS B TOMY, 110 KOXXHMI KOMITOHEHT KOMITIJTIOETHCS B Ha-
6ip iHCTpyKIii, sIKi cTBOpoI0Th DOM-npeBa ¥ BiAIIOBiTIHO OHOBJIOIOTH iX,
SIKIIO JaHi 6yno 3MiHeHO. Y 1IbOMYy BUMAAKy QyHKIIisS template Bmimye iH-
CTPYKIiI 411 BUKOHAHHS peHJepuHra ta oHoBJleHHS DOM-pgpeBa, ane norTpi-
OHO 3ayBaXkKUTHU, IO 1Ii iHCTPYKIIii i € IBUTYHOM peHaepuHra. Po6oTy anropu-
TMY BigobpaskeHO B 610K cxeMi (puc. 2). [3]
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PucyHok 1 — Anroputm Render Virtual DOM
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PucyHok 2 — AnroputMm Render Incremental DOM

Opwieto 3 nipeBar Incremental DOM € Te, 1110 BiH He iHTepIIpeTye KOM-
IMOHEHT. 3aMiCTh LIbOTO KOMIIOHEHT MOCMJIAE€ThCS HA iIHCTPYKILii. B ibomMy pasi,
SIKILIO SIKAch iHCTPYKIIisl He Oy/ja BUKOPMCTAaHA, a caMe IIi JaHi BXe BiloMi Ha
eTarli KOMITi/IsLii, TO BOHA He Oyae BUMKOpuUcTaHa. TOOTO TaKMM UYMHOM, MOK-
Ha BUK/IIOUMUTYU TaKi iHCTPYKIIii 3 JaHUX 3 KiHII€BOTO MOOYI0BAHOTO KOIY 10-
IaTky (puc. 3).

VY Bunazaky 3 Virtual DOM noTpibeH iHTepIipeTaTop TOMY, 1110 Ha eTarri
KOMITi/ISIIii HEBimOMO $IKi 3 KOMIIOHEHT OyIyTb BUKOPUCTaHi, i TOMY i10T0 He-
00XiTHO ITiTKOM 3aBaHTasKyBaTu B Opaysep. (puc.4)
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D
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PucyHOK 3 — Buk/itoueHHSI HEBUKOPUCTAHUX IHCTPYKIIilA
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KoMmroHeHT Virtual DOM
BukmmikaeThes mij yac

BHKOHAHHA

Binpisuenus

PucyHOK 4 — 3aBaHTa>keHHSI BCiX KOMITOHEHT

AJle He OUBASUYMUCH Ha Iie, roJOBHMMM mepeBaramu Virtual DOM Ha
React € MOKIMBICTh BUKOPUCTOBYBATU Oy[Ib-SIKYy MOBY MpPOTpaMyBaHHS s
peasi3zaillii peHgepMHra KOMIIOHEHT TOMY, IO BiH He IOTpeOye KOMITIISIIi.
[lle omHi€0 mepeBarol € OTPUMaHHS 3HaYeHb SIK pe3yJbTaT BUKOHAHHS peH-
nepunra. Li ;aHHi MOXYTb JOITOMOTTHM ITPYU TE€CTYBaHHi a060 Bimytamili.[4]

Ha ocHOBi Bullle 3a3HaYeHUX MipKyBaHb, OyB po3p00yieHNii 3araJbHMIA
aJTOPUTM poOOTU Opay3epHOro po3UIMPEHHST Ha OCHOBI React 3 BUKOpUCTaH-
HSIM asiroputMy po6otu Render Virtual DOM. (puc. 5)
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[onii >
Posimmpenus
Browser
API <€ >
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PucyHOK 5 — 3arajibHuit arOpuUTM pob0TH Opay3epHOro pO3LMIMPEHHS IS
BiICTesKeHHS IePerITHYTUX ITOCUIaHb B KOPIIOPATUBHIN Mepeski
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PosmupeHHs1 Oyne IpaljoBaTy HACTYIMHMM o6pa3om. KopmopaTuBHa
rpyIia Jwofeit 6yne 3apeecTpoBaHa y IeBHii Mepeski. KoxkHuit yuacHUK oyme
BimBimyBaTy rnocunanHs. PosmmpedHs 6yme BUCTyIaTH Y poii “cryxauya”. Bo-
HO 6yzme “cinyxatu” mogii 6paysepy, a came BiZKpUTTS HOBOI BKJIAAKM UM BiK-
Ha. SIKII0 Taka Iofis BigoymeTbcs, IIariH 3po6uTh BUKINK API 6paysepa njis
TOro, 100 OTPMMATM ITOCUJIAHHS, SIKe BiIKpMB KopuctyBad. [ToTim po3siim-
peHHsI OyJle BicuaaTy 3allUT HA CEpBEP Ta OTPUMYBATU BiAIOBiab. KO Ta-
KOTO TOCUMJIaHHS He OY/I0 3ape€ecTpOoBaHO IJIs1 iHIIOTO KOpUCTyBaua, TO JO0IIO0-
BHeHHS (pikcyBaTuMe BifgBigyBaHHS 3a TOTOUYHMM KOPUCTyBaueM. A SIKIIO Oy-
Ile 3HalgeHo 30ir, TO cepBep MOBEPHE BiAIOBiAb PO3LIMPEHHIO, a JOJATOK, B
CBOIO yepry, MOKa)ke IMOBiJOMJIEHHSI KOPUCTyBauy IpO Te, 10 BiAIOBILHMIA
YJIeH TPYIIM BKe MePEerIsIHYB 1ie MOCUIaHHS.

ByucHOBKU. BUKOpUCTAaHHS PEaKTUBHOIO IiAXOAY € AOCUTDH MOITYJIsIp-
HMM Ta aKTyaJbHUM, OCKiJIbKM 3a JOIIOMOTOI0 HbOTO MOsKHA peastizyBaTu 6a-
raTo mporpam Ijis pisHuX cdep misyIbHOCTI JOAMHU. BUKOPUCTAHHS aJropu-
t™y Render Virtual DOM cripusie po3po6iii 6pay3epHOro po3uiMpeHHs Ta I10-
KpaleHHs epeKTUBHOCTI ioro pobotu. Anroputm Render React mae 6araTo
repeBipoK Ha HeOOXiMHICTh 3amycKy peHuepuHra. React Tpumae B mam’siTi
Becb DOM, skuii 6yyio 30yI0BaHO SIKIO HEOOXiITHO IOCh BigpeHaepuTu. Bin
repeBipsie SKIO came 3 MMM JaHMMU peHep BXe BimbyBcs, TO Hi4Oro He
6yme pobuTu ISl IIbOTO KOMITOHEHTa. React fekinbka pasiB repeBipuTh, rnepii
Hi3K 3pOOUTh OJHY 3 HaiBauMx orepatiiii. Ilicas 1boro BiH mooymye 3MiHeHi
yactTuau DOM Ta 3MOHTYe iX B cripaBkHiit DOM. Po3pob6yieHnit JogaToK Ha
maTdopmi React 3 BukopucranHsam Virtual DOM Ha ocHOBi 6pay3epa Google
Chrome. Po3mipeHHsT 703BOJISIE TTOBiTOMIISITY YYaCHUKIB OJIHi€i KopropaTu-
BHOI I'PYIIM TIPO Te, 10 MOCUJIaHHS BKe OY/I0 MeperasHyTO iHIUM YUYaCHUKOM.
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IpekmusHocms peakmusHo20 nodxoda
014 peanu3ayuu 8CMpoeHHbIX 6pay3epHbix cucmem
B pabome npednoxeH aneopumm Render Virtual DOM ona nnamgopmu React, Render

Incremental DOM dns nnameopmu Angular, obwul anzopumm pabomsi pacuiupeHus, ¢ NOMo-
LYbIO KOMOPO20 MOXHO OMCIEKUBAMbL NPOCMOMPEHHbIE CCbIIKU U yBeOOMAAMb 06 3mom y4acm-
HUK0B 00HOU cemeBoli KopnopamusHoU epynnsl. [a peanusayuu 3a0ayu 6bi1a UCNOIb308AHA
naamegopma React ¢ ¢pyHkyuel peHoepuHea Ha ocHose Render Virtual DOM u 8 kayecmse 6a3bi
66171 839m web-6pay3ep ¢ munosoii cmpykmypoli Google Chrome. PaspabomaH u npozpammHo
peanu3os8aH anzopumm pabomsl pacluupeHus.
Efficiency of a reactive approach for implementation of integrated browser systems

Modern browsers include many features for comfortable work on the Internet, as well as
many additional plugins that help expand their basic functionality. In the course of the research,
it was found that the extension, which is able to track visited links and inform the members of
one network corporate group when re-viewing it, was not implemented to date. To accomplish
this, the work proposed the Render Virtual DOM algorithm for the React platform, the Render
Incremental DOM algorithm for the Angular platform, identified the advantages and
disadvantages of the two above approaches and presented a general algorithm for the operation
of browser extension. The purpose of this article is to adapt the proposed algorithms for the
expansion being developed and to identify the most effective approach for its implementation.

As a result, an extension was developed for which the React platform was used with a
rendering function based on the Render Virtual DOM, and a web browser with a typical Google
Chrome structure was used as the base.
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According to the proposed algorithm, the plugin works as follows: A corporate group of
people is registered in a certain network. Each participant visits the links. The extension acts as a
"listener". It "listens" to browser events, namely the opening of a new tab or window. If such an
event occurs, the plugin will make a call to the browser API in order to get the link that the user
opened. Then the extension sends a request to the server and receives a response. If such a link
was not registered for another user, then the add-on captures visits of the current user. And if a
match is found, the server will return a response to the extension, and the application, in turn,
will show a message to the user that the corresponding group member has already reviewed this
link.

BecconoBa Hartanus IOpbeBHa — maructp [JHernpoBckoro HaimoHanbHOTO YHUBEP-
cuteta umenu Omecst T'oHuapa.

BonkoBckuit Osier CTenmaHOBUY - KaHIMIAT TEXHMUECKUX HaAyK, MOILEHT Kadempbl
KOMIIbIOTEPHBIX HayK M MHGOPMalMOHHBIX TeXHOIoruit HalmoHaapHOro YHUBEpCUTe-
Ta umenu Onecs 'oHuapa.

BecconoBa Harasrist IOpiiBHa - maricTp [JHinpoBchbKoro HailioHa/ibHOTO YHiBEpCUTETY
imeHi Onecs ['oHyapa.

BonkoBcbkuit Omer CremaHOBMY - KaHAMIAT TeXHIUHMX HAyK, AOLIEHT Kadeapu
KOMIT'IOTEPHMX HayK Ta iH(opmaliiiHux TexHosorii [IHinmpoBchbKoro HailioHaJibHOTO
VHiBepcutety imeHi Onecst 'oHuapa.
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