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PED®EPAT

[TosicHrOBaNbHA 3amucka MICTUTh 98 CTOpIHOK, 12 MamtoHKIB, 23 mKxepena, 5
JOAATKIB.

O0'exT po3poOKHU: XMapHa PO3MO/IiJIeHa BUCOKOIIPOYKTUBHA CUCTEMA
00poOKU 300paxkeHb 1 BIJIEO.

Merta auruiomHoi po6otu: CTBOpEeHHS! XMapHO1 PO3MOAICHOT
BHCOKOIIPOJTYKTUBHOI CUCTEMHU 00pOOKHU 300pakeHb 1 BIJEO.

VY BCTyIi BKa3aHa MeTa AaHO1 AUIIOMHOT poOOTH, 0OTrpyHTOBaHa ii
aKTyaJbHICTh, KOHKPETHU30BaHI1 3aB/IaHHS, SIKI HCOOX1JHO BUPIIIUTH.

VY nepiuomy po3aiii MOSICHIOBAIBHOI 3alIMCKX TPOBEJICHO aHai3
npoOsIeMHOT 0071aCTi 1 BUSHAYEHHS IT1JIeH TOCTIHKeHHSI, OMTMCAaHO CYTHICTh Ta
NPUHIIUIK (PYHKIIIOHYBaHHS BeO-CepBEpiB, Ta BUSHAUCHI MOXKJIMBI HAPSIMKH
plLIEHHS TOCTABJIEHOI 3aAayl.

VY apyromy po3isii OMUCaHO IHCTPYMEHTH Ta METOAN 0OPOOKH 300pakeHb 1
B1JI€O.

[IpakTyHa 3HAYUMICTH TAHOTO TIPOCKTY TOJISATAE B MOMKJIHBOCTI HOTO
BUKOPHUCTAHHS JJ11 00poOKHU Ta onTuMi3allii 300pakeHb Ta Bijieo ¢GaiiB y
OyIb-sIKIM cHCTEMI, SIKa MPALIOE 13 TAKUMU (pailinamu.

VY Tperbomy po3nii Oyina BUKOHAHA po3poOKa CUCTEMH JIJIsi 0OPOOKH i
onTuMi3allii 300pakeHsb 1 BiJI€O.

XMAPHA PO3IIOAIJIEHA BUCOKOITPOAYKTUBHA CUCTEMA
OBPOBKU 30BbPAKEHD I BIJEO, KOMITIJILbOBAHA MOBA
I[TPOI'PAMYBAHHA GO.



ABSTRACT

The explanatory note contains 98 pages, 12 figures, 23 sources, 4
appendices.

Development object: a cloud-distributed, highly loaded, high-availability
image and video processing and optimization system.

The purpose of the thesis: Development of a cloud distributed high-load
high-availability system for processing and optimization of images and video.

The introduction indicates the purpose of this thesis, substantiates its
relevance, specifies the tasks to be solved.

The first section of the explanatory note analyzes the problem area and
defines the objectives of the study, describes the essence and principles of
operation of web servers, and identifies possible areas for solving the problem.

The second section describes the tools and methods of image and video
processing.

In the third section, a system was developed for processing and optimizing
images and videos.

The practical significance of this project lies in the possibility of its use for
processing and optimization of images and video files in any system that works
with such files.

CLOUD DISTRIBUTED HIGHLY LOADED AVAILABLE SYSTEM OF
IMAGE AND VIDEO PROCESSING AND OPTIMIZATION SYSTEM,
COMPILED GO PROGRAMMING LANGUAGE.
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BCTYII

MeToio [1aHOTO MPOEKTYy € CTBOPEHHS PIMIEHHS I MPHUIIBHUIIICHHS
3aBaHTaXEeHHs (PoTo 1 Bijieo (ailiniB 3a/J1 MOKpAIIEHHS KOPUCTYBAIILKOTO JTOCBITY,
CTBOPEHHsI DPILICHHS JJi1 3MEHLIEHHS 00’€My CIIOKMBAHHS ONEPATHBHOI MaM’ATi
MOOUTBHUMH TPUCTPOSIMU 1 TIPUCTPOSIMU 3 HEBEIUKUM O0’€MOM OIEepaTHUBHOI
nam’siTi, CTBOPEHHS pILIEHHS AJIs ONTHUMI3alli 00’eMy 3aiiMaHoOi (ailtaMu nam’sTi
y CHCTEMI, B SIKiii pO3TOPHYTO 3aCTOCYHOK.

J11st BUpIIIEHHSI TOCTABIIEHOT METH BUPIIIYIOTHCS HACTYIIHI 3aBIaHHS:



e Omsim wMeTomiB  Ta 3aco0iB, 10 BHUKOPUCTOBYIOTHCA IS
NPUIIBU/IIEHHS  3aBaHTaxeHHa ¢GoTo 1 Bigeo  (aimiB y
Be0-3aCTOCYHKaX;

e Ommsang MeromiB Ta 3aco0iB, 10 BHUKOPUCTOBYIOTHCS — AJIA
NPUIIBUAIIECHHS 3aBaHTaxeHHS ¢GoTo 1 Bigeo GaiiiiB y MOOUIBHUX
J0AaTKax;

e Ormsan MeTonmiB sl 3MEHIIEHHS 00’€My CIOKHBAHHS OIEPaTUBHOL
nam’siTi MOOUTBHMMH TPUCTPOSIMU 1 TIPUCTPOSIMU 3 HEBEITUKHUM
00’€MOM OTepaTUBHOI I1aM’sITi;

o JlocnmipkeHHST ~ MOXJIMBOCTI  ONTHMI3AINl  Mpolecy  po3poOKu
BUIIICTIEPETIUEHUX CHCTEM 3a JOTIOMOTOI0 00’ €HAHHS IIMX CHUCTEM B
OJTHY CHCTEMY JUIsl OnTUMIi3allii Ta 00poOku ¢oTo 1 Bizeo Qaiimis;

e Omsig METOAIB 3MEHIIECHHS po3Mipy GaiiaiB A MOAaibIIoro ix
30epiraHHs;

e O IHCTPYMEHTIB ISl ONITUMI3ALT pO3Mipy (aiiiiB;

e Ormaxa 3aco0iB i 3a0e3nedeHHs: epekTuBHOT 00poOKHu (PoTo 1 Bifeo
¢aiinis;

e Po3pobutu cuctemy s eekTuBHOI 00poOKu (oTo 1 Bieo haiis;

e Po3poOutu cuctemMy i 3MEHIIEHHS O00’€My  CIIOKHMBaHHS
OTICPAaTUBHOI TIaM’ATI MOOUIbHHUMH TPUCTPOSIMHU 1 HTPHUCTPOSIMHU 3
HEBEJIMKUM 00’ €MOM OINEepaTUBHOT IaM’SITi.

Peanizariss BuIle3a3HAYeHUX 3aBJaHb JIO3BOJUTH MOKPAIIUTH KOPUCTYBAIIbKHIMA
0oCcBi Yy BeO 1 MOOUIBHMX JI0/1aTKaX, 3aMEHHUTh HABAaHTAXKCHHS Ha ormeparliiiHi
CUCTEMHU KOPHUCTyBayiB, 1O BHKOpUCTOBYIOTH OC 10S abo Android, ab6o
BUKOPHUCTOBYIOTh HACTUIbHI KOMIT'FOTEpU 3 HEBEITUKUM OO0 ’€MOM OIEpaTuBHOL

maMm’sTl.



NMocTaHoBKa 3apavi

HeoOxigHo mpomymaTtu cucTtemy, ska 3a0esnedyBaja OM IIBUIKUN MOKa3
MemiadainiB 1 cuctemy, sika 3a0esneuyBaja O 3MEHIICHHS HaBaHTAXXECHHS Ha
OTepaTuBHY MaM’ATh BeO 1 MOOUIBHUX JIOAATKIB.

[Tepmn 3a Bce, HEOOX1THO BU3HAYWUTH, UM MOXIIMBE 00’ €HAHHS IIUX JIBOX
CHUCTEM B OJIHY, 3a/IJI1 ONTHUMI3AIli Mporecy po3poOKu (MOro MIBHUIKOCTI 1 SIKOCTI)
3a paxyHOK 3MEHIICHHS 00’eMy pO3pOONIOBAaHUX CUCTEM. 3TiTHO JOCIIHKCHHSM,
orieparlifHa cucTeMa CIIOKHUBA€ THM O1IbIIIE OMEePaTUBHOI IMaM’STi, YUM O1IBIIIOTO
po3iIrpeHHs 300pakeHHs a00 Bijieo BoHA BijoOpaxae [8] [9].

3 1IbOTO BUILIMBAE, [0 MOXKHA 3MEHIIUTH 00 €M 3alHSATOI 3aCTOCYHKOM
ONEepaTUBHOI TaM’ STl 32 paXyHOK 3MEHIIECHHS PO3IIUPEHHS 300paskeHHs a00 Bif€o.
Ile mo3BonuTh BimoOpaxkaru 300pa>keHHsI a00 BiJI€O 13 MEHIIMM HaBAaHTAKCHHSIM
Ha OTEpaTUBHY MaM’siTh. TOXX MO)XKHA 3a0€3MeUnTH 3MEHIIICHHSI HAaBAaHTAKCHHS Ha
OC 3a paxyHOK 00poOku 1 onTuMizalii poro 1 Bijeo ¢dailyiB, 10 T03BOJISE
o0’enHaTi JABI HEOOXiTHI CHUCTeMH B OAHY. TakoXX cHCTeMa HE TOBHUHHA
BUKOPUCTOBYBAaTH Oararo OOYHMCIIOBAJIbBHUX pPECypciB g Toro, 106 ii
BIIPOBA/PKEHHS 3a0e3MeuyBajo BHUCOKY MPOAYKTUBHICTb 8 1 HE BIUIMBAJIO Ha
poboTty 6a3oBoi cuctemMu (CepBiCy 0 BIPOBAIHKCHHS PO3POOITIOBAHOI CHCTEMHU).
Bona noBuHHa nparoBaTi MIBUJIKO JJIS TOro, abu o0pooka (oto 1 Bijeo ¢aiiB He
3aiimMaiia 6araro yacy i He BIUIMBaJIa Ha IIBUAKICTb pOOOTH 0a30BOi CHUCTEMH.

Takox po3polOitoBaHa cucTeMa MOBMHHA IMPAIIOBATA OKPEMO BiJl 6a30BO1
CHUCTEMH Ta, 3a MOKJIMBOCTI, HE 3aJIe)KaTH BIJ KIIEHTCHKOI YaCTUHH 0a30BOI
cuctemu. Ile HeoOXigHO 171 TOTO, 0K CHCTEMY, IO PO3POOIIAETHCS, MOXKHA OYyI10
JIETKO TIPUCTOCYBATH JI0 PI3HMX 3aCTOCYHKIB - 1100 BOHa Oyia momyiaeM 0a30BOi
CUCTEMHU, a HE YaCTUHOIO ii siapa. Takoxk qyske BaXIJIMBO MaTH 3MOTY ONTHMI3yBaTH
BKE ICHYI0ul y 0a30Biii cucTteMi 300pakeHHs Ta BiJICO, a HE TUIbKH Ti, 110 OyTyTh
3aBaHTa)XyBaTHUCh ITiCIIS BIIPOBA/KEHHS CUCTEMH, 110 PO3POOIISIETHCS.

OTxe, 3amaua MPaKTUKU TOJATAE Y PO3POOJICHHI XMapHOI PO3MOALIECHOT
BUCOKOHABAHTAXEHOT BHCOKOJOCTYITHOI CHUCTEMH OOpOoOKM 1 onTuMmizali

300paxeHs 1 B1JI€O.
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3amaul Jy1s po3pOOKH CUCTEMU HACTYIIHI:

e JlochmiauTu MOXJIIMBOCTI ONTUMI3aIlli 300pakeHb 1 BIgEO 3
MIHIMAJIBHOIO BTPATOIO SAKOCTI BXITHUX (paiiniB;

e JlocnmiguTu iIHCTPYMEHTH Ta METOH /I 00pOOKHU 300paKeHb 1 BiIEO;

e Po3poOutu cuctemy, sika He 3aJIeKUTh BiJl KIIIEHTCHKOI YaCTUHU BeO
a00 MOOLTBHOTO 3aCTOCYHKY, IpaIlfo€ IMIBHJKO, HE CIIOKHUBA€E Oararo
00UYHCITIOBATIFHUX PECYPCIB;

e (Cucrema, IO PO3POOIAETHCSA MOBUHHA TMPAIIOBATH OJHAKOBO SIK IS
MoOiTbHMI TpucTpoiB (10S 1 Android), Tak 1 11t Be6-3aCTOCYHKIB;

e (Cucrema, o po3poOISETHCS, TOBUHHA OyTH KOH(ITYPYyEMOIO, TOOTO
HEOOXITHO MaTh 3MOTy  HaJalllTOByBaTH CHJIYy  OINTHUMI3aIlii
(cTucHeHHs) 300pakeHb ad0 B1JIEO;

e (Cucrema TIOBMHHAa MaTd 3MOry OOpoOISITM BXE€ ICHYHOUl

(3aBaHTa)keH1) 300paXKeHHS 1 BIJIEO.

PO3[IN 1. BEB-CEPBEP AK OB’E€KT AOCNIAXXEHHA: CYTHICTb,
NMPUHLUUIMN OYHKUIOHYBAHHA TA EQEKTUBHICTb

1.1. AHani3 npo6nemHol obnacTi i BUSHaA4YeHHSA Linen AocnimKeHHs

[HdopmariiiftHi TEXHOJOr € HEBIJI'EMHOI0 YAaCTUHOIO CY4YacCHOTO CBITY,
BOHM 3HAYHOIO MIPOI0 BU3HAYAIOTh IOAAJIBIIMNA EKOHOMIYHUN Ta CyCHUIbHUN
PO3BUTOK JIIOACTBA. Y IMX YMOBaX PEBOJNIOIIMHMX 3MIiH BHMara€ i cucrema
HaBYaHHSA. 3BIJICK MOXKHA CKa3aTH, 110 aKTyaJIbHICTh JAHOTO MUTAHHS Ma€ MiCIEe y
Cy4aCHOMY OCBITHBOMY CEPEIOBHIIII, /K€ HUHI SIKICHE BUKJIAJAHHS JUCITUTUIIH HE

MOXKE 31ACHIOBATHCS O€3 BHUKOPUCTAHHs 3aCO0IB 1 MOMKJIMBOCTEH, K1 HAJarOTh
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KOMIT FOTepH1 TexHouorii Ta InTepHet. [ndopmarriitai texuosnorii, IT — cykynHicTh
METO/IIB, BUPOOHUYHX IMPOLECIB 1 MPOrPAMHO-TEXHIYHUX 3aC001B, IHTETPOBAHUX 3
METOI0 30WpaHHs, ONpaIlOBaHHsA, 30epiraHHs, pPO3MOBCIOMKEHHS, TOKa3y 1
BUKOpHUCTaHHS 1H(popmalii B 1HTepecax 1ii KopucTyBauiB. TexHoJorii, 10
3a0e3MmeuyIoTh Ta MiATPUMYIOTH 1H(OpMaIliiiHI MPOIEeCcH, TOOTO TMPOIECH TOIIYKY,
300py, mnepenaui, 30epeKeHHS, HAKOMWYCHHS, TUpaXyBaHHsA 1HQopMalii Ta
nporeaypr A0cTyny a0 Hei. InpopmaniitHo-komyHikamiiuni Texnomorii (IKT, Bix
aurn.  Information and communications technology, ICT) - wacto
BUKOPHUCTOBYETHCS SIK CHHOHIM J10 1H(Mopmatiitnux texnomnoriit (IT), xoua IKT me
3arajpHIMIMKA TEPMiH, SKUH MIAKPECIIOE poib YHI(IKOBAaHMX TEXHOJOTIH Ta
IHTerpaIliio TeJIeKOMYyHIKaIii (TenedoHHUX JiHIA Ta Oe3IpOTOBUX 3'€IHAHB),
KOMI'IOTEpIB, MIANPOTPpaMHOTIO 3a0e3MEeUeHHs, MPOrpPaMHOT0 3a0e3MeUueHHs,
HAKOTMYYBaJbHUX Ta aydlOBI3yaJIbHHX CHUCTEM, SIKI JIO3BOJISIOTH KOPUCTyBauaM
CTBOPIOBaTH, OJEpKyBaTH JOCTyI, 30epiraru, TNeperaBaTd Ta 3MIHIOBATH
iHopmarito. [nmumu cnoBamu, IKT ckinanaerses 3 IT, a Takok TEIEKOMYHIKAIIN,
MeJia-TpaHCAIik, yciX BHIIB aydio 1 BigeooOpoOKH, mepedadi, MEpe)eBHX
(GyHKIIM ynpaBiIiHHA Ta MOHITOPUHTY.

OOuncnoBanbHl Ta KOMYHIKAIIMHI CHCTEMH BHUKOPHUCTOBYIOTHCSI BCE
YacTile 1 3 KOKHUM JHEM BCE€ IIMOIE BXOIATHh B HaIlle MOBCAKIACHHE KHUTTS.
Komnanii Ta okpemi KOpHUCTyBaul Bce OUIbIIE 3ajlexarb y CBOid poOOTI Bij
web-nonarkiB. Web-nonarku 3'€JHYIOTh pi3HI BIIJIIIHM BCEpEANHI KOMITaHIM, pi3HI
KOMMaHli 1 TPOCTUX KOpHUCTyBauiB. Web-momarku ayxe JAWMHAMIYHI, a iX
(GYHKITIOHATBHI MOXIJIMBOCTI Oe3MepepBHO 3pOCTal0Th. be3mepepBHO 3pocTtae
MOTOKOBUM Tpadik 3aco0iB iHGpopMaIlii Ta 3amUTH, IO POPMYIOTHCSI IEPEHOCHUMH
1 BOynoBaHuMH TpucTposiMu[21]. BHAcHIIOK LBOrO 3pOCTa€ CKIAAHICTh CHUCTEM
Takoro poxy. OueBHUIIHO, IO M7 PO3YMIHHS, aHAJI3y, pO3POOKH Ta yMHpPaBIIHHS
TaKUMHU CHUCTEMaMH IOTPIOHI KUIBKICHI METOAM Ta MOACNTi, Kl JOIOMararTh
OLIIHUTH pI3H1 CLEHapli (YHKIIOHYBAaHHS, AOCIIIKYBaTU CTPYKTYypy 1 CTaH
BelUKUX cucteM. CrocTepiraloTbes TEHJICHIIIT 10 TOCTIHHOTO 3pOCTaHHS MOMUTY

Ha web-cinyxOu. Takum 4yuHOM, npoOJNeMH, TOB'A3aHI 3 HEIOCTATHHOIO
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MPOIYKTUBHICTIO BUHUKATUMYTh 1 B MalOyTHHOMY, 1, BPEIITI-PEIIT, BOHU CTaHYTh
nepeBakaTu MpU IUIAHYBaHHI Ta BBEJEHHI B €KCIUTyaTalll0 HOBUX web-ciyx0 1
30uTbIIeHHsT KopucTyBauiB Internet. 1106 yHukHyTH Oarathox mpoOieMm,
NOB'I3aHUX 3 HEBIANOBIAHICTIO peabHOI Ta OYiKyBaHOI KOpUCTyBauyaMu
NPOIYKTUBHOCTI, HEOOX1/IH1 CHEI[iabHI METOJUKH TUIaHyBaHHS MPOTYyKTHBHOCTI.

Yacu, xomu Web-caiiTu ckiagaaucs 13 CTaTUYHOTO KOHTEHTY 1 JIEKIJIBKOX
cgi abo javackpunTiB mjisi oOpoOku (opM, minui Oe3mOBOPOTHO. 3apa3 Bij
Web-nonatkiB moTpiOHO 3HAYHO O1IBIIE IHTEPAKTUBHOCTI.

KisbKiCcTh pI3HOMAHITHUX TEXHOJIOTIH 1 miaxodiB ans Web-po3poOok HUHI
3MAEThCSI MPOCTO TITAHTCHKOIO, a HAMpsIM iX PO3BUTKY — HemepeadaueHuM. Sk
BUOpaTu MEPCHEeKTUBHY pobouy rtiargopmy s Web-po3pobok, 1o AiiicHO
3a/I0BOJIbHSIE CydyacHUM BuUMoram? Jlnsi Takoro BUOOpPY HEOOXITHO MOPIBHIOBATH
0e3i4 maxomiB 1 peamizariid, Tpeba MaTH NPO HHUX mpeAcTaBieHHs. Crodarky
nepen Web-cepBepamu CTOsUTO MPOCTE 3aBAaHHs: 3HAWUTH 1 BIAIPABUTH KJI1E€HTOBI
daiin, BKazaHUM B OTPUMAHOMY BIJl KJII€EHTA 3alUTI. 3alUT CKIIAJIaBCsl TEXK JIyXKe
npocto B anpeci URL. Ilpuknagne nporpamyBanHs ans Web mouwmHanocs 3
0o0OpoOKM 3amuTIB KOPUCTyBada, IO MepeNaloTbca 4depe3 (popmMu 1 TUHAMIYHIN
reHepailii CTOpiHOK Ha CTOPOH1 cepBepa. 3a UM K€ MPUHIUIIOM MPAIIOI0Th MOBU
nporpamyBanHs BctaBok (SSI) B HTML nokymentu.[ Jponos B.HTML 5, CSS 3
u Web 2.0 PaspaborkacoBpemeHHbixWeb-caiitoB / B. JlponoB //
[IpodeccuonanpHoenporpamMmmupoBanue. — 2013. — 414 c.].

Po3zsuroxk WWW 1npuBiB 10 CTBOPEHHS MOB MPOTpaMyBaHHsS €JIEMEHTIB
HTML noxymenTiB Ha cTOopoHi KiieHTa (Hampukian, JavaScript). lle mpuseno mo
HEOOX1THOCTI CTBOPEHHSI Ha CEpBEPl CHUCTEMY TOMEPEIHbOI 0OpOOKH daiiy, 110
BiampaBisiBca. Web-cepBep yCKIagHMBCSA, IO 3'SBWIKMCS PI3HI  IpUiioMu
nuHamigHOi reHeparlii ctopinok HTML, mo 3akanmamo BUKOHyBaTH Ha CepBepi
npouenypu. Y 3anuti URL BcTaBuau BUKIIMK NPOLEAYD, a Ha CEpBEpl peatizyBaliu
texHonorito CGI (CommonGatewaylInterface). Tenep B 3anuti URL Bkazyerbcs
npouenypa, siky Tpeda BukoHaru Ha cepepi. [Ipouenypy CGI moxHa HanucaT Ha

Oynb-K1i MOBI1, aOM BOHA CIIpUAMaJia CTaHJIapTHE BBEJACHHS 1 CTaHIapTHUM BUBI/I.
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VY texHomnorii Java st IbOTO0 CTBOPIOIOTHCS aIlJIETH, CEPBIETH, BUKOPUCTOBYETHCS
moBa JSP(Java Server Pages). [Ipuunnu 3poctanus poni Web-goaaTkiB 3po3ymidi -
BOHM HE BUMAaraloTh YCTaHOBKH MPOTPaMHUX 3acO0IB y KOpUCTyBaua i iX Habararo
npocTiiie "MiAJamTOByBaTH MiJl bOI0 CaMOro KOpUCTyBaya', Takl 3aCTOCYBaHHS
OinbIie KepoBaHi 3 000X OOKIB, MEHIIIE BUMOT JI0 KIIEHTCHKOTO MPUCTPOIO. bararo
3aCTOCYBaHb  BXKE  BHUKOPUCTOBYIOTH  JJIS  B3a€EMOIT 3  KOPHUCTyBauem
Web-intepdeiic, B Web-gogarku 3akinanaetbcsi (QyHKLIIOHATIBHICTb, TOPIBHSHHA 3
TPaJAMIIIHHUMU  HACTUIBHUMH  3aCTOCYBaHHSMH. Y  OCHOBI  peami3arii
KOpPIIOPAaTUBHUX 1H(QOpMAIIHHUX CUCTEM Ha 0a3i apxitekrypu [HTepner/ [nTpaner
JeKUTh NPUHLMN "BIIKpUTOI apxiTekTypu'", MmO Oarato B YOMY BH3Ha4ae
HEe3aJICKHICTh peai3allii KOprnopaTHuBHOI CHCTEMH BiJ KOHKPETHOTO BUPOOHHUKA.
Ycenporpamue 3a0e3neyeHHs TAKUX CUCTEM peaii3yeTbCsly BUINISAI arliieTiB abo
cepmieTiB (mporpaM HamucaHux Ha MoBi JAVA) abo y BuUIIAmI Ccgi MOIYJiB
(mporpam HamucaHuX, ik mpaBuio, Ha Perl abo C++) [bynu KypusBan - Co3nanue
WEB-npunoxxennili Ha s3bike Java ¢ nomotbto cepsietoB, JSP u EJB / byau
Kypnssan // NewRiders. — 2013. — 880 c.]. Ilix kJi€HTChKOIO TLIATGOPMOIO
JOIIILHO PO3YMITH HE JIMIIE CUCTEMHE OTOYEHHS Ha KIIIEHTCHKIM CTOpOHI, aje i
croci0 opraHizarlii mpu3HAYEHOTO ISl KOPUCTyBava iHTepdeircy 1 ioro B3aemMoii 3
O13HEC-JIOTIKOI0, PO3AUICHOK Yy paMKaxX Jo/JaTKa Ha KIIEHTCBKY 1 CEpBEPHY
YacTUHY. Y JOAAaTKy 3I1MCHIOETBCS B3a€MOJIISI MK KIIEHTCHKOIO 1 CEPBEPHOIO
YaCTHHOIO, 1 1€ € BU3HAYAIBHUHN A KiIi€eHTChKOI Tuiardopmu. [Ipu 3abe3nedenni
Web-nocryna o icuyrouux 6a3 ganux (bJl), MOXIMBUM psAJl TEXHOJOTIYHUX 1
OpraHi3aliiiHux pilieHb.

[IpakTuka BuKopuctanus Web-TexHOJOTIH At JoCcTymy A0 icHyrouux bJ]
HaJa€ MIMPOKHM CHEKTP TEXHOJOTIYHUX pINIEHb, MO PI3HOMY IMOB'A3aHUX MIX
co0010, 10 TEPEeKPHUBAIOTh, B3AEMOIIIOTH 1 JIOMOBHIOIOTH. BHOIp KOHKpPETHUX
pillieHb TIpU 3a0e3MeUeHH1 JOCTYMY, IO 3aJeXUTh BiJ CHelnU(IKH KOHKPETHOT
CVYB/ 1 Bix psaay IHIIMX YMHHUKIB, SIK IJIaTopMa, CEpBEp, HASIBHICTh (PaxiBILiB,
3IaTHUX 3 MIHIMaJbHUMU BUTPATaMU OCBOITH MEBHY T'JIKY TEXHOJIOTTYHHUX PIIICHb,

icuyBanHs iHmux bBJl. YV 3aranpHomy Bumanky iHQopMailiiiHa cucTeMma,
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peasizoBaHa 3 BUKOPUCTAHHAM apXITEKTYpH KIIl€EHT-cepBep, BKkitouae Web-By3iu 3
IHTEPaKTUBHUM 1H(OPMALIITHUM HANOBHEHHSM, pPEali30BaHUX 3a JOMOMOIOIO
TexHoJorii Java, JavaBeans, JavaScript, PHP, ASP, Perl, mo B3aemoniroTs 3 6a30r0
JAHUX, 3 OAHOTO OOKY, 1 3 KJIEHTCHKUM MicleM 3 iHIIoro. baza maHux, y cBOIO
4yepry, € JpKeperaoM iHdopmarii A 1HTepaKTUBHHUX JOAATKIB PEaqbHOTO Yacy
[@ponoB A. Ilpakruka 3actocyBanHs Perl, PHP, Apache, MySQL s akTuBHUX
Web -caiitoB / A. ®ponos, I. ®ponos // Intepuer-rexnosnorii. — 2002. — 576 c.].

3a ocTaHHI KiJTbKa POKIB B TEXHOJOTIT yHpaBiiHHS 1HGOPMAIITHUMEU
CUCTEMaMH 3MIHMJIACSA TOYKA 30py Ha MpolieMy ePeKTUBHOCTI (PyHKIIOHYBaHHS
web-nonarkiB. llle HemaBHO BBakamocs, M0 OCHOBHHUMH KPHUTEPISIMU SKOCTI
pobotu iHpOpPMAIIHOT CHCTEeMH € XapaKTePUCTUKU pPoOOTH OOIaHAHHS.
BBakasiocs, 10 SKIIO 3HAYCHHS IIUX XapaKTePUCTHUK HE TICPEBUINYIOThH
BCTAHOBJICHI MEXi, TO iHdopMalliifHa cucTteMa mpaioe aoope. Tomy OCHOBHa
yBara npuauisuiacs MUTaHHSIM YNPaBIiHHSA aKTUBHUM OOJaIHAHHIM MEPEXKI.

BianoBigHO 10 CydyacHOi KOHUEMINT yHOpaBiiHHA 1H(QOpMAIIHHUMHU
cucrtemamu| KynnkoBCKuHii .0, Mortos
B.B.,TeopernueckneocHOBBIMHPOPMATMOHHBIXITPOLIECCOB. M: Bpicmiag miko:na,
1987, 248c] BBaxaeThCs, MO0 BUCHOBKH MPO iX SKICTh POOOTH Ciifi poOMUTH Ha
MiJCTaBl SIKOCTI poOoTH web-moaarkiB. SIKI0 sAKICTh POOOTH web-104aTKiB
BHUCOKa, TO 1HOpMaIliiiHa cucTeMa mpairoe qo0pe, iHakie - norano. [lpu nubomy
XapaKTepUCTUKN POOOTH OOJIaHAHHS TAKOXX BaKJIMBI, aJieé BUKOPHUCTOBYIOTHCS, B
NEPINy Yepry, s 3'ICyBaHHS TOTO, YOMY Web-IO/IaTKH MPAIIOI0Th MOTAaHo 1 110
Tpeba 3poOuTH, 1100 MOTIMIINUTH X pOoOOTY.

Ha cporomuimiHii 1eHb iICHY€E TOCHTh BEIUKA KIJIBKICTh KommaHii [Onudep
B.I, Omudep H.A., Komnstorepubie cetu. [IpuHIUIBI, TEXHOIOTHH, TPOTOKOJIBI.
CII6. ITurep, 2003, 672 ctp.], fAKi 3alMarOThCSA AOCIIKCHHSAM €(PEKTHBHOCTI
dbyHkuionyBaHHss web-monatkiB. [Ipruomy 111 KOMITaHii MPOMOHYIOTh HA PUHKY SIK
BJIaCHI MOCIYTH MO OLIHII €(eKTUBHOCTI (YHKIIOHYBaHHS JOJATKIB 3aMOBHHKIB,
TaK 1 MporpamMHl MPOMYKTH JJIsi CaMOCTIMHOTO BUKOpPUCTaHHA. ByB mpoBenenwmii

aHadl3 HasABHUX KOWITIB JJs OLIHKM €(EeKTUBHOCTI (PYHKIIOHYBaHHS, SKUAN
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MOKa3aB, I10: Ha JaHUM MOMEHT HEMa€ YiTKO BU3HAYEHOTO BU3HAYEHHS TOTO, Y
YOMY MOJISITa€ OLIHKA €(EKTUBHOCTI (PyHKLIOHYBaHHS web-nonarku. TpakTyBaHHS
BU3HAYCHHS, SK TIPABUJIO, JHUKTYEThCS 3aMOBHHMKOM, a00 IIPOTNOHYETHCS
BUKOHABIIEM, BUXOJISIYM 3 HASIBHUX TEXHIYHUX 3aCO01B JJis peaiizailii TeCTyBaHHS
web-101aTki 3aMOBHHKA.

[TpakTraHO Oynb-sSKHI Web-10JaTOK MpaIloe B YHIKAIBHOMY CEpPeIOBHIIT
(YHKIIOHYBaHHS. YHIKaJbHICTh BU3HAYA€THCS MOEJHAHHSAM IIMPOKOro HaOOpy
napameTpiB (KoH]Iryparlisi oOsagHaHHs, MporpaMHe 3a0e3MeUeHHs], apXITEeKTypa
web-1o1aTku, KUIBKICTh 1 CKJIaJ LUIbOBOI ayauTopii, pekuM podotu Toio). Lle
IPU3BOAUTH JI0 PO3POOKM TPOrpaMHHUX 3acCO0IB TECTYBaHHS CaM€ KOHKPETHOI
PO3MISIHYTO1 CepeoBHINa, B sKil (yHKIIIOHYE Web-10/1aToK.

Sk HaciIOK 1BOTO - BIJICYTHICTh €IMHOI TEXHOJIOT1T OI[IHKU €(DEKTUBHOCTI
GYHKITIOHYBaHHS Web-0/IaTKU.

[limBojsium TiJICYMOK, MOXKHa CKaszaTH, [0 IpobjgeMa e(EKTUBHOCTI
(YHKIIOHYBAaHHS € aKTyaJbHOI, 1 MPIOPUTETHICTh I€l MpoOieMu Oe3nepepBHO
3pocTae 3 PO3BUTKOM Internet-texHomoriid. JlerambHe MOCIIIKEHHS PEKHUMIB
pobotu web-cepBepiB 1 BIIJaICHUX KOPUCTYBayiB JO3BOJIMIIO O CHCTEMaTU3yBaTH
HasBHY 1HGOpMAIi0 1 pO3pPOOMTH  METOAWKY OINHKKA  e(PEeKTUBHOCTI

(GyHKIIIOHYBaHHSI BUCOKOHABAHTESKECHUXWeEb-CEpPBEPiB HA MPAKTHII].

1.2. CyTHicTh Ta npuHuMNU GyHKUIOHYBaHHA Bed-cepBepiB

Beb-cepBep abo mpocTo cepBep — 1ie He OONaHaHHS, HA SIKOMY IPAIIOE
cnyxk6a HTTP, a xomm’torepHa nporpama, 1o MpaIroe i YIpaBIiHHAM OJHIET
oneparriiinoi cucremu (OC). T'onosauMm mpusHaueHHsm OC, sk Bimomo [Hazapos
C.B.  CoBpemeHHBICONIEPAIIMOHHBIECUCTEMBI  [DIEKTpOHHBIH  pecypc] /
C.B.Hazapo, A.N.llIupokoB // OTKpeITBIECUCTEMBl. — PexuM gocTyma
http://www.intuit.ru/  department/os/modernos/1/1.html.], € BuokpemneHus 1
PO3MOJILTT pecypciB ONEPATUBHOI ITaM’SITi, MPOIECOpa Ta JUCKOBOTO IPOCTOPY MiX

pi3HMMH Tniporpamamu. [l OaratboX KOpUCTyBayiB 1 HaBiTh (haxiBLIB Oyna
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TpaJMIiiiHO chopMOBaHa aKcioMa, 110 HA OJIHOMY KOMIT IOTEpl Yy NEBHUI MOMEHT
yacy npauroe auie ogHa OC. g akcioma Brparuiia YMHHICTh. CydacHi TEXHOIOT 11
BipTyamizamii [ BupryanuzanusicepsepoB [Inekrponnsiit pecypc] // TrinityGroup. —
Pexum
noctyna:http:/www.trinitygroup.ru/solution/infrastucture/virtualization/servetr/. |

JTAI0Th 3MOTY OJIHOYACHO MPAIIOBATH Ha OJHO-MY MOTY>KHOMY KOMII IOTepi
IPAKTUYHO HEOOMEXeH1M KinbKoCTi pizHOpiAHNX OC, 1110 MOBHICTIO €KBIBAJIEHTHO
poOOTI BIAMOBIAHOI KiJb-KOCTI OKpeMux komir torepiB. Koxkna BiptyamsHa OC
HAJIAIITOBYETHCSI HE3aJIKHO BiJI 1HIIMX, MAa€ BIACHOTO aJMIHICTpaTopa, BIacCHUU
HaoOip [P-ampec [Crek mpotokonoB TCP/IP [Dnexrponnsiii pecypc] // CIT-Forum.
— Pexum pnocrtyna : http://citforum.ru/nets/ip/glava 2.shtml.]. Hanpuknan, Ha
OJHOMY (I3UMYHOMY KOMIIFOTEP1 3 OJHIEI0 (PI3UYHOI0 MEPEXKEBOIO IJIATOI0 MOXKE
npamoBatu m’ath OC, KOXKHA 13 TPhOMa BIPTyaIbHUMH MEPEKEBUMH TUIATaMU, 3
okpemoto [P-anpecoro Ha koxHy 1u1ary. [Ipu iboMy 1HTEpPHET-KOPHUCTYBaul 3aBX 11
CIIPUMMATUMYTh TAaKUM KOMIT IOTEp SK I SITHAAUATH OKPEMHMX HE3aJEHKHUX
cepBepiB 3 okpemumu [P-agpecamu. Ilpore, mo HacmpaBai mpairoe OIUH
komm’totep 13 m’arbmMa OC, KOpUCTYBaul HIKOJIM HE Mi3HaIOThCA. OUYeBHIHO, IO
BUMKHEHHSI TAKOTO KOMIT I0Tepa MpU3Bee A0 NpUnuHEeHHs podotu Beix st OC,
BCIX I’ ATHaALATH [P-aapec Ta 10 BIAMOBIIHUX HACTIIKIB.

Posrsinemo ogny OC Ta BU3HAYMMO KUIBKICTh BEO-CEPBEPIB, Kl MOXKYTh
nparroBaTy mija i ynpaeiiHHaM. BeO-cepBep mpuiimae BiJl BeO-KIIIE€HTIB KOMaHIH
nporokosia HTTP, saxuii 3a cranmaptHoro koHirypamieto [[lomybGosipor B.B.
Beenenne B TexHoMOTHHCO3NaHUSVIHTEpHET-y370B [DIEKTpOHHBIN pecypc] /
B.B.Ilony6osipoB // OtkpbITBIECHCTEMBI.  —  Pexkxum  gocrtyna
http://www.intuit.ru/department/internet/  inwwwtech/1/.] HamamroBanuii Ha
BUKOPHUCTAHHS TOpPTa TPAHCIOPTHOTO mpoTokony TransmissionControlProtocol
(TCP) [8], mo nmopiBHoe 3HaueHHIO 80. Lle mo3BoJisie BEO-KIIIEHTY 3a BiJIOMOIO
[P-anpecoto BeO-cepBepa, Hampukian 212.109.32.5, BiAKpuUTH HOTO TOJIOBHY
ctopiaky 3a Takoro URL-ampecoro [[lomybGosipoe B.B. Bpenenue B

TexHosoruuco3nanusaarepuer-y3noB [Onekrponnsiii pecypc] / B.B.I1ony6ospos


http://www.trinitygroup.ru/solution/infrastucture/virtualization/server/
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// OTKpBITHIECUCTEMBI. — Pexum JOCTYyTIa
http://www.intuit.ru/department/internet/ inwwwtech/1/.]:

http://212.109.32.5

Skmo anMi”icTpaTop BeO-cepBepa 3MIHIOE CTaHAAPTHE 3HAYCHHS
TCP-mopty Ha iHmie 3HaueHHs, Hanmpukiaa 81, To B Ttakomy pa3i URL-ampeca
YCKJIQAHIOEThCS:

http://212.109.32.5:81

HocBin cBiquuTh, mo came depe3 yckmamgnenns URL-aapecu, sxy
MOBUHEH 30epiratv 1 Imopasy BBOJIUTHU IIiJl 4ac BIJBIyBaHHS CaWTy KOPUCTyBad,
BeO-cepBepu BUKOPUCTOBYIOTH Juiie TCP-mopt 80. OcobnuBO 1€ CTOCYETHCS
BeO-cepBepiB, 10 OOCIYyTrOBYIOTh KOMEpIiHI mpoekTd. OTxe, SKIO IS
3BEpHEHHS JO BeO-cepBepa BHUKOpuUcTOByBaTtu Horo IP-agpecy 1 He
BukopuctoByBatu TCP-moptT, To MakcuMalibHa KITBKICTh BEO-CEPBEPIB Y MexKax
onniei OC nmopiBH€e KinbkocTi [P-aapec miei OC. Hanpukian, skimo OC Mae Tpu
[P-agpecu, TO KOXKHA 13 HUX MOXe OyTH MIPUB’A3aHa 0 OKPEMOTO BeO-cepBepa abo
HaBIMAaKH, JI0 OJJHOTO CIIJILHO-TO BeO-cepBepa.

Buxopucranns [P-aapec nis aapecartii BeO-cepBepiB € JOBOJI1 HE3PYUHUM
gyepe3 1Ty Hu3Ky npuduH [OCHOBHBIETIOHATHS O ciy:)kOe DNS [Dnex-TpoHHBIM
pecypc] // Microsoft Technet. — Pexxum JOCTyTa
http://technet.microsoft.com/ru-ru/library/cc779489(v=ws.10).] 1 Ha mnpakTuIl
BUKOPHUCTOBY€EThCST pifko. 3amicth 1boro B URL-ampecax BHKOPHCTOBYIOTHCS
noMeHH1 iMeHa [OcCHOBHBICNOHATHS O ciykO0e DNS [Onek-tponnsiii pecype] //
Microsoft Technet. — Pexxum JOCTyIIa
http://technet.microsoft.com/ru-ru/library/cc779489(v=ws.10).], HaIpu-KIa/,
http://rada.gov.ua.

Jlnst Toro, o0 BeO-KITIEHT MIT 3aBXKIM BUKOPUCTOBYBATH JOMEHHI iMEHa
3amicth [P-ampec, BiH 3000B’s3aHuii OyTHM TakoX KiieHTOM ciayxk0u DNS
[OcHoBHBIETIOHATHUA O cny:k0e DNS [Dnek-Tponnsiit pecypc] // Microsoft Technet.
— Pexum JIOCTyIa

http://technet.microsoft.com/ru-ru/library/cc779489(v=ws.10).]. = Bunsatkom €
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BUIAJIOK, KOJIM BEO-KIIEHT BUKOPHUCTOBYE JUIsl 1HTEPHET-AOCTYIY CIIyXOy
BeO-mipokci  [BeG-npokcu u  SOCKS-npokcu [DnektpoHHbli  pecype] //
FlossManuals. — Pexum J0CTyna
http://booki.flossmanuals.net/bypassing-ru/ draft/ v/1.0/BEb TIPOKCW/.]. VY
poMy pasi poinb DNS-ximieHTa mepexnmanaetscs Ha mio ciryx0y. Coyxxk6a DNS €
CHUIBHOIO 3araJibHOCBITOBOIO PO3MOJIICHOI 0a3010 JaHMX 1 Mae€ CKIAIHY
CTPYKTYpy, 100 po3misigatu il y uik crarri. OTxe, HaBeAEMO JUIIE OCHOBHI
dyskiii cayx6u DNS, mo npuramanHi BeO-cepBepam.

Cnyxx06a DNS orotoxHIoe noMmeHHi iMeHa ta IP-anpecu BeO-cepBepis. Lle
Jla€ 3MOTY 31CTaBIISITH JOBUIbHY KUIBKICTh JJOMEHHUX IMEH 13 onHiero [P-anpecoro i
HaBMaKH, OJIHE JIOMEHHE 1M’ 13 IOBUIBHOKO KUJIbKICTIO [P-aapec.

3a3HaueHa BULIE BJIACTUBICTH CIykO0u DNS 103BoJIsIE€ pO3rOpHYTH B OJHIN
OC mnpakTuuHO HEOOMEXEHY KUTBKICTh BeO-cepBepiB 1 y Takuii cmocid oOiidTh
HaBeJICHE BHIIle 0OMekeHHs 3a KuibKicTio [P-anpec 1iei OC. Ipu 1ipomy, 3a1exKHO
BiJ HajamryBaHb OC, B OJHOMY T'PaHUYHOMY BHIAJIKy KOJKHE JIOMEHHE 1M’ a00
[P-anpeca MOXyTh 1IEHTH(IKYBaTH OKpEMUN HE3aJIeKHUM Bij IHITUX BEO-CEpBED.
B iHIIOMY rpaHMYHOMY BHUIIAJKy BCl JOMeHHI iMeHa Ta [P-agpecu moxyTh OyTH
nceBnoriMamu [OcHOBHBICTIOHATUS O ciry’)kO0e DNS [Dnex-TpoHHbIN pecypce] //
Microsoft Technet. — Pexum JOCTyTa
http://technet.microsoft.com/ru-ru/library/cc779489(v=ws.10).] omHOrO €AMHOTO
BeO-cepBepa, SK 1€ CIpaBeUIMBO, 30KpeMa Jiyisi caidTy BepxoBHoi Pagu Ykpainu.
[cHyIOTH TakoXX 3MilIaHl JOBUIHHI KOMOiHAIli JIOMEHHHMX IMEH 1 BeO-CepBepiB.
['0710BHOIO YMOBOIO TIIPHU 3BEPHEHHI 10 KOXXHOIO BeO-CEpBEpa € BUKOPUCTAHHS B
URL-nocunanHi came JOMEHHOTO iM’s1, a He [P-agpecu, 1110 € BUMOTOIO MPOTOKOITY
HTTP, Ha piBHI sikoro 1 BinOyBaeTbcs 11eHTU(IKALlIS BEO-CEepBEPIB y MekKaxX OJHIET
OC. OueBuaHo, 1O cepel Kiabkox BeO-cepBepiB omuiei OC murie aeski 13 HUX
MOXYTh OyTH HEJETaJbHUMHU 1 3aCIyTOBYBaTH Ha CUJIOBE BTPYYaHHS, a OTXKeE,
3aBepiieHHss pobotu yciei OC € ganexko He HaMKpanuM CrocoOOM BHUPIIIECHHS

poOieMH.
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Po3rsitneMo onuH BeO-cepBep. Sk He3alieskHa cepBepHa IMporpaMa BiH Mae
JIOBOJII CKJIAJHY JEPEBOMOMIOHY CTPYKTYpY, IO CKJIAJAEThCA 3 KOPEHEBOTO
BeO-KaTanory Ta lepapxii BipTyaJibHHX KartaynoriB. KokeH 13 HUX MOB’si3aHUU 13
KOHKpeTHUM (G13uuHuM KatanoroM wiei OC, 31 COUIbHUM KaTajoroM iHIIOTO
KOMIT F0Tepa JIOKAJIBHOT Mepexki ad0 BIPTyaIbHUM KaTaJo-TOM 1HIIIOTO BeO-cepBepa
y Mexax yciei mepexi Inrepuer. KokeH BipTyalbHHI KaTajor Mae IUTy HU3KY
BIACHUX HaJIAlITyBaHb, 30KpEMa aHOHIMHHI a00 aBTOPWU30BAaHUM JOCTYTI,
MOJIUBICTh 200 HEMOXJIMBICTh I BEO-KIIEHTA TEpPEerisiay 3MICTy Karajory,
daitn, MmO BiAKPUBAETHCA 3a 3aMOBUYBAaHHSAM. 3BEpHEHHS [0 BipTyaJbHOTO
KaTaJory, M0 Mae€, Hampukiaj, iM’s “documents” 1 po3TalIOBaHUN B I1HIIOMY
BipTyanbHOMY Kartasno3i “download”, 3nilicHioeThes 3a Takum URL-nocunansm:

http://rada.gov.ua/download/documents.

CyKymHICTh BIPTyaJbHUX KaTajoriB BeO-cepBepa Ta TOB’SI3aHUX 13 HUM
BeO-CepBEpIB Ja€ 3MOTYy YBECTU MOHATTA ‘“iHTepHeT-cauTy”’. CalT — IHeJIoridyHO
3aBEpIICHUN, CaMOAOCTATHINM MPOEKT, 10 CKIAJAEThCA 13 JOBUIBHOI KUIBKOCTI
CTaTUYHUX a00 TUHAMIYHUX BEO-CTOPIHOK, SIKI BIIKpUBA€E BEO-KITIEHT Yy pPe3yibTari
CBOEI aKTUBHOI POOOTH 13 CaWTOM, 30KpeMa IpH BUKOPUCTAHHI TINEPIOCHUIIaHb
CamTy.

CraruuHi BEO-CTOPIHKM HE MICTATh IPOTPAMHOIO KOAY 1 CTAHOBIATH
cobor TekctoBi ¢ainu 13 HTML-posmitkoro [[lonybGosipoB B.B. Brenenue B
TexHosoruuco3nanusiaTeprer-y3inoB [Dnekrponnslii pecypc] / B.B.Ilony6ospos
// OTKpBITBIECUCTEMBI. — Pexum J0oCcTyna
http://www.intuit.ru/department/internet/ inwwwtech/1/.], mo 30epiratoTecst y
BIpTyaJIbHUX Karajorax BeO-cepBepa 1 mMaioTh po3mupeHHs .htm a6o .html. J{ns
TOro MI00 3aBAHTAXKUTH CTAaTUYHY CTOPIHKY 3 1M’ sIM, HaNpuKiaj, “start-page.html”,
y HaBeIEeHOMY BHIIE Kartajosi, moTpibHo Biakputun URL-nocunanns
http://rada.gov.ua/download/ documents/start-page.html.

CraruuHi BeO-CTOPIHKH, TIPO 110 TOBOPUTH 1X Ha3Ba, BUMIIAIAIOTH JIJIsl BC1X
BEO-KIIIEHTIB OJTHAKOBO, HE3AJIEKHO BiJ[ TOTO, SIKUM YHHOM KIIIEHTH BIJIKPHBAIOThH

i cTopiHKu. Beb-cepBep 31 CTaTUUHUMHU CTOPIHKAMH (DAKTUYHO CTAHOBUTH COOO0IO
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daiinoBuit cepep mnpotokonmy HTTP 1 3a ¢yHKIIOHANBHICTIO Maiike He
BIJIPI3HSAETBCS Bia cepBepa mepexkeBoro nporokony FileTransferProtocol (FTP)
[[TonyuennedaiinoB yepe3 FTP [Dnekr-ponnsiit pecypc] // CIT-Forum. — Pexum
noctyna : http://citforum.ru/internet/ftp/ftpusage.shtml.].

[IpoTHiIe)KHMM BHIAAKOM JI0 CTaTHYHUX BeO-CTOPIHOK € JWHAMIYHi
BEO-CTOpIHKM, SIKI TaKoX Ha3uWBaioTh  BeO-mporpamamu  [AxoBneB  C.
Be6-nporpammupoBanue (O630pHascTarhs) [DnexkrpoHHblil pecype] / C.SkoBies
// IBM. — Pexum poctyma : http://wseweb.ru/diz/obzor3.htm.]. IlepeBaxna
OUIBIIICTh YCIX IHTEPHET-CAMTIB BHUKOPUCTOBYE caMe JIMHaMiuHI CTOpiHKU. [lpu
koxxkHoMy HTTP-3amuti kieHTa Taki CTOPIHKH CBOEYACHO (POPMYIOTHCS TOCTIIHO
JI0Y0I0 Ha BeO-cepBepl IporpamMoro, sika MOXKE IMpalioBaTH y PI3HUN CIOCiO
3aJIe)KHO BiJ OaraTbox (pakTo-piB, HaBiTh B Bepcii Opay3epa Kiie€HTa. Takum
YUHOM, IuHaMiuyHO copmoBaHa BeO-cTopinka 3 HTML-po3miTkoo ¢hakTuaHO
CTAHOBUTH C00010 1HTepdenc B3aeMoJii KOPUCTYBaya 3 CEPBEPHOIO MPOTPamoro.
CropiHKM (OPMYIOTECS NEPCOHATIBHO ISl KOKHOTO 1HAMBIAYaJIbHOTO KOPUCTYBavYa
1 MOXXYTh BUIVISIIATH 30BCIM MO-pizHOMY. [Iporpama mpaiiroe sik 4opHa CKpUHb-Ka, 1
jgorika ii poOOTH € TOBHICTIO NPHUXOBAHOI HE JIMILIE BiJ KOPHUCTYBauiB
BeO-TiporpaMu, aje 1 BiJ IHIIMX aaMiHICTPATOpiB 1 MpOTrpamicTiB BeO-cepBepa.
3MiHIOBaTH IIporpaMy MOXKe TUIbKH ii pO3POOHUK-TTPOTPAMICT.

Kon BeG-nporpamu Tta HTML-po3miTKa MOXYTh pO3MILLYBaTHCh Ha
cepBepl y BUIVISAI OMHOTO (ailily, ajie BHACTIJOK MOIIUPEHOTO 3apa3 MPUHIUITY
PO3AUIBHOTO KOy BEO-MpOrpaMu OPraHi3oBYIOTh y BUIVISI MIHIMYM JBOX (pailiniB
— (aiimy, mo wmictuth Tinbku HTML-po3miTky 1 Ha3zuBaeThcsi BeO-(hopMmoro, i
daitny, o € camum “titom” BeO-mporpamu. OcTaHHIHM, y CBOIO uyepry, Mae abo
TEeKCT 13 BUXIJHHUM KOJOM TIporpaMu (KM Moxke HOpoduTaTd QaxiBelb) ado
BiJIKOMITUIbOBaHUM O1HApHUI MacUB (KU HE MOXKe OyTH TPOYUTAHUH JIFOJUHOIO).

PosrnsHemo, Hanpukiia, aBa HaHO1IbII NOMYIspHI BeO-cepBepu — Appach
[“IxoBneB C. ¥V ucroxkoBApache: Mctopus u 00630papXuTeKTypbl [DIEKTPOHHBIN
pecypc] / C.AxoBneB // IBM. — Pexxum JOCTyTa

http://www.ibm.com/developerworks/ru/library/os-apache 3/], mo mpaitoe Ha OC
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cimeiictea UNIX [Hazapor C.B. CoBpemeHHbICONEpaIliOHHBIECUCTEMBI
[OnexTponnsiii pecype] / C.B.Hazapos, A.W.IupokoB // OTKPBHITHIECUCTEMBI. —
Pexxum noctyma :  http:/www.intuit.ru/ department/os/modernos/1/1.html.], 1
Microsoft InternetInformation Server (Microsoft 11S) [13], sikuit mpairoe Ha OC
Microsoft Windows Server [Hazapos C.B. CoBpeMeHHBICOIIEpAIIHOHHBICCUCTEMBI
[OnexTponnsiii pecypc] / C.B.Hazapos, A.N.I1upokoB // OTKPBITBIECUCTE-MBI. —
Pexxum poctyma : http://www.intuit.ru/ department/os/modernos/1/1.html.]. Ha
BeO-cepBepi  Appach oOuaBa daitnin 3a3Buyail MarOTh poO3-MIHMPEHHS .php,
nporpama, SK TPaBHJIO, Ma€ BUIIAN BUXIJTHOTO KOAY, SKHHA JIMIIE ITiJT dac
KJIIEHTCHKOTO 3allUTy KOMIIUTIOETHCS 1 BHUKOHYETHCA B OINEPATUBHIM mam’sTi
cepBepa. Ilicimst dopmyBaHHS CTOpPIHKM 1 HampaBjieHHsS 11 O KJII€HTa
BIJIKOMITUJIbOBAHI JIaH1 BiJipasy BUIy4aroThes. OHAK NpOrpamicCT-MOPYIIHUK MOXKE
HA-BMHUCHO BIJIKOMIIUTIOBATH MporpamMy “Bpy4HY’, a BUXIJHUN KO Ha cepBepi
BUIYYUTU. BHAcHiIOK 1pOTO JIOTiKa poOOTH HOro NporpaMu 3a-JUIIUTHCS
HeBiioMoro. [Ipuknagom BeO-cepBepa, 110 mpairoe Ha mporpami Appach, € caifrt
JIOKyMeHTaIlii MoBoto nporpamyBanns PHP: http://php.net/manual/ru/index.php.

Ha Be6-cepBepi Microsoft IIS daiin BeO-popmu Mae po3mmpeHHs .aspx, a
porpaMa 3aBKIu 30€piracThCsl y BUITISAI O1HAPHOTO MacuBy 3 posmupeHHsM .dll,
IO CTBOPIOETHCS MPOTPAMICTOM Yy PE3yabTari KOMHOUIAIIT HOTro Mporpamu.
[Ipuknanom BeO-cepBepa, O mpamwe Ha mnporpami Microsoft 1IS, € caiir
IToconbcTBa Kananu B VYkpaiHi:
http://canadainternational.gc.ca/ukraine/visas/index.aspx.

XapakTepHOIO BIACTUBICTIO YCIX BEO-MpOrpaM € MOXJIMBICTH HNPHUIMATH
BiJl BeO-KJIIEHTa JOBUIBHY KUIBKICTH JIOJATKOBHX I1apa-METPiB, SKI KOPUCTyBad
Moxke siBHO mnepenatu B URL-mocunanui 10 BeO-cropinku. LI mapamerpu €
MOYATKOBUMH 3HAUCHHSIMH 3MIHHUX a00 KOHCTAHT BeO-TpOrpaMu, 3aJ€KHO Bij
AKUX MporpaMa MOXKe MpalioBaTH MO-1HIIOMY. Y HaBEJACHOMY BHILE TIPUKIaAl BiJl
NEepIIoro mapamMerpa, 30KpemMa, 3aliexkuth MoBa caility [loconbcrBa. Skimo meski
napamMeTpu KOPUCTyBad HE 3aJa€, BEO-MporpaMa BUKOPUCTOBYE IJISl IIUX 3MIHHHUX

3HAUEHHs, 3aKjajeHi po3poOHUKOM. OUYEeBHUIHO, 10 3aJEXKHICTH PO-00TH
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BEO-MporpaMu Bij JOAATKOBUX MapameTpiB € ISl 3JIOBMUCHUKA JyXKe 3pYyUYHUM
coco0OM IPHUXOBATU CIIPABXKHIO JIOTIKY pOOOTH HE-JIETaJbHOIO 1HTEPHET-cailTa 1
3aMacKyBaTH TaKWW CalT, HAPUKIA, MiJl COLIaIbHY MEpEeXKY, CAaUT HOBUH abo
nporuo3y mnoroan. CailT MOXXe TpHUBaJIW{ Yac HaJlaBaTH KOPUCTyBadaM 3aKOH-HY
iH(popMariito, ax MmMoku A0 Hhoro He HampaButn HTTP-3amur i3 KOHKpeTHHM
3HAYEHHSIM MOTPIOHOTO MapaMmeTpa.

KpiM SIBHO BKa3aHMX JOAATKOBUX MapaMETPIB ICHYIOTh TAKOXK 1 HESBHI, SIK1
He nepenatotbess B URL-nmocumanni, ame BxoasaTh no ctpykrypu HTTP-3anmuta
BEO-TIPOTPaMH. [Tpuxagom TaKoro napameTpa € nonepeHs
BeO-cTopinka-pedepent (anmt. URL Referrer [IlomyGosipoB B.B. Baenenue B
TexHonoruuco3ganusiluTepHeT-y3noB [Dnexkrponnsiii pecype] / B.B.Ilonybosipos
/! OTKpBITBIECUCTEMBI. — Pexnm J0CTyna
http://www.intuit.ru/department/internet/ inwwwtech/1/.]), Ha sKiii 3milCHEHO
nepeHanpaBieHHs KIII€EHTa Ha 110 BeO-IIporpamy.

Ko KOpUCTYBay MPaIOBaB 13 BEO-CTOPIHKOIO A 1y pe3yibTari Moro aii
BiIOyBCs mepexia Ha BeO-CTOopiHKy b, To cTopinka A € pedepeHTOM st CTOPIHKA
b. Sxmo kopucTtyBau BiAKpUB CTOpiHKY b Bimpasy, a He mepelmoB 10 Hei 3i
CTOpIHKH A, TO y IIbOMY BHMaJKy cTopiHka b He mae pedepenra. MoxxHa midTu
BHUCHOBKY: SIKIIO TMEPIIMM KOPUCTYyBau MEPEHIIoB Ha CTOPIHKY b 31 cTOopiHKH A,
Jpyruii 31 cTopiHKU B, a TpeTiii BiAKpUB cTOpiHKY b Binpasy, HaOpaBuu B Opay3epi
ii Touny URL-anpecy, To 1isi TphbOX KOPUCTYBadiB CTOpiHKa b Moxke mpairoBatu
a0COJIIOTHO MO-PI3HOMY.

HaiiGinpmn cepiio3Hy mpoOnemy st KOMIIETCHTHHX CIY>KO CTaHOBHUTH
IMIMPOKE BUKOPUCTAHHS BeO-aaMiHICTpaTOpaMu 3rajaHoi Buine ciy:x0u DNS.
KopuctyBaui iHTEpHET-CalTIB MaiKe 3aBXKIu 1IEHTU(PIKYIOTh 1 3amaM’ ITOBYIOTh
caliTH came 3a iX JIOMEHHMMH iMeHamu, a He 3a [P-aapecamu. Ilo-mepmie, e
O3HayJae, 110 BeO-aJIMIHICTpaTOp Ma€ 3MOTy 3MiHIoBatH [P-anpecy, a omxe, pizuune
Miclie-3HaxO0KeHHs BeO-cepBepa, Ha CBil BinacHuii poscya. [lo-apyre, 3 MipkyBaHb
pO3MOALTY Ha-BaHTAKCHHS ab0 3a0e3nedeHHs BIIMOBOCTIN-KOCTI, 30KpeMa Bij

BTPYYaHHSI CTOPOHHIX 0c10, BeO-aJMIHICTPAaTOp MOXK€ BBECTH 10 EKCIUTyaTalii
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JOBIIbHY KIJIBKICTh BeO-cepBepiB 13 pi3-HumH [P-agpecamu, nmpuuomy B ciryx0i
DNS moxe OyTH 3apeecTpoBaHa JIUIIIE YaCTHUHA IUX BEO-CEPBEPIB.
Beb-agminictpatop Moxke oOparu  Oynb-Ky BCECBITHBO — BIJOMY
IHTEpHET-KOMIIaHIl0 Ha 3pa3ok amepukancbkoi “Go!Daddy” nnst peectparii
BiacHoro DNS-gomena napyroro piBHsS [OcHOBHBIETIOHATHST O ciy)xkO0e DNS
[OnexkTponnslii  pecypc] //  Microsoft Technet. — Pexum npocryma
http://technet.microsoft.com/ru-ru/library/cc779489(v=ws.10).], HaIpUKIIAJI,
PINOKKIO.COM vy nomeni nepinoro piBasi COM [OCHOBHBICTIOHSITUSL O CITY>KO€
DNS [Onek-tponnbiii pecypc] // Microsoft Technet. — Pexum nocrtyna
http://technet.microsoft.com/ru-ru/library/cc779489(v=ws.10).]. IToTim
aZgMIHICTpaTop peecTpye AoMeHHe iM s inTepHeT-caiity WWW.PINOKKIO.COM ,
po3roprae Tpu BeO-CEpBEpPH, IO PO3TAIIOBaHI Yy pPI3HUX IMIANPUEMCTBAX ado
JIOMAIITHIX Mepekax Ykpainu abo iHmoi aepxkasu. [P-aapecu mepioro i apyroro
BeO-cepBepiB aJMIHICTPATOP MIPUB’SA3y€ 10 JIOMEHHOTO M5
WWW.PINOKKIO.COM, IP-agpeca TpeThOro cepBepa HE NIPHUB A3YETHCH, a
3QIIMIIAETBCSA ““Ha TOTIM”, SKIIO 3a MEBHOI MPU-YUHU TPUIUHUTH MPAIOBATH
nepiuid abo npyruii cepsep. 3a Takoi KOHQIrypalii ogHa MoJIOBUHA KOPUCTYBaYiB
IHTEPHET-CAlTy 3’ €AHAETHCS 3 TEPIIUM CEPBEPOM, JApPYyTa MOJO-BHHA 13 JPYTUM
CEepBEpPOM, a TPETI cepBep BUKOPUCTOBYBATUCH HE Oyle 1 HIXTO 3 TOMUTIMBHX
KOPUCTYBayiB HIKOJM HE€ [I3HAEThCA MpPO HOro IicHyBaHHA. BiamosimanbHMiA
aaMiHICTpaTop, 3allikaBlieHWd B  OesmepepBHIA  poOOTI  IHTEpHET-CAMUTY,
000B’SI3KOBO HAJIAIITYy€ CHELIaJbHUNA MPOrpaMHUN MOHITOp, SKUH Yy BUMNAAKY
NPUNMHEHHS HOpMaibHOI poOOTHM OmHOTO 13 BeO-cepBepiB Bimpazy HOTO
CHOBICTUTH TIPO II€ 3a JIOMOMOIOI0 sms-MoBigomiieHHs. Konu onuH 13 cepBepiB
OpUnuHsIE poOOTy, aAMIHICTPATop Bipa3y BHOCUTH BIAMNOBIAHI 3MIHU Y
koHpirypartito gomenHoro iM’s WWW.PINOKKIO.COM, y pesynabrari 4oro a0
ILOTO JJOMEHHOTO 1M’sl 3aJIUIIAI0THCS PUB’ i3aHuMHU Jiiie [P-anpecu mpaiorounx
cepBepiB. AJIMIHICTPATOpP MOXKE TaKOXK HaJlAlITyBaTH aBTOMATUYHE BUKOHAHHS 111€1

orepartii.
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[Ipy BUKOpPUCTAaHHI TI€BHOI KIJIBKOCTI BeO-cepBEpiB  aaMIHICTPATOP
IHTEpPHET-CANTy MOBUHEH BpaxyBaTH Te, o Maixke 90% KopHCTyBadiB HE 3HAIOTh,
mo Take I[P-aapeca 1 He OaxaroTh II€ 3HATH;, IM HE IIKaBO, SKa KIJIBKICTh
BeO-cepBepiB 3abe3rnedyye poOOTy cailTy, ajie JJisi KOpPUCTyBaua CalT IOBHUHEH
IpaIfoBaTy MOCTIHHO, HATIMHO 1 B €IMHUHN CHOCIO, HE3aIeKHO BiJ TOTO, 3 SIKUM
caMe CcepBepoM 3’€/IHAETbCS KOpUCTyBad. [pyny OJHAKOBO HAaJIalITOBAHUX
cepBepiB YMOBHO Ha3MBalOTh (pepMoro cepBepiB. [HaKIle Kaxkydu, aJMIHICTPATOp
MOBUHEH 3a0€3MEeUNTH CHUHXPOHI3AIlI0 JaHUX MDK yciMa BeO-cepBepamu (epmu.
BusiBnserbes, mo 3a JOMOMOTOK Cy4YacHHUX 1H(OpPMAIIHHUX TEXHOJIOTIH Iie
3aBJIaHHS BUPIIINATH a0COJIIOTHO HE CKJIA/IHO.

[onoBHMI mpuHIUI (GEepMH CEpBEpIB MONSI-TA€ y TEPUTOPIATLHOMY
pO3MONLII MpOrpaMu 1 JaHUX, 3 SKUMHU L Iporpama mpamioe. Po3pobneny 1
BIJIJTATOJKEHY BeO-MporpamMy po3MIINIyIOTh Ha KIJTBKOX BeO-cepBepax, Ha SKUX,
KpIM camoi BeO-Tiporpamu, HiIKUX JaHUX He 30epiraeTbes. OTxe, SKIIO OAUH 13
TaKUX BeO-CepBEpIB MOTPANMTh JO0 PYK MIPABOOXOPOHUIB, TO HE 3MOXKE OyTH
BUKOPHUCTAHUM K peUuoBUl JoKa3. JJig MaHuX, sIK1 OTpUMYE 1 30epirae KoxHa KOIis
BEO-NporpaMu, BUAUIAIOTH OKPEMUN CepBep, SIKUW CHIIBHO BUKOPHCTOBYETHCS
yciMma BeO-cepBepaMu — TaK 3BaHE CHUIBHE JpKepeno maHuX. Ha Hbpomy
po3ropTarTh cuctemy ynpapimiHHsA 0Oazamu gaHux (CYBJl) Ha OCHOBI Takoro
nporpamHoro 3abe3neueHHs, Ak FoxPro, SQL, LDAP a6o Oracle. Koxen
BeO-cepBep Mae aBTOPU30BAHMN (3aXUIIEHUN) MEPEKEBUM TOCTYI JI0 CEpPBEPIB
CYB/I. Indopmairis, siky 3anucye A0 0a3u JaHUX OJUH BeO-CEpBEp, € JOCTYITHOIO
JUIA BCIX IHIINX BeO-cepBepiB, a OTXKE, HE3aJIEKHO BIJ TOTO, 3 IKUM CaMe CEPBEPOM
3’€THABCA BEO-KOPHUCTYBay, 1HTEPHET-CAWUT MpaIfoBaTUME JJIi HHOTO aOCOJIIOTHO
OJTHAKOBO 1 MpOOJEeMU CHHXPOHI3alli Ja-HUX MK BeO-cepBepaMu (pepMH He
BUHUKHE.

AnwsrepunatuBoto cepepa CYBJl moxke Oy-TM Tak 3BaHa BeO-ciyx0a
[Herokomep O. Beb6-cepucel: XML, WSDL, SOAP u UDDI / O.Hsrokomep. —
CIIO. : ITurep, 2003. — 256 c]. Lle mocTiitHo niroya creriagizoBaHa BeO-iporpama,

sKa He Mae iHTepdelcy KOpHCTyBaya, 4Yepe3 M0 KOPHUCTyBaul MpaItoBaTH



25

0e3MmocepeIHhO 3 I1i€I0 BEO-IIPOrpaMor0 HE MOXKYTh. 3aMiCTh IIbOTO BeO-CiTy»KOa
Ma€e MEeBHUU HaOlp (QYHKUINA crnemialbHOro (opMaTy 1 CUHTAKCUCY, SIKI MOXYTb
OyTH BHKJIMKaHI 1HIIMMH BeO-IIporpamMamu, 30KpeMa THMHU, IO MPaIoTh Ha
BeO-cepBepax depmu. Komu BeO-cepBepy, 3 SKUM Mpalloe KOPUCTYBay, MOTPIOHO
orpumaru abo 30epertu naHi, BiH 3 €JHYEThCS 3 BEO-CIIYy:KOOI0 1 BHUKIIMKAE
BiANMOBIAHY GyHKIIO. Beb-ciyx6a Moke BUKOPUCTOBYBAaTH JJII HAKOIWYEHHS
nanux cepep CYBJI, daiinoBuii cepsep, iHILy BeO-ciiyk0y abo Oyab-ske 1HIIE
JDKEpeso MaHuX. Ycsi BHYTPIMIHA 1H(PpPACTPyKTypa IHTEpHET-CAWTy MOBHICTIO
npuxoBaHa BiJ KopucTyBada. [Ipo ¢akr 3’e€qHaHHS BeO-cepBepiB 13 CIUIBHUMHU
JDKepellaMiu TaHUX MOXKHA JII3HATHUCS JIUIIE aHaJi3yIoun MepexeBuil Tpadik Ha TUX
MIPUEMCTBAX, JIe BCTAHOBJICHI 1 HAJIAIITOBaH1 BeO-CepBEPH.

Hapemti, pepmy MoxyTh (popMyBaTu B3araji He BeO-CEpBEpH, a TaK 3BaHi
npokci-cepBepu (aHI. proxy — mpencraBHHK). [Ipokci-cepBep HE MICTHTH Hi
JaHuX, H1 MporpaMHOro koay. BiH € JMine HU3BBKOPIBHEBUM MEPEKEBUM
pPETPAHCIATOPOM, IO MpUiiMae MEpEeXeBl 3alUTHU BiJ KIIE€HTA 1 Mepeaae ix Ha
1HIIMK cepsep, [P-anpeca Ta Micie3HaXOKEHHS SKOTO 3aJIUIIAOTHCS IS KIIEHTa
HeBiioMuMu. el iHImmMA cepBep, y CBOKW uepry, Moxke OyTu abo BeO-cepBepoM,
abo 1HIIMM NPOKCI-CEPBEPOM, IO YTBOPIOE 3 TMEPIIUM MPOKCI JIAHIIOKOK
MepexeBux 3’enHanb. Cmyx06a mnpokci mae aBa Ttunu — SOCKS-mpokei 1
BeO-mipokci  [BeO-mpokcu u  SOCKS-npokcu [DnekTpoH-HbIA  pecypc] //
FlossManuals. — Pexxum JI0CTyna
http://booki.flossmanuals.net/bypassing-ru/ draft/ v/1.0/BEb TIPOKCW/.], sxki
PETPAHCIIOIOTE MEPEeXKEBl 3alUTH  KIIEHTIB 32 1H(OPMAIEI MPOTOKOTY
tpaHcnoptHoro piB-Ha TCP Tta mnporpamuoro piBus HTTP Bignosigno. s
yTouHeHHs 1poro Qakty ciayx0y SOCKS-npokci Takox HazuBaroTh TCP-mipokci, a
BeO-npokci — HTTP-npokci.

3 omAny Ha 3a3Ha4€HE JOXOIMMO BHCHOBKY, IO Mepexa [HTepHer Mae
joriyHy (mioOanpHy) Ta (i3uyHy (perioHajbHy) 1HQPACTPYKTYypH, B3aEMHO
HE3aJIe’KH1 OJTHA BiJl OTHOI. [HTepHET-CallT € eIeMEeHTOM JIOT1YHO1 1HDPACTPYKTYpH,

TICHO TMOB’S3aHOI 3 peecTpalielo JOMEHHOro im’st B cimyk01 DNS. Hartomictb
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BeO-CEepBEp € E€IEMEHTOM pPErioHaNbHOI 1HPPACTPYKTYPH, SKUM IO CYTi € JIMIIE

OJTHUM E€K3EMIUISIPOM 1HTEPHET-CANTY, IO MPALIOE Y KOHKPETHOMY PETIOHI.

1.3.Bu3Ha4YeHHs MOK/JIMB HANIPSAMKIB pillICHHSI TOCTABJICHOI 3a1a4i

CydacHi BeO 1 MOOIIBHI 3aCTOCYHKH 3a3BHYail CKJIAQIAlOThCA 3 JBOX
YaCTHH: KJIIIEHTChbKA YAaCTUHA 1 cepBepHA. Y SIKOCTI KJIIEHTCHKOI YaCTUHU BUCTYIAE
BeO abo0 MOOUIbHHMM J0JATOK, JOCTYN JO SKOTO Ma€ KOpPHCTyBad. SKimio Iie
Be0-3aCTOCYHOK, Yy SKOCTI KJI€HTa MAaeEMO BeO-CalT, SKUM MOXKE CKOPHCTATUCh
kopuctyBad (mepeiitm Ha HeoOximumii URL [10]). fAxmo mne wmoOuTbHUN
3aCTOCYHOK, y SIKOCTI KJIIEHTa BUCTYIA€ JOAATOK, SIKMM KOPUCTYyBadyy HEOOXI1THO
3a37aJIeTiib BCTAHOBUTH Ha CB1M MpuUCTpii a0 3 MarasuHy qoaarkis (App Store Ha
10S [11] 1 Play Market [12] Ha Android). Po3noaineHHs JOTIKK YCi€l CHCTEMHU Ha
KJIIEHTChKY Ta CEpPBEPHY YaCTHHU JOTOMArae: ® po3AUIUTH JIOTIKY 3amuTiB y 0a3zy
JAaHUX Ta y 1HII HEOOXiJAHI CEpBICH 1 JIOTIKY BIIOOpa)X€HHS KOPHUCTYBALbOTO
iHTepdeiicy (3 anrmiicbkoi user interface a6o Ul [13]); e 3pobutu noruky 1
BIJIOOpaXCHHSI HE3aJICKHUMHU OJIHE Bl OJHOIO, MO0 JO03BOJISIE 3MIHIOBATH,
HANPUKJIA, TEXHOJIOT1 BiIOOpakeHHs (KJIIEHT), HE 3MIHIOIOYH JIOTHKY (CEepBep); ®
IHKAaIICyJIOBaTH JIOTIKY - KOPUCTYyBau HE 3MOXE B3a€EMOJISTH 13 CEPBEPHOIO
YaCTUHOIO HamNpsAMYy - JIMIIE 4Yepe3 KIIEHTChKY YacTUHY, Y crociO, BU3HAYECHH
pO3pOOHUKAMH  IIi€i KJIIEHTCHKOI YacTUHU. Y  KIIEHT-CEPBEpHIN cucremi
KOPUCTYBad Ma€ JOCTYI JIMIIE O KIIE€HTCHKOI YAaCTHUHHU, 3 KOO 1 B3a€MOJIIE 3a
JIOTIOMOTOI0 KOPUCTYBAIILKOTO 1HTEpdEiicy.

A BXe KIIEHTChbKAa YacTHUHA MOXKE ‘‘CIUIKYBaTHUCh” 13 CEPBEPHOIO 3a
nonomororo API (3 10 anmmiiicekoi Application Programming Interface) [14] -
iHTEepdeicy, BHU3HAYCHOMY PO3POOHHKAMU CEPBEPHOI YACTUHU CHCTEMH.
BukonyBaru 00poOKy 1 onTumizaliio 300pa)keHb 1 BiJie0 MO)KHAa BHKOHYBaTH Ha
CTOpOHI KilleHTa (BeO a00 MOOLIBbHUI JOAATOK) a00 Ha CTOPOHi cepBepa. Croyarky
po3mIsiHEMO 00pOOKY Ha CTOPOHI KIII€HTA. Y TEpIlry 4Yepry ClijJl 3a3HaYuTH, 110

npu 00poOlll HA CTOPOHI KIIIEHTa peaiizailis oOpoOKU 300pakeHb 1 Biieo Oyge
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PI3HUTUCH B 3JIEKHOCTI BIJI TEXHOJOT1H, BUKOPHCTOBYBAaHHMX [JIsi PO3POOKHU
KJIII€EHTCHKOT yacTUHU. Hampukian, Ko KIiEHTChKAa YaCTHHA CUCTEMU TPAIOE Ha
omeparniifHiii cucremi 10S 1 HamuMcana Ha MOBI mporpamyBaHHa Swift [15],
peaizalis Oyze oHOro, a Ko BoHa mpaitoe Ha OC Android 1 HanrcaHa Ha MOBI
Java [16], To 1HmO0. CHTyallis yCKIaIHIOETHCS THM, IO TEXHOJIOTIT ISl pO3pOOKHU
1] pi3HI ONepalliiiHi CHCTEeMH He 0OMEXKYIOThCS IBOMA MOBaMH MPOTrpaMyBaHHS -
3apa3 icHye O0araro ¢GpelMBOpPKIB JIJIsi pO3pOOKH M1l 0OMIB1 onepalliiiHi CUCTEMHU.

Hampuknan, ¢peiimBopk React Native [17] mo3Boisie cTBOproBatu
kpocruiatdgopmeHi MoOUTbHI AojaTku Ha 10S 1 Android, aGo » momarku ayis 060X
OC moxyTh OyTn Hammcani Ha MOBiI mporpamyBanHs Kotlin [18], abo * BoHu
MOXYTh OyTH CTBOPEHI TPOXHU 3T0JIOM, BUKOPUCTOBYIOUH SIKYCh HOBY TE€XHOJIOTIIO,
3apa3 HaBiTh He icHye. ToOTO, peanizoByr0YM 0OpPOOKY 1 ONTUMI3ALIII0 300paKEHb 1
Bifleo Ha pizHuX OC 3 BUKOPHUCTAHHSAM PI3HUX TEXHOJOTIH, HEMOXKIIUBO 3pOOUTH
[0 ONTUMI3AIII0 YHIBEpCAIbHOIO - 1i HEOOXiMHO Oyae po3poONSITH OKpPEeMO s
KOYKHOT'O 3aCTOCYHKY, HallUCAaHOMY Ha SIKICh OKpeMiil MOBI IporpamyBaHHs. Bike
Ha IIbOMY €Talll CTa€ 3pO3yMUIMM, IO peai3allis ONTHMI3allii Ha KIIEHTChKIN
YaCTHHI Pe3yJbTy€ y CKIAIHUIA MPOIEC PO3POOKH HE YHIBEPCAIBHOI CUCTEMHU, SIKY
HeoOXimHO Oyzme miaTpumyBaTh (OHOBIIOBATH 1 JOPOONATH) Pa3oM 13 BCIEIO
KJIIEHTCHKOIO YaCTHHOIO. AJie MOXKe OyTH TaKe, 1110 ONTUMI3allis 300pa’keHb 1 B1JI€0
Ha KJI€HTI Oyze nyxe eeKTUBHOI0, TOMY MOKHU II€ PO3IISIHEMO 1IN BapiaHT.

Jns  jmocmijpkeHHS onTHMi3amii y MOOUIBHMX JIoJaTKaxX —Bi3bMEMO
CTaHJApTHI 1HCTPYMEHTH PO3POOKH MiJ KOXKHY 3 HAUMOMyJISPHIIIMX MOOUIBHHX
OC: moBy Swift ms 10S 1 moBy Java mst Android. st ontuMizartii 300pakeHb Ha
10S y wmoBi nporpamyBanHs Swift icnye 06’ekt Ullmage [19], 3a momomororo
AKOTO MOXHa 3MEHIIUTH pPO3MIp 300pakeHHs, OTPUMYIOUYM Ha BHUXO.I
ONTHMI30BaHe 300pakeHHs. AJjie MIHYC TMOJsITae y TOMY, IO mpu o00pooir
300paxkeHHa 3a nonomororo Ullmage 10S Bce oaHO naekomye OpUTiHAJIbHE
300paKE€HHS, 3arpy»arwdu Moro B ONEpATUBHY NaM’ Tk NpUCTporo. Lle pesynprye y

BEJIMKEe HAaBAaHTAKCHHS Ha CUCTEMY Y MOMEHT BIJITPY3KH 300pakeHHS.
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OxkpiMm TOTO, CHUJTy CTUCHEHHS 300pakeHHSI HE MOXxHa KoHpirypysatu. 1o
CTOCYETBhCS ONTUMI3aIll Bijieo, TO 10S onTumizye MOro aBTOMaTUYHO MpU BUOOPI
BiJIeO 3 Trajepei, ajlie CWIy CTHCHEHHS TakoX He MoxHa KoHpirypysaru. Jlms
ontuMmizaiii Ha OC Android B MOBI mnporpamyBaHHs Java IcHye Kiac
BitmapFactory [20], 32 10mOMOT00 SIKOTO MOXHA JIEKOTYyBaTH 300paxxeHHs y (aitn
13 MEHIIUM pO3LIUPEHHSIM. AJie 3a JOMOMOrol I[LOTO Kjacy HE MOXKHa
HAJAIITOBYBATU CHJIy CTUCHEHHs 300pa’keHb. ABTOMATUYHOI ONTHUMI3allil BiJI€O B
Android, Ha Bigminy Big 10S, HeMae. Y Be0-3aCTOCYHKaxX ONTHUMI3aIis 300paKeHb
abo BiJeo B3arajii He miATpuUMyeThcs. Lle o3Havae, 1m0 onTUMizallis HA CTOPOHI
KJIIEHTa HEMOXKJIMBA uepe3 pAl (aKkTopiB: @ ONTUMI3allis 30BCIM HE MIATPUMYETHCS
y Be0-3aCTOCYHKax; ® ONTHUMI3allis 300pakeHb HE MOJKe HaJlallTOBYBaTUCh Ha 10S
1 Android; e onrtumizauia Bigeo Ha Android BiACYTHS; ® onTuMi3alis 300paXeHb
Ha 10S i Android He MOke OOpOONSATH BXKE BiABaHTa)KEHI, iCHYroui, (aimm. 12
PosrnssHemo 0o0poOKy 1 onmTuMizaliro Ha CTOpoH1 cepBepa. OCKUIBKA CepBEp
pPO3pOOIIOBAHOT CUCTEMU MOXE MpallOBaTH Ha Oylb-sKid omeparliiiHii cuctemi,
HE3aJIeKHO BiJl YCIX IHINIUX YACTHH ICHYIOUOi CHCTEMH, MU MOXXEMO O0paTu Ty
oTiepalliiiHy cucTemy, siKy 3abaxaemo.

O06pobOka 300pakeHh 1 BiZIcO HAa CTOPOHI cepBepa HE JIMITye Hac
BUILICTICPEPAXOBAHUMHU 1HCTPYMEHTAaMHM, sIKi iCHYIOTh B MoOutbHHMX OC, 60 Mu
MOXKEMO peani3yBaru ontumizauilo Ha Oyap-akii OC 1 Ha Oyab-sKid MOBI
nporpamyBanfas. OKpiM TOro, ISl JIOTIKAa HA CEPBEPHIM YaCTHUHI J103BOJISIE
BUKOHYBAaTH ONTUMI3AIliI0 300pakeHb 1 BIJIEO HABITh JJi Be0-3aCTOCYHKIB. Jlorika
ONTHUMI3allii BUTIISIIa€ HACTYITHAM YHHOM:

1. KnienT Haacuiae 300paxkeHHs a00 BiZIco Ha CEpBep;

2. Cepsep Hajacwiiae 300paxkeHHs1 a00 BiJIeO CUCTEMI ISl ONTUMI3allii, 110
PO3pOOIIIETHCS;

3. Cucrema ontuMmizye 300pakeHHs] a00 BiJeo, HajJCUIa€e HOTO Hazajd Ha
cepaep;

4. CepBep MOBIIOMIISIE KIIEHT, 10 (aill yCHIIIHO BiJBAaHTAXCHUH Ta

onTtuMizoBanui. [l{onpasaa, 3riiHO 13 1I€I0 JIOTIKOKO KIIIEHT BCE OJTHO Oy/ie YeKaTu
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Ha onTuMizamiio d¢ainy (Ha cepBepi) 1 TaK CHUCTeMa HE 3MOXKe 00poOIATH
NONEepPeHbO 3aBaHTaxeHl Qainu. OKpiM TOro, NpU JOCUTh BEIMKIA KUIBKOCTI
OJTHOYACHO 00poOiseMux (aiiiB cucTeMa MOXE BHMTH 3 JIaqy 4Yepe3 HecTady
oOuncmoBanbHUX  pecypciB. {006 Bupimutd 1 OpodieMu, TOTPIOHO
BUKOPHUCTOBYBaTH 4epru. Lle Taki cnerianpHi CHCTeMH, 0 MPUUMAIOTh SIKICh JTaH1
Ha BXIJ, 1 MO 4ep3i oO0poOisatoTh iX. BiAMIHHOIO PHUCOIO Yepr € Te, 10 BOHU
JI03BOJISIIOTH 00pOOIISITH He Oublne 13 sSKOICh BCTAHOBJICHOI KUIBKOCTI 00’ €KTIB
oxHouacHO. [{e mormoMoke He Mmeperpy3uTu CUCTEMY BEITUKOIO KUTHKICTIO (DaiiiB -
BC1 BOHM MPOCTO OyIyTh y Uep3l yekaTu Ha 00poOKy. Takoxk 3 BUKOPUCTAHHSIM Yepr
MOXXHAa HE YeKaTH Ha 3aKiHUeHHS OOpoOKM Ha cepBepl Meped IMOCHUIaHHIM
BIJIMOBI/Il HA KIIEHT, 00 y MIbOMY OlbIe HeMae HeoOXimHocTi. Ille onuH Benmukuii
IUTFOC Yepr Yy TOMY, III0 Y HUX MOXKHA BPy4YHY a00 aBTOMATHMYHO 3aBaHTAKHUTH
MOTIePeTHRO 3aBaHTAXKEHI (ailnmu, 1 OOpOOHWK Uepr ONTHUMI3Y€E X 3a SKHICH
KIHIIEBUM MPOMIDKOK 4acy.
Tox 3 BUKOpUCTaHHSM Yepr JIOTiKa OyJe HACTYITHOIO:
1. KnienT Haacuiae 300pakeHHS a00 BiZIco Ha CEpBep;
2. CepBep nonae 300paxeHHs ado BiJI€O y Uepry;
3. CepBep WIBUAKO BIANOBIIA€ KIIEHTY, IO (haiii OyB 3aBaHTAKEHUII;
4. KiieHT mpaifroe 3 moku He 00poOieHuM (aitiom;
5. I3 wepru ¢aitn norparsisie B OOPOOHUK CUCTEMHU, 10 PO3POOISIETHCS,
KWW ONTUMI3Y€ (haiti;
6. ITicist 0OpoOku (aityn 3aMiHIOE paHille BiIBAHTAXEHUHN (aili;
7. Ilpm HacTymHOMYy 3amuTI Ha CEpBEp KIIEHT OTPUMY€E B¥KE
ONTUMI30BaHUM (aii.
Takux miaxij 3aI0BOJIBHSE BC1 BUMOTH JI0 CUCTEMH, 1110 PO3POOISETHCS:
- onrTuMizamis 300paxkeHb ab0 Bifico HE 3aJICKUTHh Hi BiJ KIIEHTCHKOI, Hi BiJ
CEpBEPHOI YaCTUHU;
- omnrTumizailis Oyzie MpamroBaTy sK 13 MOOLTBHUMHU, TakK 1 3 Be0-3aCTOCYHKaMU;
- onTuMizaiis (ailliB He CTBOPUTH BEJIMKOTO HABAHTAXEHHS HAa CUCTEMY

4yepe3 BUKOPUCTAHHS YEpT;
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KJIIEHTChKA YacTHMHA 3MOXKE MpaIltoBaTu 13 ¢aiioM ofpasy, He YeKaroud Ha
Horo ontumizaiito (1o cteoproe rapuuit UX);

CUCTEMa 3MOXKE ONTUMI3YyBaTH Bke 1ICHYI041 (poTo abo Bifeo ¢aiim;
ontumizatis Oyzne KoHPIrypyeEMOIO

MU 3MOXXEMO HaTaIlTOBYBaTH CUIIy CTUCHEHHS (oTo abo Bieo
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PO3ALJI 2. IHCTPYMEHTU TA METOAU 151 ObPOBKH
30BPA’KEHD I BIJEO

2.1. MeTtoau onTuMi3aiii 300pakeHb

OnTumizarlis rpadiku MOYUHAETHCA 3 BUOOPY hopMarty, B IKOMY BOHA Oy/ie
nomimieHa Ha Web-ctopinky. B nanuii MomeHT B Mepexi BUKOPUCTOBYEThCA TpU
122 rpadiuni popmaru: GIF, JPEG 1 PNG. KoxeH 3 HUX Ma€ CeHC 3aCTOCOBYBATH B
neBHuX cutyarisax. ®opmar GIF. Abpesiatypa GIF posmudpoyeTrses sk Graphics
Interchange Format - dopmar st oOminy rpadikoro. lle pactpoBuii (opmar,
KOJIIpHUI [1ama3oH sikoro oOMexeHud 256 wompopamu, T. K. Jlns 30epiranus
iH(popMalii mpo Kodip BUKOPUCTOBYIOThCA TUIBKM 8 OITiB. JlJii 3MEHILEHHS
po3mipy TpadiuHux ¢alaiB MOKIUBO CKOPOTUTH KUIBKICTh BHKOPHCTOBYBaHUX

kBITIB 110 2. [lepeBaru gopmary GIF: migrpumye mposopicts. Kpisb mikceni, skum

OpU3HAYEHO MPO30pHIi— Komip, OymayTh BUIHI HIDKenexaimue o0'ekTd, abo (oH.

Opnak B 300paxenHsx ¢opmary GIF Moxe BHKOPUCTOBYBaTHCS TUIBKH OAMH
piBeHb Tpo3opocTi - mpozopicts 100%, Ha Bigminy Bing dopmary PNG, skuit

niaTpuMye 256 piBHIB MPO30pocCTi. uepe3psakoBuil. [Ipu BkItoYeHH1 i€l omiii
300pakeHHs Oyjie MOCTYMOBO— 30UIBIIYBAaTH YITKICTh y MIpy HOTO 3aBaHTa)KECHHS.

Cnouarky OynyTh BimoOpa)keHa KOXKHA 8 PSIOK, MOTIM KokHa 4, KOXKHA 2 1,
HapemTi, Oylde BHUBEICHO IIOBHE 300pakeHHS. TakuM YMHOM, 300pakKeHHS
3'SIBISIETHCS] HA €KpaHl Mailke BiJipa3y MicCIIs MOYATKY 3aBAHTAXKEHHS CTOPIHKU 1, HE
YeKaloyl IMOBHOTO 3aBaHTAXCHHsI, MOXKHA 3PO3YyMITH, IO MPEJICTaBICHO Ha

300pak€HHI; MIATPUMKA aHiMarllii. AHIMalis TIATPUMY€ETbcs y Bepcii dopmary
GIF89a.— ¥V mpomy BUMNaAKy 300pa)kKeHHs TIPECTABISETHCA Y BUMNISAI 3MIHIOIOTh

onuH omHoro kanpiB Ctucuenns B popmari GIF 3miiicHIOETBCS 1O psiaKax, TOOTO
SKIIO PSATOK Ma€ OJHOPIAHMEN Kojip, To mpu 30epexxkeHHi B GIF nmo wei Oyne

3aCTOCOBAaHO CTUCHEHHS. SIKII0 OMHOPIAHUI KOJMIp BUKOPUCTOBYETHCS B IINAJIBTAX,
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To ctucHeHHs HeMae. Dopmar GIF ciig BUKOpUCTOBYBaTH B TOMY BHUIAJIKY, SIKIIIO
KOJIIDHUM [1ala30H BUXIJHUX 300pakeHb HE MepeBullye 256 KoibopiB, abo
KUTBKICTh KOJIOPIB MOXKE€ OyTHM 3MEHIIECHO 3a PAaXyHOK 3HAYHOTO 3MEHIIEHHS
sakocti. Ile, Ak mpaBmio, 300paKCHHS 3 BEIMKUMH ILIOIIAMH OTHOPITHUX
OJTHOKONIPHUX OO0NacTei, 300pa’KeHHS, OTPUMaHI KOHBEPTAIIEID 3 BEKTOPHHX
dbopmariB, 300paxkeHHs 3 TeKCTOM. 123 J[11s1 TOBHOKOJIILOPOBUX 300pakeHb, B TOMY
gucm g gororpadiii, popmar GIF manonpuilHATHUNA. Y 1bOMY BUNAAKY CHIA
BUKOpucTOBYBatn  iHmN  (opmaru  ctucHeHHs. dopmar JPEG JPEG
posmudpoByethes gk Joint Photographic Experts Group - oO'enqnana rpyna
ekcneptiB B oOmacti (otorpadii. 3006paxennss B ¢popmari JPEG miarpumyroTs
24-61TOB1 KOJIBOPH, 1 BHACIIJIOK IILOTO iM JTOOpPE KOPHUCTYBATUCS ISl 30€pEeKEHHS
MOBHOKOJILOPOBUX 300pakeHb. Dopmar mnependadae CTUCHEHHS 3 BTpaTamH.
JPEG-cTrCcHEeHHS 3aCHOBaHE Ha PO3KJIaJaHHI 300pakeHb Ha CKJIANIOBI, OIHM3bKI 110
THX, SIKI BAKOPUCTOBYIOTHCSI B JTIFOJICBKOMY 30p1 IPH BIAKKAaHHI iHGOpMAIlii, 1110 He
NO3HAYA€ThCA HA 30POBOMY CHPUHHATTI 00pa3y. 3a paxyHOK I[bOTO JOCATAETHCS
BHCOKAa CTHCHEHHS 300pa)X€Hb MpPH HE3HAYHOMY TNOripiieHH1 gkocTi. CTymiHb
CTUCHEHHSI 1 SIKICTb 300pak€Hb 3HAXOJATHCS B 3BOPOTHIM 3aJIEKHOCTI: YUM
CWJIBHIIIIE CTUCITIO 300paKeHHS, THM HIDKYE HOTO SKICTh.

3a3Buyail 111 MapaMeTpu BU3HAYAIOTHCS Y BIJCOTKAX B Jiana3oHi Big 0 10
100. JPEG noOpe mnigxomuth ajis 300pa)keHb 3 0araror KOJIPHOK TaMolo,
IUTABHUM TIEPEXOJIOM KOJIbOPIB, aisa (potorpadiii 1 300pakeHb 3 TpaJi€HTHUMHU
obmactsimu. He cning BukopuctoByBatu JPEG mist cTucHeHHs 300pakeHb, KollipHa
ramMma SKuX OOMEXKEHa KUTbKOMa KOJIbOpaMH, 300paK€Hb 3 JIPIOHMM TEKCTOM,
300pakeHb, sIKi MOBUHHI 30€perTH YiTKI MeXi a00 MICTATh ApiOHI Aetani. dopmar
PNG ®opmar PNG posmmdpoByerbes sk Portable Network Graphics -
NePEeHOCUThCS MepexkeBa rpadika. Ile BimHOCHO HOBHMI (popMaT, MOKIMKAHHMA
3aminut coborw (opmar GIF. @opmar PNG icHye B nBox BapianTax PNG-8 i
PNG-24. PNG-8 npaktu4Ho NoBHICTIO aHajoriynuii popmary GIF, 3a BuHATKOM
MOJIIIIIEHOTO CTUCHEHHS 1 BIICYTHOCTI MOXKIIUMBOCTI aHimallli. PNG-24 mae Hu3Ky

JOJATKOBUX IME€pEeBal, TaKWUX SK:  HAaABHICTh alb(a-mpo3opocTi - METOLy
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BU3HAUYCHHS MPO30pUX oOnacTel,— sikuit Ha BiaMiHy Bix popmary GIF 3abesneuye

256 piBHIB MPO30pPOCTI; ICHYBAaHHS TraMMa-KOPEKIli - aBTOMAaTU4YHOI KOPEKIIii

SICKPaBOCTI— 300pa)kKeHHsS MPU BIATBOPEHHI HA PI3HUX CHUCTEMaxX; 3aCTOCYBaHHS

noJimnmeHoro ctucHeHHs.— [lommpenns ¢dopmary PNG cTpumyeTbes crapumu

BepcisiMu Opay3epiB, sK1 HE MATPUMYIOTh IaHUK (popmart, a TaKoK HEAOCTATHHOIO 1
HeroBHOW 124 miarpumkoro MoxiuBocTeit PNG B HoBuX Bepcisix. Tak,
HanpHKIaa, #jae chnpaBa 3 anb(a-mpo3opicTiO, MIATPUMKA SKOI BIACYTHIA B
Opayzepax. Ilpu  Buxopucranui  ¢dopmary PNG-24 s cTUCHEHHS
MOBHOKOJILOPOBUX 300paxeHb BiH nporpae gopmary JPEG B po3mipi cTBOpeHOTO
daiiny, T. K. BukopucroBye crucHenns 0Oe3 BTpar. PNG-24 pexomeHIyeTbCs
BUOUpATH [JIs1 TOBHOKOJIBOPOBHX 300paK€Hb 3 UITKMUMHM KpasMHu 1 JIpiOHUMU
JeTaNsIMU, 300pakeHb 3 JPIOHUM TEKCTOM, a TaKOX JUIsl 300pake€Hb 3 MPO30PUMHU
obnactsmu. e onuu BaknuBuiA crnocid onTuMizarii rpadiky - 11e 3MEHIIEeHHS ii
pPO3MIpIB MO IIMPHUHI 1 BUCOTI 1 MOAANBIIE PO3TATYBAHHS /10 BUXIAHUX PO3MIPIB
3acobamu Opaysepa. lleir crmocid 3acTOCOBY€ThCA, ISl €IEMEHTIB O()OpPMIICHHS
caiTy: (hOHOBHUX MaJIFOHKIB TaOJIMIlh, PO3ILIOBUX CMYT TOIIIO

3acHOBaHMI BIH Ha HACTyDHUX OCOOIMBOCTSX BimoOpaxkenHs HTML:
SIKIIIO MaJIOHOK, BCTABJICHUH 3a JOIOMOIOI0 Tera 10 IMMPHHI a00 BHCOTI MEHIIIE,
HDDK 3a3Ha4eHO y BiacTUBOCTAX height 1 width, To BiH Oynme po3Tsaraytuii (abo
HABITaKHW, CTUCIIANA) IO MOTPIOHOTO pO3MIpY, a SKIIO MAJIOHOK ONMUCAHHUKA SIK (POoH
TabnuIll, KOMipku abo iHImoro o0'ekra y BaacTuBOCTI «background», To Bin Oyme
NOBTOPIOBATHUCS /10 THUX Mip, MIOKU HE 3alIOBHUTH BeCh 00'eKT. B pe3ynbrari 3aMicTh
Toro, 1mo0 30epirath B (aill BeCh €IEMEHT IIJIKOM, TOCHUTH BHpI3aTH MHOTO
HEBEJIMKUIA IIMAaToOK, a Jajil PO3TATHYTH ab0 PO3ZMHOXKHUTH Oe3M0oCepelHbO B
Opay3epl 3a JOMOMOTOK BIIACTMBOCTEH, omucaHux Buile. HactymHuii cnocid
ontuMmizaiii rpadiku - Hapi3yBaHHS BEJIUKUX 300pakeHb Ha «CKHOOUKM». CaMm 1o
cob1 1meil meron Maike Hee(eKTHMBHUM, TaK SK KOXKEH «CKHOOUKy» 3aimMae

npuOJIM3HO Takui ke o0cCAT, K 1 B OpPUTiHAJIBHOMY JOKYMEHTi, KpIM TOTO, IO
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HBOTO JIOJAETHCA 3aroJioBOK (aiiay 1 HEOOXIIHICTh BHKOHATH JIOJAATKOBHIMA
HTTP-3anut s orpumanHs 1ie ogHoro ¢aitny (mo moxae me npudbauzHo 1 Kb
nepenanoi / mpuitHaToi iHdopmariii). BUHITOK CTAaHOBISATH JUIIE Ti BUMAAKHU, KOJIH
300pa)K€HHA MICTUTH PI3K1 MEPEXOaU MIXK PI3HUMHU 0OJACTAMHU, SIK1 301raroThCs 3
MEXaMH «CKHOOUOK», TOMY IO B LbOMY BHUMAAKY MOXJIHBE 30UIBIICHHS
eexTuBHOCTI cTUCHEHHs. OJHAaK SKIIO B PO3pi3aTh 300paK€HHI € OJHOPIIHI
o0macTi, TO MOXHa 3aCTOCOBYBaTH TMOEAHAHHA IIHOTO METOAY 3 METOIOM
pO3TATYBaHHS B Opay3epi, ONMHMCAHUM BHIIE, 1 TOAI HOro €(peKTHUBHICTh 3HAYHO
nigBuuryerbest. 125 ToBopsum mpo mporpamHe 3a0e3MeUeHHs s ONTHMI3allii
rpadiyHUX  300pakeHb  HEOOXITHO MepepaxyBaTH  HaMOLIbII — MOMYyJSpHI

Oe3komToBH1 mporpamu:  Smush.it! - BukopuctoBye meToau ontumizaii s

KOHKPETHOTO— (hopMaTy 300pakeHHsI, 00 BUIAIUTH HEMOTPiOHI OaifTh 3 (aiiiB

300paxenb, RIOT - abpesiarypa Bin Inctpyment Panukampnoi Onrtumizamii—

300paxenp. OnTuMi3aTop KapTUHOK Ui KopucTyBadiB Windows, sIKHil JOCTymHA

AK OKpemud jgomatok abo sk posmupenHs IrfanView;  PNGOUT - e

3arajJpHOJIOCTYIIHUM, O€3KOLUTOBHUM, 0€3 HaAMIPHOCTEH,~ IHCTPYMEHTOM IS
ontumizauii Bamux 300paxeHpb; Online Image Optimizer Bin Dynamic Drive
ABIII€ CO0OI0 BEOIHCTPYMEHT MJig CTHCHEHHS 300paxkenb;—  uperGIF - 1e

oeskomToBHa ytuiita a1t Windows 1 Mac OS, sika— jpomnomarae onTuMi3yBaTu

GIF; PNGGauntlet - ne .NET nmomarok ans PNGOUT. Bono moxke OyTu—

Bukopucrtano jis nepersopenns JPG, GIF, TGA, PCX, BMP 1 ontumi3aiiii BMicTy

PNG ¢aiini. SuperPNG - Oe3xomrroBuuii miarin mis Photoshop, mo no3zsonse—

coxpaneHsaTh PNG B 3Ha4HO OLIbII KOMIAKTHOMY BUIISAl. OnTumizaiis rpadiku
CalTy - TOCUThH TPYAOMICTKA poOOTa, 1110 BUMArae ik NEBHUX 3HAHb, TaK 1 BMIHHSA
nig0MpaTH ONTHUMANIbHI apaMETPU €KCHEPUMEHTAIbHO, ajie PETeIbHE BUKOHAHHS

i€l poOOTH JacTh CBiMl pe3ynbTar: 4d He Oyne CUTyalld, KOJU HE JTOYEKaIHCS
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3aKIHUCHHS 3aBAaHTAXKCHHS KOPHUCTYyBaul OydyTh 3aKpuBaTH Opays3ep, TaKk 1 He
no0aYMBIIIK BCHOTO TOTO , 110 BU XOTLIM iM 3ampornoHyBaTu. KpiM 1bOro, SIKIo
Balll CAUT CTOITh Ha XOCTUHTY 3 OIUIATOI0 MO TpadikKy, Ballll BUTPATH HA OILIATY
XOCTHUHTY 3MEHIIAThCS, TaK SK HAa KOXKHOTO BiJBiAyBaya JOBENETHCS MCHIIHUH

o0car Tpadiky pH Tiif e camiid Horo 1HHOPMATUBHOCTI.

OnTuMizyBaTu 300paK€HHSI MOJKHA JIEKIJIbKOMa Cloco0aMu:

e be3 3minm BuxigHnx QailmiB - ¢aiiim mepeTBOPIOIOTHCS CEPBEPOM HA
JBOTY.

e 3i 3MIHOK BUXIJIHUX (aiiiiB - (ailyin mepeTBOPIOIOTHCS 3a37aJIeT1 /b
3a JIOTIOMOTOIO CTIeIiai30BaHUX YTUIIIT.

be3 3MiHM BUXITHUX (aiiiiB

Onrtumizamiss  6e3 3MIHM  BHXIIHMX  (aiaiB  MOXIMBA  3aBISKH
monyio PageSpeed. /[ mporo B Horo HajamTyBaHHSX MOYKHA BKJIIOYUTH Taki
OTILIIi:

e inline images - no3Boyisie BOYJIOBYBaTH HEBEJIHMKI 300pa’KeHHS
oesnocepenubo B HTML y Bunmsiai data: URL, Ilo ckopodye 4uciIo 3amuTiB 10
cepBepa, HeoOX1HE I TOOYIOBH CTOPIHKH.

® recompress_images - TPUCKOPIOE 3aBaHTAXEHHA 300pa)xKeHb, Ha
JHOTY BUJAJSIOUH 3 HUX HAJUIMIIKOBY 1H(MOpMAaIIio (MeTanaHi Ta KOMipHi mpodisi
ICC) 1 meperBoproroun B HaWOUIbIl MiaxoAsuui Qopmar (Bkirodae B cebe
KoHBeprTaiiro B hopmat WebP, sikio 6paysep kiiieHTa HOTO MATPUMYE).

® resize images - TPUCKOPIOE 3aBaHTAKEHHS BEIUKUX 300paKeHb,
CTHCKAIOYH 1X JI0 TOTO PO3MIPY, B IKOMY BOHH BIJIOOPa’KarOTHCS HA CTOPIHIIL.

31 3MIHOIO BUXIJTHUX (paiiiliB

Ha cepBepax XOCTHMHTY NPHUCYTHIN pSA YTHIIT, 3a JIOMOMOTOI SKHX
MO>KHA ONTUMI3yBaTH (pailiiv 300pakeHb.

e PNG:

* pngcrush

»  optipng


https://www.ukraine.com.ua/uk/wiki/hosting/optimization/images/#bez_izmeneniya_ishodnih_fajlov
https://www.ukraine.com.ua/uk/wiki/hosting/optimization/images/#s_izmeneniem_ishodnih_fajlov
https://www.ukraine.com.ua/uk/wiki/hosting/optimization/pagespeed/
https://www.ukraine.com.ua/uk/wiki/hosting/configuration/libs-and-utils/
https://www.ukraine.com.ua/uk/wiki/hosting/optimization/images/#pngcrush
https://www.ukraine.com.ua/uk/wiki/hosting/optimization/images/#optipng
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o (GIF:
e JPG/IPEG:
= ]pegoptim
" Jpegtran
Humn MOJKHA CKOPUCTATHUCS Oe3mnocepeHbO gyepes

KOHCOJTh, IMIKJIFOUMBIINCE 10 XOCTUHTY 110 SSH. Takox MO)kHA CTBOPUTH BIIACHHIMA
CKPHUIIT, SKUW Oyzie 3BepTaTuCs A0 HUX 1 BUKOHYBaTH HEoOXxiaH1 omeparlii. IcHye
0e3114 B)K€ [OTOBUX CKPMMNTIB JUISL ONTHMI3allli 300paxenb, LI ckpunTu 3a3puuait
BKJIIOUAIOTh B ce0e JuIe Hallp KOMaH/ I 3a3HAaYEHUX yTHIIT 1 1O 4ep3i 3ammycK
JUTSL BIJIMOBITHUX 300paKeHb.

BukopucTaHHs CKpPUNTIB

Hanpukman, nns ontumizanii  ¢ainie JPG / JPEG 1 PNG wmoxHa

BUKOPHCTOBYBAaTH Takuil bash-ckpunr.

[Ticnst ontumizariii Bce onTumMizoBaHi ¢aian Oy1yTh MOMIIIEHI B OJUH 3 KaTajoriB:
e AO0O B KaraJIor, BKa3aHUK MiciIs KJIro4a -0.
e Ao6Go B iKaTagor output mOTOYHOTO KaTaJiory, SIKIIIO
KJIIOY -0 3a3HaueHuil He OYB.

[Io6 3aBaHTaXKWUTH 1 3aMMyCTUTU CKPUNIT ONTHUMI3allii, BAKOHAWTE KOMaHIH:

wget
https://gist.githubusercontent.com/lgiraudel/6065155/raw/24£667559eee61dd00a99
a9940e06b46al25d3ec/optimize.sh

sh optimize.sh -1 ~/example.com/images/input -0

~/example.com/images/output

[Tapamerpu:
e -iabo--input- BH3HA4Ya€ Karajol, B SKOMY PpO3TallOBaHI

ONTUMI3YIOTHCS 300paKEHHSI.


https://www.ukraine.com.ua/uk/wiki/hosting/optimization/images/#gifsicle
https://www.ukraine.com.ua/uk/wiki/hosting/optimization/images/#jpegoptim
https://www.ukraine.com.ua/uk/wiki/hosting/optimization/images/#jpegtran
https://www.ukraine.com.ua/uk/wiki/hosting/ssh/connect/
https://www.ukraine.com.ua/uk/wiki/hosting/optimization/images/#ispolzovanie_skriptov
https://www.ukraine.com.ua/go.php?r=https%3A%2F%2Fgist.github.com%2Flgiraudel%2F6065155
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e -0 a0o --output - BHU3HAuYae Kartajor, Kyau OydyTb 30epiraTuicsi BCl
OTNITUMI30BaH1 300paKEHHS.

e -qabo --quiet - BiKIIIOYa€ BUBEACHHS BCIX JIH.

® -5 abo --no-stats - BIIKJIFOYa€ BUCHOBOK CTAaTUCTUKU PO3MIpY.

e -h a6o --help - BUCHOBOK JTOBIJIKH 32 BKa3aHUMH KJIIOYaM.

CKpHIT BUKOPUCTOBYE YTUIITH:

e pngcrush
e optipng
® jpegtran

PoOora 3 yruairtamu pngcerush

VYTunita nns ontumizaiii 300pakeHb 0€3 BTpaTH SIKOCT1. CHHTAKCHUC:
pngcrush onii Buxiguuii _dain.png onTuMi3oBaHui _(aits.png

BapiaHTu BUKOPUCTaHHS yTHIIITH:

e MakcuMalibHe CTUCHEHHS 0e3 BTpaTH SKOCTI:

pngcrush -rem alla -rem text -reduce -brute mowarkoBuii daiin.png

ONTHMI30BaHUM (paiii.png
e  OmnTumizallisg ¢aiaiB B KaTajao3i 0e3 mepeMileHHs:

for file in ~/example.com/www/images/*.png ; do pngcrush -reduce -brute
-rem alla -rem gAMA -rem cHRM -rem 1CCP -rem sRGB "$file"
"${file%.png}-crushed.png" && myv "${file%.png}-crushed.png" "$file" ; done

o 3amicth example.com/www/images BKaxiTh NUIAX J0 Karajory 3
300pak€HHAMH. 3BEpHITh yBary, ONTHUMI3allisl HE MPOBOAUTHCS PEKYPCHUBHO IO
BCIX Karajorax, a 0OMeXYeThCs TUTbKH 3a3HAYCHUM.

o  Kinneswuii ontumizoBaHuit (haitsl 3aMIHUTH BUX1THUH.

binbm neransHy iHGOpMaLio MO0 poOOTI 3 YTHIITOIO MOXKHA OTPUMATH 32

JOITIOMOI'OF0O KOMaH/IM:


https://www.ukraine.com.ua/uk/wiki/hosting/optimization/images/#pngcrush
https://www.ukraine.com.ua/uk/wiki/hosting/optimization/images/#optipng
https://www.ukraine.com.ua/uk/wiki/hosting/optimization/images/#jpegtran
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pngcrush --help

optipng
YTunita CTUCHEHHS Ta onTuMizaimii 300pakeHHs, CTBOpeHa Ha
ocHoBi pngcrush. ®opmatu 300paxkeHb, $KI MOXYTb OyTH TMEpPETBOPEHI B

orrrumizoBanuii PNG:

e PNG
e BMP
o (IF

e PNM
e TIFF

Jlnst ontumizaiiii oAMHUYHOTO (haiimy moTpiOHO BUKOHATH KomaHay (Daiin

ABTOMAaTU4HO OyJie NEPETBOPEHUH 1 3aMIHEHUI ONTHMI30BaHOIO BEPCIEL0):
optipng ~/example.com/www/images/image.png

Jna ontumizamii Bcix (ailiB B OIHOMY Karajno3l MOTPIOHO BUKOHATH

KOMaH/Y:

find ~/example.com/www/images/ -iname *.png -print0 | xargs -0 optipng

e 3amicTh example.com/www/images/ BKaXiTh LUIAX JO KaTajory
300pa’KeHb.

e 3amicTh *.png BKaXIiTh MOTPiIOHUN dbopmar daiiniB y
BUIIISA1 *.bmp a0o 1HIII.

binpm neraneHy 1H(MOpMaLito Mo poOOTI 3 yTHUIITOI MOXHA OTPHUMATH,

BHKOHABIIINM KOMAaHAY:

optipng --help


https://www.ukraine.com.ua/uk/wiki/hosting/optimization/images/#pngcrush
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gifsicle

VYrunita ana podoru 3 aHimMoBanuMmH GIF-¢aiimamu. 3 i momomororo
MO>KHA TTPOBOAUTH 03114 Aiii: ONMTUMI3yBaTH, MacIITabyBaTH, 00pi3aTH.

Onrtumizanis GIF-animariii 3 BTparoro sIKOCTi:

gifsicle -03 --lossy=80 -0 ontumizoBanmii_(aitn.gif Buxinamii _daiin. gif

e Jlng BKa3iBKM CTYNEHS CTUCHEHHA MOTPIOHO 3MIHUTH 3HAYEHHS
napametpa —lossy=XX.

binbm neranpHy 1H(MOpMAaIiio Mo poOOTI 3 YTHIITOI MOXKHA OTPUMATH,
BUKOHABIIIM KOMaH/Y:

gifsicle --help

jpegoptim
VYrtunita qs ontuMizaiii 300paxkens JPEG 1 JPG.
[TomymnsipHi cOCOOM BUKOPUCTAHHSI YTUJIITH:

e  OnTuMizallis OAUHUYHOTO (haiiy:
jpegoptim image.jpg

o Jlmsa omtumizarii Bcix ¢aiiiB .Jpg B Karajgo3i MOTPIOHO BUKOHATH

KOMaHJTy TaK:
jpegoptim ~/example.com/www/images/*.jpg

3amicTh example.com/www/images/ BKaiTh HUIAX [0 Karajory

300pakeHb.

e BujaneHHs BCiX METalaHUX 300paKeHHS:
jpegoptim image.jpg --strip-all

e [leperBopenHs B nporpecuBHuii JPEG:

jpegoptim image.jpg --all-progressive


https://www.ukraine.com.ua/go.php?r=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2FJPEG%23%D0%A0%D0%B0%D0%B7%D0%BD%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D0%B8_%D1%81%D1%85%D0%B5%D0%BC_%D1%81%D1%82%D0%B8%D1%81%D0%BD%D0%B5%D0%BD%D0%BD%D1%8F_JPEG
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e  OnruMizallisi 300pa>keHHS 3 BTPATOIO SKOCTI:
jpegoptim -m85 image.jpg

o Jlius ympaBiaiHHS pIBHEM SKOCTI ONTHMI30BaHOTO 300paKeHHS
NOTPIOHO 3MIHUTHU 3HAYEHHS Kitoda -mXX.
binem neraneHy 1H(MOpMaIiio mo poOOTI 3 YTHWIITOI MOXHA OTPUMATH,

BHKOHABIIN KOMAHAY:

jpegoptim --help

jpegtran

Ille omna ytwmita s ontumizaiii 300paxens JPEG 1 JPG 6e3 BTpatu
SIKOCTI.

[TomynsapHi ctocoOu BUKOPUCTAHHS YTHIIITH:

e  OnTuMizalliss OAUHUYHOTO (aily:

jpegtran -copy none -optimize -outfile onTimizipodanuuii daiin.jpg

BUXITHUM _(aitn.jpg

o Bunanenns meragaHux 300paxKeHHS BHPOOJSIOTHCS 3a JOTMOMOTOIO

KJIr04a -COpy none.

e  OnTumizalis i neperBopeHHs B nporpecuBHuii JPEG:

jpegtran -copy  nhone -optimize -progressive -outfile

onTiMizipodanuuii aiin.jpg BUXiTHUN (aiiin.jpg
e  Omnrumisais 31 3MIHOKO SIKOCTI:

jpegtran -quality 80 -copy none -optimize -outfile

onrimizipodanHuii ¢dain.jpg BUXITHUN (aiin.jpg

o Jlms ympaBmiHHS piBHEM TOTIPIICHHS $KOCTI TOTPIOHO 3MIHUTH

3HaYeHHs Kirova -quality XX.


https://www.ukraine.com.ua/go.php?r=https%3A%2F%2Fru.wikipedia.org%2Fwiki%2FJPEG%23%D0%A0%D0%B0%D0%B7%D0%BD%D0%BE%D0%B2%D0%B8%D0%B4%D0%BD%D0%BE%D1%81%D1%82%D0%B8_%D1%81%D1%85%D0%B5%D0%BC_%D1%81%D1%82%D0%B8%D1%81%D0%BD%D0%B5%D0%BD%D0%BD%D1%8F_JPEG
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binpmr geraneHy iHGOpMaIiito mo poOOTI 3 YTHIITOK MOXHA OTPUMATH,

BUKOHABIITH KOMaHITY:
jpegtran --help

Bubip ontumansHOrO (opMary 300pa)KECHHS JIO3BOJISIE TOMITHO
NPUCKOPUTH 3aBAaHTAXXCHHS BEO-CTOPIHKM O€3 IIKOAM IS SKOCTI KapTUHKU. Y
OUIBIIOCTI KOPUCTYBAYIB C(POPMYBAJIUCS BUCOKI BUMOTHY A0 LKMX YUHHHKIB. [1{00 ix
32/I0BOJILHUTH, HEOOXI1THO JOTPpUMYBATHCS OallaHCy MK YacoM 3aBaHTa)KEHHS 1
NPUHHATHUMU Bi3yaJIbHUMHU XapaKTEPUCTUKAMH 300paKCHb.

HacmipaBai He icHye TOHSTTS "Kpamuid ¢opmar", ane sl KOHKPETHOTO
TUIY 300paX€HHS MOXKHA BHOpaTH HAWOUIBIN MIAXOMAIIMNA B TOEIHAHHI 3
e()eKTUBHUMHU METOJIaMH CTHUCHEHHs. PO3MIsIHEMO KibKa MOMYJISPHUX IpadiuHUX
dbopmaris:

e  GraphicsInterchangeFormat (GIF) - meit ¢opmar 300pakeHHs
HaWKpalie MiAXOAUTh I 300pakeHb, B SKHUX BUKOPHUCTOBYETHCS 1-2 KOJIBOPH,
HaNpuKiaa, Jorotunu abo aximamis. OcobauBoOCTi: mpo3opuit (oH, BiICYTHA
3MIIIaHHS KOJBOPIB.

e PortableNetworkGraphics (PNG) - 3abe3neuye BHUCOKY SIKICTb, ajie
Opy 1bOMY TeHepye (aiiau BEIMKOrO po3MIpY, SIKI 4acTO HE MIAXOIATh s
BUKOPDHUCTaHHS B Mepexi. [CHYIOTh BUHATKH, HANpPUKIAA, KOJIW TOTPIOHO
HAJ3BUYAHO BUCOKY SIKICTh: TBOPH MUCTEUTBA (KapTUHH).

e JointPhotographicExpertsGroup (JPEG) - ne Oaxxanuii popmar s
300paxkeHb B Mepexi I[HTepHer. lloka3zye BenuKy pI3HOMAaHITHICTh KOJBOPIB 1
redepye ¢aiu meHmoro posMmipy, Hixk PNG. Lle#t ¢popmar 4ynoBo miaxoauTtb s
dotorpadiii, a TakoK IS UTFOCTPALIIM, 1€ TPUCYTHINA IPaII€HT, TiH1 1 T. M.

30epiratu 300pa)k€HHSI Kpalie 13 3aCTOCYBaHHSM TMPOTPECHBHOI CXEMU
ctucHeHHs (progressive JPEG, nuB. man.3a) 3amicTh 6a30BOTO PEXKUMY KOAYBaHHS
(baseline JPEG, muB. w™man.3b). VY TakoMy BHUNAJKy MAaJIOHOK OyJe
3aBaHTaXyBaTUCA IIBUJIIE, TIOCTYNOBO 30UIBIIYIOYM CTYIiHBb JIeTali3arlii.

(muB. man.3a).
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Ha4vano ckauvBaHna OKoHYaHME CKAYMBaAHMA

Man. 3 - a (npoepecusne cmucnenns JPEG); b (bazose cmucnuenns JPEG)

Po3mip oHOrO 1 TOTO K 300pa’KE€HHS IIPU BUKOPUCTAHHI PI3HUX (DOpMATIB:
GIF (256 xonbopiB) - 42K; PNG-8 (256 konbopiB) - 37K; PNG-24 - 146K; JPG (60
quality) - 32K[22].

2.2. CTHCK MYJbTUMEAIMHUX JAHUX

3acTOCOBY€ETBCST JUIsi OUIBII palliOHATBLHOTO BHKOPUCTAHHS MPHUCTPOIB
30epirands 1 mnepenadi AaHuX. CUHOHIMM — YIaKyBaHHsS JaHUX, KOMIIpECis,
CTHCKaroue KOIyBaHHs JpKepela. 3BOpOTHA MPOLeypa HA3UBAETHCS BITHOBICHHIM
naHux (po3makyBaHHsSIM, Jekommpeciero). CTHCK 3aCHOBaHMW Ha YCYHEHHI
HaJMIPHOCTI, IO MICTHTBCS Yy BUXIIHMX JaHuX. HallmpocTimuM mnpukiagom
HaJMIPHOCTI € TOBTOPEHHS B TEKCTI (PparMeHTIB (HAMPHUKIAM, CIIB MPUPOAHBOL
a60 mammHHOI MoBH). [lomiOHa HaIMIpHICTH 3a3BHYAl YCYBAa€ThCS 3aMIHOIO
MOBTOPIOBAHOI TOCIIIJIOBHOCTI MOCHJIAHHSM Ha BXKE 3aKOJAOBAHUM (PparMeHT 13
3a3HAYEHHSAM MHOro JOBKWHH. [HIIWHA BHUJ HAAMIPHOCTI IOB’SI3aHHM 3 THM, IO
JesiKl 3HAYEHHS B JAHUX, SIKI CTHUCKAIOTBhCS, 3YCTPIYAIOTHCA YaCTIlIE 3a 1HIII.
CxopodeHHST 00’€My JaHUX JOCITAEThCA 3a PAaXyHOK 3aMiHHU, JAaHUX, IO YacTO
3yCTPIYAIOThCSl, KOPOTKMMH KOJOBMMHU CJOBAMH, a PIIKICHUX — JOBTHMMH
(enTpomiitHe koayBaHHs). CTUCK JaHUX, Kl HE MalOTh BJIACTUBOCTI HaAMIPHOCTI

(HampuKIaJ, BUMAJAKOBUM CHTHAN a0o0 Oumuil 1IyM, 3amu@poBaHi MOBIIOMIICHHS),
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OPUHIIMIIOBO HEMOXJMBUN 0Oe3 BTpar. [lpuHuunu crtucky manux B ocHOBI
Oyllb-IKOTO CIOCO0Yy CTUCKY JE€XHUTh MOJENb HAJAMIPHOCTI BUXIJHUX JaHUX.
[HImMM#A  coBamM, JUISI CTUCKY JIaHUX BHUKOPUCTOBYIOTBCS JESKI arplopHi
BIJIOMOCTI TPO Te, SAKOTO POAY JdaHl CTUCKaroThbcs. He Bonomiroun TakuMu
BIIOMOCTSIMH TIPO JDKEPENO, HEMOXJIMBO 3pOOUTH HISKHX MPUITYHICHH PO
NEPETBOPEHHS, SIKE TO3BOJIMIIO O 3MEHIIUTH 00’ €M MOBIJJOMIICHHS.

Mogens HaAMIPHOCTI MOXE OyTH CTATUYHOIO, HE3MIHHOIO JUIsi BCHOTO
MOBI1JIOMJICHHS, 110 CTUCKAETHCSI, a00 OyayBaTHCS 4K TapaMeTpHU3yBaTHUCS Ha eTarll
cTUCKY (1 BITHOBJIEHHS). MeToau, IO O3BOJSIOTH HAa OCHOB1 BXIJHUX JaHUX
3MIHIOBaTH MOJEJb HAIAMIPHOCTI 1H(OpMaIlii, HA3WBAIOTHCA aJalTUBHUMHU.
HeanantuBHuMu € 3a3BMuail By3bKOCIIEI1all130BaH1 allTOPUTMH, 3aCTOCOBYBaH1 IS
poOOTH 3 JaHMMH, [0 MalwTh J00pe BIAOMI 1 HE3MIHHI XapaKTEPUCTHKU.
binbmiicte  AOCHTH yHIBEpCAIbHUX aJITOPUTMIB € TIED YH 1HIIOK MipOIO
aganTUBHUMU. Buamu cTucky aaHux Yci METOAW CTHCKY JaHUX JIISATHCA Ha JiBa
OCHOBHI Kiacu: - cTtuck 0e3 Brpar (lossless) — mpu siIkoMy MOXJIHMBO IOBHE
BIJIHOBJICHHS BUXIJTHUX JaHUX; - CTUCK 13 BTpaTaMu (lossy) — 103BOJISIE BITHOBUTH
JaHi 3 BHKPHUBJICHHSIMH, 3a3BUYail HECYTTEBUMHU 3 TODISAAY CHPUMMAHHS
KOPUCTYBa4YeM 1 TTOJIAIBIIIOT0 BUKOPUCTAHHS BITHOBICHUX JAaHUX.

Cruck 6e3 BTpar 3a3BUYaii BUKOPUCTOBYEThCS JJIs Tiepeaadl 1 30epiranas
TEKCTOBUX JIaHWX, KOMIT IOTEPHUX TPOTrpaM, PifIne — s CKOPOYCHHS 00’ eMy
aymio- 1 BigeomaHux, uudpoBux dotorpadid 1 T. M., y BHUIAIKAX, KOJIH
BUKPUBIICHHS HenpuiycTuMi abo HeOaxaHl. CTHCK 13 BTparamu Biairpae OuIbII
BAXJIMBY pOJIb Yy MYJIbTUME/IA, OCKIIbKH, SK MPaBUJIO, Ma€ 3HAYHO OUIBITY
€(eKTUBHICTh,  JIO3BOJISIIOMM, TaKUM  YWUHOM, CHJIBHIIIE  YIAaKOBYBAaTH
MYJIBTUMEIIMHUA KOHTEHT, 30epiraloud MpH LbOMY MOKA3HUKH MOTr0 SIKOCTI Ha
HeoOximHoMy piBHI. CTUCK 13 BTpaTaMu 3a3BUYail 3aCTOCOBYETHCS JIJIsI CKOPOUCHHS
00’eMy aymio- 1 Bimeomganux 1 nudpoBux ¢ororpadiii y TUX BUIAIKaX, KOJIU TaKe
CKOpPOYECHHSI € MPIOPUTETHUM, a IMOBHA BIAMOBIJHICTh BUXIJHUX 1 BIJHOBIICHHX

nanux He mnotpiona. Koedimient crtucky KoedimieHT cTHCKY — OCHOBHA
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XapaKTepUCTUKA OyJlb-SKOTO aJIrOpuTMy CTUCKY. BOHa 3a3BHMYail BU3HAYAETHCS SIK
BIJIHOIIIEHHS 00’ €My BUXIJTHUX HE3KATUX JAHUX JO 0OCATY CTUCIIHX:

c o S S k=, ne k— koedimieHT cTHCKY, SO — 00’€M BUXIIHHX JIJaHUX, &
Sc — o0’em ctucHytux. Ilpu TakoMy BH3HAu€HHI KOE(QILIEHT CTUCKY IMOKa3ye
YHCJIO pa3iB, Y K€ BAAJIOCS CTUCHYTH JIaHI 3 BUKOPUCTAHHSIM TIEBHOTO aJITOPUTMY.
Yum BuIIiM KOeIIEHT CTUCKY, TEM aJITOPUTM e(PEKTUBHIIUH.

Cnig 3a3HaunT: skmo k = 1, To aaroputM He poOUTH CTHCKY, TOOTO
BHXIJIHE ITOB1JJOMJICHHSI BUSBIISIETHCS 32 00CATOM PIBHUM BXigHOMY; K10 k < 1, TO
aJIrOpUTM TOPOJPKY€E MOBIJOMIIEHHS OUIBLIOTO pO3Mipy, HIK He3xkare, ToOTo,
pOOUTH «IIKIIHBY» poOoTy. Cutyaris 3 k < 1 IiIKOM MOXJIHMBA TPU CTUCKY. AJie
HaBITh KOJW QJTOPUTM CTHCKY 30UIbIIye€ pPO3MIP BHUXIJIHHMX JAaHHUX, JIETKO
JIOMOTTHCS TOTO, 1100 iXHIA 00’€M rapaHTOBaHE HE MIT 30UIBLIUTUCS OUIBIN, HIX
Ha 1 6iT. ToOTO 3p0obUTH Tak, IIIOO HABITH Y CAMOMY TipIIOMY BHUMAAKy Majia MICIIe
HepiBHICTE: +1 2 00 S S k, PoOuthes 11€ B Takuii crocio: sSKio 06’eM CTUCHYTHX
JAHUX MEHIIWH, HDK 00’€M BHXIJHUX, MOTPIOHO MOBEPHYTH CTHUCHYTI JaHi,
JOJIaBIIM 10 HUX «l», 1HAKIIE MOBEPHYTH BMXIJIHI JIaHi, JOMABIIM 10 HUX «0».
Koediient ctucky Moxke OyTH MOCTIMHUM a00 3MIHHUM. Y JPYroMy BHIIAJIKy BiH
MOKe OyTH BH3HAuC€HHUU a00 I KOXKHOTO KOHKPETHOTO TIOBIAOMJICHHS, a0o0
OILIIHEHUH 3a NEIKUMU KPUTEPIIMHU: * CepeHiN (3BUYAIHO MO JACSIKOMY T€CTOBOMY
Ha0Opy JaHUX); * MaKCUMaJbHUM (BUIA0K HAWKPAIOrO CTUCKY); * MIHIMaJIbHUI
(BUIIaJI0K HAWTIPIIOTO CTHUCKY); a00 AKuM-HeOyas 1HmmM. KoedimieHT cTuCKy 13
BTpaTaMH MPH I[bOMY CHIIBHO 3aJICKHUTh Bijl MPUITYCTUMOI MOTPIIIIHOCTI CTUCKY a00
SIKOCTI, SIKa 3a3BUYAl BUCTYIIAE SIK TApaAMETP aITOPUTMY.

Y 3aragpHOMYy BHUNAQAKy TOCTIHHUNA KOe(IIIEHT CTUCKHA 3J]1aTHI
3a0€3MeUnTH TUIBKM METOIM CTUCKY JaHUX 13 BTparamu. JlomycTuMicTh BTpar mnpu
ctucky OCHOBHUM KPHUTEPIEM BiJIMIHHOCTI MK aJITOPUTMAaMH CTHCKY € OINHCaHa
BUIIIE HASBHICTH a00 BIJACYTHICTh BTpaT. Y 3arajlbHOMY BHIIQJIKy aJTOPUTMU
CTUCKYy 03 BTpaT yHIBEpCallbHI B TOMY pO3yMIHHI, IO IXHE 3aCTOCYBaHHS
0€3yMOBHO MOXJIMBE ISl JAHUX OyIb-sIKOTO THUITY, Y TOW dYac SIK MOXIIUBICTb

3aCTOCYBaHHSI CTHCKY 13 BTparamMu IOBHHHAa OyTu oOrpyHroBaHa. i neskux
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TUIIB JaHUX BHUKPHUBJIEHHS HE TMPHUITYCTAMI B NPUHLMMI. Y TXHHOMY YHCIHI:
CUMBOJIIYHI JIaHl, 3MiHA SIKMX HEMHHYYE IPUBOJUTH O 3MIHU iXHBOI CEMAHTHKHU:
nporpaMu Ta iXHI BUXIJHI TEKCTH, JABIMKOBI MAaCHBH 1 T. II.; * JKUTTEBO BaXKJIUBI
JaHi, 3MiHA B SKHX MOXYTh NMPU3BECTH O KPUTHUYHHUX MOMIIIOK: HAMPUKIIAI, Ti,
0 OTPUMYIOTBCS 3 MEIUYHOI BHMIPIOBAJIBHOI amaparypu abo KOHTPOIHHUX
NpWIQAiB JITAJbHUX, KOCMIYHMX amapariB 1 T. I.; - TPOMDKHI JaHi, 10
0aratopa3oBO 3a3HalOTh CTUCKY 1 BIJIHOBJIEHHS Hpu OararoetanHid oOpoOIl
(rpacdiuHi, 3BYKOBi, BiJeo/laHl) (HASBHICTH BTpAT, HECYTTEBUX Yy BHUIAIKY
OJTHOKpaTHOi ~ 00poOKM, Tipu  Oararopa3oBiii  oOpoOIli  MPUBOIUTH  JO
HarpoMaJ)KEHHs BTPAT 1 IEPETBOPEHHIO iX B ICTOTHI).

CucteMH1 BUMOTH allTOPUTMIB Pi3H1 anropuTMH CTUCKY MOXKYTh BUMaraTu
PI3HOI KITBKOCTI pecypciB OOUMCIIOBAIEHOT CUCTEMH, Ha IKUX BOHU peaii30BaHI:
omepaTuBHOI mam’sATi ( MiJ MPOMDKHI JaHi); * TMOCTIHHOT mam’ati ( M KoA
IporpaMu 1 KOHCTaHTH); - IPOIIECOPHOTO Yacy. Y LJIOMY, Il BAMOTH 3aJIeKaTh Bij
CKJIQHOCT]1 1 «IHTEJNEKTyaJIbHOCTD» aJIrOpUTMY. 3arajibHa TEHJEHIIS Taka: YuM
eeKTUBHIMUN 1 YHIBEPCANBHIIIMK alrOpUT™M, TEM OLIbIIl BHMOTH [0
oOuMCITIOBAIBHUX pPecypciB BIH mpen saBise. Ilpore, y crneuudiuHuX BHIAIKax
IpOCTI 1 KOMMAKTHI aJlrOPUTMH MOXYTh TPAIIOBATH HE Tipiie CKIATHUX 1
yHiBepcaibHUX. CHUCTEMHI BUMOTH BHU3HAYAIOTh 1XHI CIIOXKUBY1 SIKOCTI: YMM MEHIII
BUMOTJIUBUN aJITOPUTM, TUM Ha OUIBII MPOCTIH, a OTKE, KOMITAKTHIN, HaAIHHIN 1
JIENIeBi cucTeMi BIH MOxe OyTH peainizoBaHuil. OCKUIBKH aJITOPUTMHU CTHUCKY 1
BiJTHOBJICHHS TPAIIOOTh Y Tapi, Ma€ 3HAYCHHS CIIBBIIHOIICHHS CUCTEMHHUX BUMOT
1o Hux. Hepiako MoXxHa, YCKIaJAHMBIIM OJUH AQJITOPUTM, 3HAYHO CHPOCTUTH
iHmMH. TakuM YMHOM, MOXJIMBI TpHU BapiaHTH: 1) AJTOpPUTM CTHUCKY BHUMarae
OUTBIIMX OOYMCIIIOBAIBHUX PpECYpCiB, HIXK aJIrOpUTM BIJHOBIEHHS — 1I€
HAWUTIOIMIUPEHIIIE CIIBBITHOIICHHS, XapaKTepHE /I BUIAJIKIB, KOJIH OIHOKPATHO
CTUCHYTI JaHl (3BYK, Bifico) OyayTh BHUKOPHUCTOBYBATHCS OararopazoBo. 2)
AnropuTMM  CTHUCKY 1  BIJIHOBJIEHHS  BUMAararoTb  NOpPUOIHM3HO  PIBHUX
OOYHCITIOBAIBHUX PECYpPCiB — HAWOLIBIN MPUHHATHUN BapiaHT IS JTIHIN 3B’ S3KY,

KOJIU CTHCK 1 BIJHOBJIEHHS BiJOyBa€ThCs OJHOKPATHO HA [JBOX 11 KIHIISIX
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(Hanpuknan, y uudpoid Ttenedonii). 3) ANTOPUTM CTHCKY CYTTEBO MEHIII
BUMOTJIUBUM, HDK QJITOPUTM BIJIHOBJIGHHSI — TakKa CHUTYyalllsl XapakTepHa s
BUIIAJIKIB, KOJU MpPOIeaypa CTUCKY peati3yeTbcsi MPOCTUM, YacTO MOPTATUBHUM
oOnafHaHHIAM, JUIsl SKOrO OOCAT JOCTYNHHUX PpECypciB JOCUTh KPUTHUUHHIA,
HANPUKJIaa, KOCMIYHUIN amapar abo BelauKa po3MojiicHa Mepexa mardukis. Lle
MOXXYTb OyTH TaKOXX JaHi, pO3MaKyBaHHs SKUX MOTPIOHO B JIyKE€ MaJIOMYy B1JICOTKY

BUIQ/IKIB, HAPUKJIA 3alIUC KaMep BIJIEOCIIOCTEPEIKECHHS.

2.3. IIpobGuaemu podotu 3 meaiadainiamu

Meniadaitiii chOro/iHI - HEB1JI'€MHA YacTHHA OyJb-IKHUX BEO-3aCTOCYHKIB,
HE3aJIEKHO BIJ HANPSIMKY, IJIs1 IKOro OyB CTBOPEHHMI 3aCTOCYHOK, Ta Bl PO3MIpy
(1110 3aJ7IEXKHUTh BiJ] KITBKOCTI MOCTIHUX KOPUCTYBAUIB).

Croroani 6mau3bko 70% BciX KOMIaHIA 1HBECTYIOTh B KOHTEHT-MapKEeTHHT,
SKUW BKJIIOYa€e B cebe BisyasbHI MapkeTuHr-ctparerii. OcHoBHa ¢opma
KOHTEHT-MapkeTuHry - 1e Bimeo [4]. Tox 3apa3 Ouibmia yacTuHa Ol3HECY
nepeia B [HQopmaliiiHi TEXHOIOTIT 1 BUKOPUCTOBYE BI3yaJIbHUM KOHTEHT JJIs
mapkeTuHry. e o3nadae, mo pobota 3 meniadaitiamu - qy’Ke BaKIIMBa CKJIaJ0Ba
YCHIIMIHOTO TPOAYKTY, OCKUIbKM ()OTO 1 BiJIcO TPHUCYTHI Maike Ha BCIX
1H(popMaLIitHUX pecypcax: BiA UIOCTpauiid B ocoOHCTOMYy 051031 A0 BIIEO HA
YouTube (momynspHuii BimeoxocTwHT) [5]. OmgHak ICHYIOTh MNPOOJIEMH TMpHU
nepersial MemiadaitniB kopucTyBayaMu, Oynb-Ie - 1 Ha BeO-CTOpIHKaX, 1 y
MOOUTEHUX nonmatkax. 3 [lepmra mpobiema momsirae y ToMy, o BeuKi ¢oTo 1 Bizeo
daiinmy 3aBaHTaXYyIOThbCS JOyxke mnoBiutbHO. Hanmpuknan, daiin po3mipom 10
MerabaiT Oyzie 3aBaHTaKyBaTUCh 8 ceKyHJ npu mBUAKOCTI 10 meradit B cekyHay
[6]. Lle myxe m0Bro, BpaxoByIO4H, IO MOAIOHMX (ailriB Ha BEO-CTOPIHIN YU y
MOOUTFHOMY JIOAATKy MOXe OyTH Oararo.

KopuctyBaui 3BHKJIM [0 MIBUAKOTO Meperisay iH(opmarii: 3rigHo 3i
CTaTHCTHKOIO, OUIBIIICTh JIIOed He Oyle uYeKaTh 3aBaHTAKEHHS BeO-CTOPIHKU

ounbie 4 cexyna [7]. ko x iHpopMalIiHUNA pecypc Cleniali3y€eTbcsa Ha MoKasl
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MemiadainiB, Taka 3aTpUMKa y 1X BiJoOpa)k€HHI MPOCTO HEAOMyCTHMA.
Hanpuknazn, nonyinsipHi comiainbHi Mepexi, Taki gk Facebook, Instagram, Twitter,
MPAKTUKYIOTh TEXHIKY ‘“HECKIHYEHHOI MPOKPYTKH Ha TOJOBHHX €KpaHax 3a
CIIMCKOM 3aIlMCIB, CTBOPEHMX KOpUCTyBauaMu (3 aHmiiicbkoi “feed”). 3a wmiero
TEXHIKOI0, TIPY MPOKPYTIl aBTOMATUYHO (OPMYIOTHCS KOPHUCTYBAIIbKI 3alHCH, SKi
OyIyTh MOKa3aH1 KOPUCTYBaYy i1 YaC HACTYITHOT MPOKPYTKH.

TakuM YuMHOM, KOPHUCTYBa4 MOXE NEpenisaaTd 3aluCH  1HIIHMX
KOPHUCTYBa4iB HeCKiHUCHHO J0BTO. lll0 HaliBakimBie, Memiadaiiv 1] yac Takoi
“HECKIHYEHHOI MPOKPYTKH TOBHHHI 3aBaHTa)XyBaTUCh JIy>K€ IIBUAKO - 1HAKIIIE
KOpPHUCTyBau Oyae 0auuTy MPOCTO IMyCTHI CIUCOK 3aIlKCIB 1HIIUX KOPUCTYBAYiB 710

TUX TI1p, TOKK (oTO 1 Bijieo ¢aiinu He OyayTh 3aBaHTaxkeHi [puc. 1.1].

Pucynok 1.1 - Jlosre 3apanTakenHs 300pakeHsb y collanbHii Mepeki

Twaitter.

Take noBre O4IKyBaHHSI pE3YJbTY€ y TOTaHUN KOPUCTYBALbKHI JIOCBI1J
(UX), Tomy 1110 KOpHCTyBadi 3aMiCTh TOTO, 100 MEPErifNaTH IIKaBUN IS HUX
KOHTEHT, MEePenIsIIaloTh MyCTU eKpaH. Sk HacliIoK, 30UTbIIY€EThCS] BIPOT1IHICTh

TOTO, 10 KOPUCTYyBau HE OyJe KOPHCTYBAaTUCh ITUM CEPBICOM 1 BIH CTaHE MEHII
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MOMYJISIPHUM, 110, Y CBOIO Yepry, 3MEHIIUTh NMPUOYTOK O13HECY, SIKOMY L€l CepBic
HaJexuTh. I3 Bimeodaitnamu Taka x npoodiieMa - JOBre X 3aBaHTAXKEHHS PE3YJIBTYE
y noraauii UX 1 3MEHITIEHHS MOIYJISIPHOCT1 CEPBICY.

[Hma mpoGnema Benukux MeaiagaiiaiB CTOCYE€TbCS MOOLTBHUX MPUCTPOIB
Ta KOMIT IOT€pPIB 3 HEBEIUKHM 00’€MOM omepaTuBHOI mam saTi. [lonsirae BoHA y
TOMY, IO TIPU TTOKa31 BEJUKOro (oTo abo Bijeo ¢aiiiry, BAKOPUCTOBYEThCS Oararo
ONepaTUBHOI IaM’AT1 TPUCTPOr0. Ko 3acTOCYHOK BUKOPUCTOBYE OUIbILIE 1AM AT,
Hix omnepariiina cuctema (OC) moxe mia Hporo BuauMTH, OC IpOCTO 3aKpHUBaE
el 3acTocyHok. Lle pe3ynbTye y eKCTpeHe 3aKpuTTsl BeO-Opay3epiB 1 MOOUIBHUX
JOAATKIB 13 3alylIEHUM CEpBICOM, IO CHOXHUBAa€ Oararo OMepaTUBHOI MaM’ SITi.
TakuM 4MHOM, SIKIIO HA MPHUCTPOi BUIBHOI omepaTuBHOI mam’ati 500 merabait
(Hampukiag, Ha MOOUIBHUX HPHUCTPOSIX), TO TEXHOJOTIS “HECKIHYEHHOIO
3aBaHTAXCHHS® CIPUYUHUTH HENOCTady OMNEPATUBHOI MaMm’sTi BXKE 3a KiJIbKa
NPOKPYTOK: HOB1 BenMKl (aitmu OyayTh [10aBaTUCA B ONEPAaTUBHY IaM ATb, a
omepauiifHa cucTeMa (SKIIO BOHA OYMILAE HEBUKOPUCTOBYBAaHY OIEPATHUBHY
nam’siTb) He Oy/e BCTUraTH OYHUIIATH OMNEpaTuBHY TMaM’sTh BIJ CTapuX
HEBUKOPHUCTOBYBaHUX (pailiiB.

Y TakoMy BUNAAKy oOImeparfiiiHa CHUCTEMa MPOCTO 3aKpPHE 3aIyIICHHUMA
3aCTOCYHOK, MIPUYOMY, SIKIIIO 1€ MOOLIBHUM NpUcTpiid, 110 npairoe Ha OC 10S abo
Android, xopucTyBad HaBiTb HE 3pO3yMi€, HOMY 3aCTOCYHOK OyB 3akpuTuil. Lle
Takok nopoxkye noranuit UX. OkpiMm Toro, Ha MOOUTBHUX JIeBaiicax 300pakeHHS
BUKOPUCTOBYIOTHCSI 1€ Y CUCTEMHHX CITOBIIICHHSX 1 y CUCTEMHOMY Tuieepi. Skino
BOHM OyIyTh JOBIO 3aBaHTa)XyBaTHCh, KOPUCTyBau He Oyne 0aunTu 300paKeHHS,
NPUKPIIUICHE JI0 TOBIOMJIEHHS a0o0 300pakKeHHSA-OOKIAAUHKY allbooMy y
CUCTEMHOMY TUICEPi, IO HE HACTIIBKA KPUTHYHO, SK EKCTpEHE 3aKpHUTTA
3aCTOCYHKY, ajie CHJIbHO TIOTIPIIY€ KOPUCTYBAaIlbKHil JOCBiA. [HIma mpobmema
BenukuX (oTo 1 Bijeo (aiiaiB y TOMY, IO Y OPUTIHAJIBHOMY pO3Mipi BOHH
3aiiMaloTh 0araro MOCTIMHOI MaM’sTi Y CHUCTEMI, Ha SIKid pO3TOPHYTO 3aCTOCYHOK.

Sxmo kokeH KopucTyBad Oyne BijBaHTaxyBatu 1o 2 daitnmu po3mipom 10
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MerabanT kokeH, To TUlbku 100 xKopucTyBadiB 3a MicsIb 6 BiJiBaHTa)kaTh (aiisiiB

Ha 8000 merabaiT. XpaHiHHs BCIX 1UX (aiiyiiB Oyae JOCUTh JOPOTUM Jisl O13HECY.
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PO3JILT 3. OIUIA 1 3ACOBIB 1151 BABE3IEYEHHSA EOEKTUBHOI

OBPOBKH ®OTO I BITEO ®AWJIIB

3.1 OcHOBHI miAX0AM 10 XMaPKOBUX TEXHOJIOTIH

XMapKoBa TEXHOJIOTIS OXOILTIOE, OKPIM CaMUX OOUHCIIEHB, TaKi 00JIacTi, K

30epiraHHs AaHuX, 1H(OpPMaIlHI TOCIYTH, I1HTErparir, Oe3IMeKy, OpraHi3allis

NEBHUX IpoleciB 1 ympaBiiHHA. [IpuyoMy oavH 1 TOM k€ HpoBaep MOXe

IIPOTIOHYBATH Oy/b-SKU Tiepeltik nmocayr. KopuctyBau ke Moe OTpUMYBaTH BECh

CIIEKTp TIOCIAYyT Yy OJHOrO TpoBaijiepa, a MOXKE CKOPUCTATUCA 1 PI3HUMH

npoBaiiiepaMu i [€BHUX PI3HOBHIB cepBiciB. HasBHe pi3HOMAHITTA

IIPOBAii/IEpiB 1 CEpPBICIB ICTOTHO YCKJIAJHIOE MPOIeC BUOOPY aiisi KopucTtyBada. Jlo

nepeBar KOHIEN1i XMapKOBUX CEPBICIB JIJIsl IPOBalIepiB MOKHA BIIHECTH:

Po3BuTOK momaTkiB 1 mporpaMHUX 3ac00iB  TIPOMDKHOTO PiBHSA
(middleware) npuBIB A0 MOXJIHUBOCTI BHUKOPUCTAHHS BipTyaJbHHUX
pecypciB.

3HWKECHHS BapTOCTI 1 1 IBUIIICHHS MacITaboBaHOCTI
OOYUCITIOBAIBHUX  PECYpCIB  JIO3BOJIIE  CTBOPIOBATHM  IOTYXKHI
BIpTyaJIbHI MaIlIMHU.

Ile 3BiIbHSE 3aMOBHUKIB BiJl HEOOX1THOCTI KyITyBaTH 1 MiATPUMYBATH
amapatHi  3aco0M, a MOXYTb KOPUCTYBATHUCA BIpTyaJIbHUMH
MaIlIMHaMHU, 1110 TPAIIOI0Th B «MEPEXKEBIN XMapIIi».

[Tocayru, moctyn A0 SIKMX HAJAEThCS Yepe3 «MEPEKEBY XMapKy»,
MalOTh BEIU-KUU HaOlp KOHKYPEHTHHUX IepeBar B IMOPIBHSIHHI 3
IHIITUMU TUTIAMU KEPOBAHUX MOCIYT.

Cloud Computing cTBOpto€e miarGopMy ajisi CTaHIAPTHUX KEPOBAHUX
MOCIYT, $IKI MOXYTh IPOIIOHYBAaTHCS Ha HIMIEBUX BEPTHKAIHHUX
PUHKaXx, 110 BKJIIOYAIOTh PUHOK MauxX mianpuemcTB. Cepen nepeBar

Cloud Computing 1151 3aMOBHUKIB MOHA BUJIUIUTH:
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- MoXuBICTh  3HW)KEHHS  HAKJIQJHUX  BUTpaAT, IMOB’SI3aHUX 3
HOIATPUMKOIO amapaTHUX 1 MPOTrpaMHUX KOMIIOHEHTIB (3aJIEKUTh B1Jl
THUTIA TPOIIOHOBAHUX TOCIYT).

- 3HWKCHHS CYKYNHOI BapTOCTI BOJOAIHHS Yy BHITQJIKy OIUIaTH 3a
(akTOM BUKOPHUCTAHHS J1a€ MOMKJIMBICTb 3aMOBHHUKOBI TOYMHATH
poOOTy 3 CHCTEMOIO 3 HEBEIUKHX 00’€MIB 1 301IbIITyBaTH 00’ €M
BUKOPHCTOBYBAaHUX PECYpPCIB B Mipy HeoOxiaHocTi. Takui miaxia
J03BOJISIE  3aMoOIrTH  BEJIWKUM  KamiTaJdbHUM  BHTpaTaM  Ha
TIOYaTKOBOMY €TaIli MPOEKTY.

- Buake 1 mpocte nMpuaAOAHHS HOBHX MOCIYT 1 IPUCKOPEHHS MPOIECIB
BUXOAYy Ha puHOK. [IpuBemeHuii omisn moka3aB yci pI3HOMaHITTS
BUKOPHCTAHHS XMapKOBHX TEXHOJOTIH 3 TOYKH 30py KOPHCTyBaua.
Ane TpW MIAXOMI MO TPOEKTYBaHHS TaKUX CEPBICIB HEOOXiTHO
BpaxoBYBaTW M 1HIIY TOUYKY 30py — TOYKY 30py po3poOHuKa. Tomy
NOTPIOHO  JETaJbHO MpOAaHANI3yBaTH apXITEKTYpHI BHPIIEHHS
XMapHUX TEXHOJIOT1#[23].

[[IBuake 30UIbIIEHHS MPOIMYCKHOI 3aTHOCTI KOMITIOTEPHHX MEpPEeK
JI03BOJIUJIO  PO3POOSIATA YMCICHHI JOAATKH, $KI TependadaroTh IHTCHCHUBHY
00po6ky nmanux. Ili HOBI JOJaTKM MOXYTh BHUKOHYBAaTH 3ajadi, TMOYHWHAIOUU BiJ
macoBoi nepenayi nanux (SDSS [104] ta e-VLBI [87]), 10 1HTepaKTUBHUX CUCTEM
BHCOKOI mponyckHoi 3garHocTi (GeoWall [70]). Onnak, pi3Hi IporpaMu CTaBJIsATh
pi3HI BUMOTH J0 TOCAYyT mepemadi nanux. Hampuknan, momarok GeoWall moxke
BiJIIaTH TIEpeBary IUIaBHIN 3MiHI MBUIKOCTI Mepeaadl TaHuX, TOMI SK IS JOJAATKY
SDSS 6axano, o6 AaHi nepeaaBaincs 3 MAaKCUMaJIbHO MOXKIJIMBOIO IIBUIKICTIO B
npuBaTHUX Mepekax. [Ipore, HUHIIIHS cucTeMa I[HTEpHET NpU3HAYCHA IS
3a0e3MeueHHs MATPUMKH 1117101 MHOXKUHU Pi3HOTO TUIY noxaatkiB. L{s dinocodis
nu3aiiny [HTEepHeTy Mae BEeIUKU BIUIMB Ha PO3BUTOK TPAHCHOPTHUX MPOTOKOJIB.
binburicte Tpagiky B IHTepHeTi (opmyeTbea 3a paxyHok nortokiB TCP, ane
ICHYIOTh AofaTtku s skux npotokon TCP He 3abesnedye noCTaTHBROTO PiBHSA

e(eKTUBHOCTI. Y KOHTEKCTI BHUCOKOMPOAYKTUBHUX oOuucienb, TCP nobpe
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BIJIOMUN CBOEI0 HU3BKOK €(PEKTHBHICTIO Ta CIPaBEUIMBUM IOALIOM PECYpPCiB B
Mepexax 3 BUCOKOIO 3aTPUMKOIO IIPOITYCKHOT 3AaTHOCTI [44]. 3a ocTaHHI JeKiIbKa
POKIB JOCHITHUKH KOMITIOTEPHUX MEpEX 3alpoNoOHyBald Oararo HOBUX
aJIrOpUTMIB KEPYBAHHSI TEPEBAHTAXKEHHSIM JJId 3arajibHOi Ta cneuudiunoi 86
nepenadi gaHux [46, 73, 75]. Tum He MeHIIe, OUTBIIICTh 3 MUX 3alIPOTIOHOBAHUX
aIrOPUTMIB  3aBEPUIYIOTHCS  MOJICTIOBAHHSIM Ta OOMEXKYIOTbCS ~ YMOBaMHU
1a00paTOPHUX EKCHEPUMEHTIB; Majl0 3 HUX MPOUILIM MPAaKTHYHE TECTYBAaHHA 1
BUNIPOOYBaHHS B PEATbHUX BUCOKOIPOAYKTUBHUX MeEpekax. 3 1HIIOro OOKY,
Mo (diKaIli MEPEKEBOT0 CTEKY s/ipa MPOTOKOIY (Hanpukiiaz, HoBl Bapiantu TCP)
3a3BMYail BUMAaraloTh KIIBKOX POKIB JUIsl CTaHAAapTH3allli, BIOPOBAKEHHS Ta
mupokoro posropranus. Cnpasni, 3 yaciB nosiBu npotokony TCP, 61u3bKko Tphox
JNECATUIITh TOMY, TUIBKM WOTrO YOTHPU Bepcii Oyau IMIMPOKO PO3TOpPHYTI, a caMme
Tahoe, Reno, NewReno, i SACK [44, 73, 108]. Xoya Ha ChOTONHIIIHIN JICHh BCE
OlIBIIIE MEpeX OTPUMYIOTh MIBUAKICTH Mepeaaul nanux 1 ['6iT/c 1 Buie, ane sk i
paHillle aKkTyaJbHOI MPOOJIEMOIO ISl TPIAJIOAATKIB 3aJUIIAETHCS BUKOPUCTAHHS
MIUPOKOI  CMYTH  TMPOMYCKHOI  3[aTHOCTI, Yepe3 OOMEXKEHHS ICHYIOUYHX
TPaHCIOPTHUX MPOTOKOJIB Mepexi [108].

OOMexeHHsT BIPOBA/DKEHUX MEPEKEBUX TPAHCIIOPTHUX MPOTOKOJIB €
OJTHIEI0 3 TOJIOBHUX NPHUYMH, Yepe3 SKy TaK Ba)KKO MaciiTaOyBaTd IOJATKU 3
IHTEHCUBHMM BHUKOPHCTAHHSIM MEpEXEBUX 3'€THAHb BiJ MICLEBUX KJIacTepiB 0
ro0ansHuX Mepex [36, 41, 49, 108]. [Iporokon ympasmiaas nepenadeto (TCP)
YCIIIIHO BHUKOPHUCTOBYETHCS TMPOTATOM JIECATUIIITh, SK OCHOBHUH TPOTOKOIM
TPAHCTIOPTHOTO PIBHA CTEKY MEpPEXHHUX MPOTOKOmiB. [IpoTe ocTtaHHIM yacom Oyio
noka3ano, mo TCP mae pesiki BTpatu MPOAYKTUBHOCTI MPHU WOTO BUKOPUCTAHHI
JUIs  BUCOKOIIBUAKICHUX Mepexx Wide Area, ocobmuBo miig reorpadiyHo
BIITAJICHUX MEpPEXK. AJNTOPUTM YHpaBliHHA TMepeBaHTaxeHHsM AIMD, sxuit
BUKOPUCTOBY€EThCS MpoTokosioM TCP, € nocuth «OiTHUM» y PO3KPUTTI TOCTYMHOI
CMYTd TpPOIYCKHOI 3JaTHOCTI 1 y BHUIAAKY BEJIMKOI BTpaTH TNAKETIB Y
BHUCOKOIIPOJIYKTUBHUX MEpeXax 3 JOCUTh BEJIMKUMHM 4YacaMH 3aTpuMku [44].

JIOCHITHUKY KOMI'FOTEPHUX MEpEeX MPallolTh HaJ HOBUMU TPAHCIIOPTHUMH
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OPOTOKOJIAMM 1  QJITOPUTMAMU  KOHTPOJIO  HACHUYEHHS A MIIATPUMKH
BHUCOKONIIBUJIKICHUX MEpPEXX HACTYIHOTO MOKOJiHHS. barato poOiT, y ToMy 4uCIi
BapiantiB TCP (FAST [43], BiC [46], Scalable [73], 1 HighSpeed [115]) 1 XCP
[71] mokazanmu OuIbLI BUCOKY NPOAYKTHBHICTH MpH iX MojentoBaHHi. OnHak
IPAKTUYHE BUKOPHUCTAHHS B PEATbHUX JOJATKaX ITUX MPOTOKOJIB BCE IIE JTyKE
obMmexxeHa uepe3 87 TpyaHOINl iX peaiizailii, BCTAaHOBJIICHHS Ta OOMEXKCHHS
TeXHIYHOro piBHA. KopucTyBaui Mepexi, SKMM NOTPIOHO NEepelaBaTH BEIUKI
MAacCWBU JAHUX 3a3BUYAil 3BEPTAIOTHCSA 1O PIIIEHb PIBHA JOAATKIB, CEpel SKUX
ny>ke nomnyiasipHi npotokonu Ha ocHoBl UDP, nanpuxnan SABUL [57], UDT [108],
Tsunami [77], RBUDP [86], FOBS [38] i GTP [114]. IIpoTokonu Ha ocaoBi UDP
3a0€e3IeuyoTh HabaraTo Kpairy HepeHOCHMICTh 1 MPOCTI B MPH iX BCTAHOBJICHHI.
Opnak, He3BaXalO4YW Ha MPOCTOTY BIPOBAKEHHS MPOTOKONIB Ha pIBHI
KOpUCTyBa4ya, JOCHTh BaXKKO HaJAMTyBaTH ixX B sApi, OO0 3poduTH ix
MakcuMaiabHO edekTuBHUMHU. OCKUIBKH peasizallii piBHSI KOPUCTYBa4 HE MOXYTh
3MIHUTH KO SiApa, MOXYTh OyTH JOJATKOBI TNEPEMHKAHHS KOHTEKCTY 1
KOIMIOBaHHAM JUISTHOK TMaM'siTi MK pIBHEM KOpHCTyBada Ta piBHeM siapa. Ha
BUCOKMX IIBHJKOCTSIX Tepedadl JdaHuX, II1 omepamii ayke 4YyTIuBl [0
3aBaHTAXEHHs  TMpolecopa 1 MPOXYKTUBHOCTI MPOTOKONY. Bpaxopyroun
nepepaxoBaHi yTPYIHEHHS Ta HEIONIKM ICHYIOUOTO CTaHy IMepenadyl JaHuX
BEJIMKOTO 00CSATYy 4Yepe3 BUCOKOMPOIYKTHBHI PEriOHAIbHO-PO3MOALICHI MEpexi
BUJAETHCA JOLUIBHUM 3 MPAKTUYHOI TOUKH 30py PO3pOOKa MPOTOKOIY CEaHCOBOTO
piBHS UIa Takux Mepex. HoBuii MpOTOKON CEaHCOBOTO pIiBHS TMOBUHEH OyTH
CYMICHUM 3 CTaHJApTHUMH HpoTokosiamMH cTeky npotokoiiB OSI — TCP ta UDP.
Kpim Toro, BiH moBuHeH OyTH aJanTOBaHUK JUISI CYYaCHHX MeEpexk, TOoOTO
€()eKTUBHO BUKOPUCTOBYBAaTH MPOIYCKHY 3[aTHICTb MEPEXKI, HE 3aJeXHO BIJ ii
XapakTtepucTuk. [Ipy BUKOpUCTaHHI TaAKOTO MPOTOKOITY HE TTOBUHHI 301BIITYBATUCS
3aTPUMKH TIpU TEpexojll Mepefadl MiX PI3HUMH TUIIAMH Mepex. TuMm camum
IPOTOKOJI TOBHHEH 3a0e3MeuuTH €()EKTUBHE BHKOPUCTAHHS PECYpCiB KpailHIX
BY3JIIB MeEpeXi. Y THUTaHHI 3axXUIIEHOCTI --- BIH [OBUHEH MiITPUMYBaTH

mu(ppyBaHHI JAHUX, TOOTO BIH MOBHUHEH JO3BOJISITH MIJKJIIOYEHHS MPOTOKOJIB
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mudpyBanHs [20]. JominbHO mpoBecTH onTuMizalliio eheKTUBHOCTI peaizailii
nporokony Ha 0a31 UDP 1 moka3aTu, 1m0 3a UMMM 1A€SIMHM MOXKHA peai3yBaru
eeKTHBHI Ta MpaKTH4YHI JofAaTKM Ha ©O0a3i mnporokoniB UDP. Hampuknan,
BUKOpHCcTaHHs cepenoBuia nporokony UDT (6a3oBanuit na UDP) [108], moxe
JIETKO TIATPUMYBATH PI3HI anropuT™Mu 88 YMpaBIiHHA TIEPEBAHTAKCHHSIM,
Hanpukian, BucokomBuiakicHi TCP [36, 46, 73, 115] abo BuOyxoBuit RBUDP
[115]. IlepeBaramu maHOro cepelOBUINA MPOTOKOIY €: * HOBI MPOTOKOJIM Ha 0asi
UDP ™MoxyTh OyTH MIBHAKO NPOTOTUIIOBaHI 1 BUIPOOYBaHi; ¢ Pi3HOMaHITHI
ANTOPUTMH  yTPABIiHHS  TMEPEBAHTAKEHHSIM  MOXKHAa  JIETKO  TOPIBHATH
EKCIEPUMEHTAIbHO; * KOHKPETHI MPHUKIAIHI MPOTOKOIH, IO BUKOPHUCTOBYIOThH
UDP, moxyTh OyTu po3po0sieHi BITHOCHO JIerKo. Takoxk, 3 BAKOPUCTAHHSAM JTAHOTO
cepelioBUIIAa MOXYTh PO3POOJIATUCA KOHKPETHI MPOTOKOIM JUIsl PO3MOAIICHUX
TaHux ab0 MOTOKOBUX Memia-noAarkiB. OCHOBHUM HEOJIIKOM JJAHOTO CepeIOBHUIIA
IPOTOKOIY € JOAAaTKOBE HaBaHTAXEHHS CAaMOro CEpelloBHUINA, SKI HAKIAIaloTh
JOJATKOBI BUTPAaTH NPOTOKONY MPHUKIATHOTO PIBHS y MOPIBHSHHI 3 pIBHEM
OPOTOKONY siapa. s NOCATHEHHsSI BUCOKOI MPOAYKTUBHOCTI, KEPYIOThCS IBOMA
npuHiunamu: 1. He moBuHHO OyTH MiKiB 3aBaHTaXEHHS MPOIECOpPa, OCOOIUBO HA
CTOpoH1 oTpuMaHHs naHuX. Crutecku 3aBaHTaxkeHHs CPU MOXyTh NMpHU3BECTU 10
HEBYACHOI 0OpOOKM MPUUHATHX MAKETIB, IO y CBOIO YEpry MpU3BEIE A0 BTPATH
naHux nepenadi. lLle Moxke mpu3BeCTH 10 CEpUO3HHMX MpodneM, SKi
cnoctepiratotbesi B TCP 3 AIMD, y skoMy mnpu BTpari Makery, 3a3BUYail,
BUTpavYaeThcsl 0arato 4yacy i BiIHOBJICHHS Iepenadi JaHUX MpH 3’ €THAHHSIX Ha
BEJIMKHUX BIJCTaHAX. 2. 3arajbHE 3aBaHTAXEHHS MpOIECOpa MOBHUHHO OyTH
sKkoMora MeHImuM. IIpocrta peamizaiis JOAaTKy MOXE 3amoOIrTH HaJIMIPHOMY
BUKOPUCTAHHIO IIEHTpaJIbHOTO mpoliecopa. Kpim toro, iHII omeparlii 3 00poOKu
JaHUX, SKI TaKoX NOTPeOyIOTh MPOLIECOPHOTO 4Yacy, 4YacTO BHUKOHYIOTHCA
napajiebHO 3 nepefadero JaHuXx. s mepeBipKy 3aBaHTaXEHOCTI IEHTPAIBHOTO
npouecopa (CPU), cucTeMHUX 3aTpUMOK Ta BIUIMBY pPO3MIPIB AKETIB Ta PO3MIpPIB
OydepiB Ha MBUAKICTH Tepenadi aanux s nporokoiay UDP Oyno mpoBeaeHo

JEKUIbKa MPAKTUYHUX €KCIIEPUMEHTIB.
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3.2. CTBOpeHHsI XMAPHOI PO3MOAiJIEHOI BUCOKONPOAYKTHUBHOI CHCTEMH

00po0OKM 300pakeHb i Bieo

Byno BupilieHo BUKopucTatu MOBy rporpamyBaHHsi GO /1711 CTBOPEHHS

CEPBEPHOTO 3aCTOCYHKY JJisi 0OpOOKH 1 onTuMizallii 300paskeHsb 1 BiJI€o.

Go - e craTnaHO HaOpaHa, KOMITITbOBaHA MOBA MPOTPaMyBaHHH,
po3pobinena B Google. Go cuHTakcuyHo cxoxuid Ha C, aje 3 Oe3MeKor0 mam'sari,

30UpaHHSAM CMITTS, CTPYKTYPHUM HAOOPOM TEKCTy Ta OgHOYACHICTIO B cTuii CSP.

[nTepdeiicoMm koMyHIKaIlii 3 CEpBEPHOIO MPOrPaMOI0 ONTUMI3ZAIIIT
300pakeHsb 1 Bimeo Oyno oopano AMQP (Advanced Message Queuing Protocol).
AMQP 11e BiIKpHUTHI CTaHAAPTHUIN ITPOTOKOJI MPUKIATHOTO PIBHS JIJIs
OpIEHTOBaHUH Ha MOBIIOMJIEHHS IPOMIXHOTO MPOTPAMHOTO 3a0€3MEeYEeHHS.
Busznauansaumu ocobnmuBoctsiMu AMQP € opieHTaltist moBi10MJICHB, YEPTH,
MapIIpyTr3alis (BKIH0Yadd TOYKa-TouKa Ta MyOmiKaiisa-mianucka), HaliiHICTh

Ta Oe3IeKa.

APXITEKTYpHO MPOTPAMHY YaCTUHY OyJI0 BUPIIIEHO peai3yBaTH 3a
JIOTIOMOTOR0 MIKPOCEPBICHOTO IMiAXOY, 1110 J03BOJISIE BIIIIUTH 1HTEpdEiic
nporpamyBanss nporpaM (API, Application Programming Interface) Bix cucremu
Ju1st 0OpoOKH 1 onTUMI3aIlii 300pakeHb 1 Bijieo. CTBOPIOIOYM MIKPOCEPBIC IS
00poOKH 1 onTUMI3aIliT 300pakeHb 1 B1JIe0, MU MOXKeMO OyTH MEBHI, 110 CUCTEMA
IpaIoBaTUMeE 130J1b0BaHO B1J YCIX 1HINHUX YaCTHH, 110, Y CBOIO YEPTy, J03BOJISIE
peaizyBaTH ii He3aJeKHOI0, 31 CBOEI0 OKPEMOIO JIOTIKOIO Ta MPOEKTHUMU

PILIEHHSMHU.

[Tpukirag MikpocepBiCHOT apXITEKTypH 300pakeHH Ha cxeMl pUCyHKy 3.1.,
JIe p13H1 MIKpOEPBICH MOXKYTh “‘CHIIKYBAaTHCh SIK 13 IHTepdercamu
nporpamyBanHs nporpaM (API), Tak 1 3 IHITUMU KITIEHTaMHU, 1 MOKYTh

00CIIyroByBaTucs pI3HUMH 1HCTPYMEHTaMHU.
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Pucynoxk 3.1.

[Tixxix 1o peanizallii CUCTEMH 3a JOTIOMOTOI0 MIKPOCEPBICiB BUMArae oo
KO’KHA YaCTHHA CUCTEMH (MIKPOCEPBIC) MpaltoBaia He3aJeKHO BiJl IHIIUX, TUM
caMuM 3a0e3MeuyIodH 130JIA111F0 MIKpOCEPBICIB OHE Bij 1HIIIOTO. 32 HEOOOX1THOCTI
MIKpOCEPBICH MOXKYTb ““CIILJIKYBAaTUCh OJTHE 3 1HIIUM 32 JJOTIOMOTO0I0 1HTep(enCiB
nporpamyBaHHs niporpam (API), Tak camo, sIK 1 1HIIIT CUCTEMHU, 1110 B3AEMOJIIIOTH 13

CHUCTCMOIO, 110 pOSpO6J'Iﬂ€TBC$I.

3abe3reunTy “CruIKyBaHHS W MIKPOCEPBICIB OJIHE 3 1HIIMM MOXHA 3a
nornomororo HTTP-3anuTiB Ha koykeH HEOOX1THUN MIKPOCEPBIC, 3aMiCTh TOTO,
00M BUKJIMKATU Ta BUKOHYBaTH HEOOX1IH1 TPOrpaMHi KOMITIOHEHTH, MOIYII
(pyHK1Ii, KIacH, €K3eMIUIAPHU KJIACiB Ta 1HII1) JIOKAJIbHO, IMIOPTYIOUH 1X Yy 1HII

MPOrpaMHi MOTYII.

MikpocepBicCHUH T1IX1 TaKOXK 3a0€3Meuy€e MOXKIUBICTh OUTBIIT MPOCTOTO Ta

1HTYITUBHO 3pO3yMLIOTO apXiTEeKTYPHOTO IMU3aifiHy CHCTEMHU, OCKITBKU KOKHA
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YaCTHHA TaKOi CUCTEMH (MIKPOCEPBIC) MPAIIOE HE3AJICKHO 1 YTBOPIOE

CaMOCTIMHUHN “OJIOK” B CHCTEMI, IO PO3POOIISIETHCS.

[Ipo po3podui cuctemu st 0OpoOKM 1 onTUMizalli 300paxeHb 1 BiAEO
OyJi0 MPUNHATO PIIICHHS BUOKPEMUTH JIOTIKYy OOpOOKHM 1 onmTUMI3allii B OKpeMuid
MIKpPOCEpPBIC, aJKE 1€ JO03BOJIUThH “BOydyBaru’” 1€ MIKpOCEpBIC y OyIb-SIKYy
CUCTEMY.

ApPXITEKTYpHO CHCTEMa, W0 pO3pOOISEThCS, CKIAAAEThCS 13 JIBOX
ocHOBHUX 4acTuH: yepru (RabbitMQ) 1 ¢pyHkuionany ans oOpoOKH 1 onTUMi3anii
daiiniB. Uepra RabbitMQ BUKOpHUCTOBY€ThCS UIsl 3MEHIICHHS HABAaHTA)KCHHSI HA
iHppacTpykTypy Ta cucremy B Ijiomy. lle 3a0esmneuyeTbcs JIMITYBaHHSAM
KUIBKOCT1 CIOXKHUBAYiB (3 aHI. consumers) JaHUX 4eprd. TakuMm 4YWHOM, HaBITh
SKIIO y Yepry Ha oOpoOKy Menia-(aiiiaiB oqHOYACHO JTOAACThCS BEHKa KITbKICTh
daiinie (Hanpuxian, 10000), ogqnouacHa oOpoOka mux ¢aitiB Oyme JiMiTOBaHA
KUTBKICTIO CIOKHUBa4iB (Hampukian, 2). be3 BUKopuUCTaHHS dYepru cucreMa
OJTHOYACHO HamMaraTuMeTbcsi 0OpoOMTH BCl mepenani (aitim, 1, YuM OLIbIIe TaKUX
daiiniB, TUM OLIBIIOT MOTYKHOCTI BUMararume cucrema. Tofl ik 3 BUKOPUCTAHHIM
Yepru KUTbKICTh (haiiliB HE Ma€ 3HAYCHHSI, TOXK CHUCTeMa He Oy/ie BUKOPUCTOBYBATH
O1IBIIIE pECYPCIB 3a 3aBYACHO BU3HAYEHUM JIIMIT.

Cuctema RabbitMQ cknagaetbcsi 3 JABOX OCHOBHUX CYTHOCTEH:
nyOmikatopu (3 anriiiicekoi publishers) 1 crokuBaui (3 aHIIIACHKOT consumers).
[TyOnikaTopu MOXKYTh JOJABaTH JJaH1 y 4yepry, a CIOXKMBadl - OTPUMYBATH 111 JaHi.
BaxxnuBuil acnekt monsrae y Tomy, 1o sIK MyOIiKaTopiB, TakK 1 CIIOKMBAUIB MOXKE
Oyt OuabIe OJHOTO (HACHpaBidl, I€ JIETKO KOH(ITYPYEThCS 3a JIOMOMOTOIO
BHYTPIIIHIX HajamryBaHb RabbitMQ).

RabbitMQ Ttakox miaTpuMye HEOOMEXKEHY KUIBKICTh Yepr, IO J03BOJISE
BUKOPHCTOBYBAaTH Pi3HI Yeprd Uil PIi3HUX MaHWX. Y BHIMAAKY CHCTEMH IS
00poOKkH 1 onTuMizalii 300pakeHb 1 BiJleo MOTpiOHA JIMILE OJHA Yepra, TOMY IO
BXIJTHI JaHl M€l 4Yeprd MOXyThb OyTu jumie ¢aiamu abo yHIKaIbHUMH
i1eHTUIKaTopaMu Takux (ailmiB. Aje SKI0 3HaJZ00MThCS BHKOPUCTOBYBATH

RabbitMQ 1 nns iHIIUX CYyTHOCTEH (HAMpUKIAM, Uil TIOBIJOMJIEHB), 1€ MOXXHA
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JeTKo 3a0e3Me4yuTH, JOJABIIM 1€ OAHy uepry (y sKii, Hampukiajn, OyayTb

HEOOXI1/TH1 JIaH1 MOB1JOMJICHb ).

Po3rsineMo cTpykTypy npoekrty cuctemu (Pucynok 3.2).

00 slava@Slavas-MacBook-Air:~/Developer/rd/rd-workers/workers/compression

rd-workers/workers/compression on ¥ main [x] via 8 v1.16.4 using &
» tree .

compression.go
deps
ffmpeg
ffmpeg-darwin
go.mod
go.sum
main.go

1 directory, 6 files

rd-workers/workers/compression on ¥ main [x] via 8 v1.16.4 using &

» |

Pucynok 3.2.

Ha pucynky BuIHO, 110 Iporpama CKJIanaeThes 3 Aekiibkox Go-daitmis, a
takok ytuimité FFmpeg, mo 30epexena y Bumisaml OiHapHuUX (ailmiB y JBOX
eK3eMInIApax - 1y omepariiiHoi cuctemu Linux 1 MacOS. ®aiin qis OC Linux
HeoOX1IHUI 11 Toro, mobu ytwiita ffmpeg mana 3Mmory 3myctutuck Ha Linux
(came Ha 1ii OC po3ropHyTO mporpamy, mo po3podmserbes). daitn aus MacOS
HEOOXIIHUM JUIsl TOTO, IIOOM MaTh 3MOTY pPO3pOOJATH Mporpamy B CHUCTEMI

MacOS.
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Jlns  ontumizamii  Bifeo-aitiB  BUKOpUCTOBYEThCs yTuiita FFmpeg.
FFmpeg - ne O€3KOIITOBHHMU MPOEKT 13 BIAKPUTHUM BHXIJHUM KOAOM, WIO
CKJIaJIA€ThCS 3 BEJIMKOTO Habopy 010y10TeK Ta mporpam Jjis oOpoOKH BiJieo, ayIio
Ta iHIIMX MyJITHMENIMHUX (aiini Ta moTokis. Ii ocHOBOI € cama mporpama
FFmpeg, npuznauena st 00poOku Bifeo- Ta ayaiodaiaiB Ha OCHOBI KOMaHHOTO
psaaka. BiH MMpPOKO BUKOPUCTOBYETHCS ISl TIEPEKOMyBaHHS ¢opmary, 0a30BOTO
penaryBaHHsi (0Opi3ka Ta KOHKareHailis), maciuTaOyBaHHS Bijieo, €QeKTIiB
MOCTIIPOAYKIIii B1ICO Ta BIATOBITHOCTI CTaHAAPTaM.

[Ipuknaau Bukopucranns ytuinitd FFmpeg (Pucynok 3.3.):

[ X N ] slava@Slavas-MacBook-Air:~/Developer/rd/rd-workers/workers/compression/deps

rd-workers/workers/compression/deps on ¥ main [x] using &
-» ./ffmpeg-darwin --help
ffmpeg version 4.2.2-tessus https://evermeet.cx/ffmpeg/ Copyright (c) 2000-2019 the
FFmpeg developers

built with Apple clang version 11.0.0 (clang-1100.0.33.16)

configuration: --cc=/usr/bin/clang --prefix=/opt/ffmpeg --extra-version=tessus --ena
ble-avisynth --enable-fontconfig --enable-gpl --enable-libaom --enable-libass --enable
-libbluray --enable-libdavld --enable-libfreetype --enable-libgsm --enable-libmodplug
--enable-libmp3lame --enable-libmysofa --enable-libopencore-amrnb --enable-libopencore
-amrwb --enable-1libopenh264 --enable-libopenjpeg --enable-1libopus --enable-librubberba
nd --enable-libshine --enable-libsnappy --enable-libsoxr --enable-libspeex --enable-1i
btheora --enable-libtwolame --enable-libvidstab --enable-libvmaf --enable-libvo-amrwbe
nc --enable-libvorbis --enable-libvpx --enable-libwavpack --enable-libwebp --enable-1i
bx264 --enable-1ibx265 --enable-libxavs --enable-libxvid --enable-1libzimg --enable-1lib
zmgq --enable-1libzvbi --enable-version3 --pkg-config-flags=--static --disable-ffplay

libavutil 56. 31.100 / 56. 31.100

libavcodec 58. 54.100 / 58. 54.100

libavformat 58. 29.100 / 58. 29.100

libavdevice 58. 8.100 / 58. 8.100

libavfilter 7. 57.100 / 7. 57.100

libswscale 5. 5.100 / 5. 5.100

libswresample 3. 5.100 / 3. 5.100

libpostproc 55. 5.100 / 55. 5.100
Hyper fast Audio and Video encoder
usage: ffmpeg [options] [[infile options] -i infile]... {[outfile options] outfile}...

Pucynok 3.3.
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[Ipu crapti maHOi mNporpaMu BHKOHYETHCS MIAKIIOUEHHS JO YCPrH
RabbitMQ, micist 4oro BIIKpUBA€ThCA KaHAN i OTPUMAHHS TMOBIIOMIIEHB 13
yepru. BaxxnuBa netans y ToMy, 10 el KaHa HIKOJIM He Oyzie 3aKpUTHM, a OTKe
OIAKITIOYEHHS 10 Yepru TakoK He Oyae 3aKpuTe, 110 J03BOJISIE CIIOKUBAYaM YEeprH
(miamucHUKaM, 3 aHIIIHACBKOI subscribers) 3aBkau MPOCTYyXOBYBaTH 4epry Ha
npeIMeT HOBUX BXIIHMX JaHWX. TakUM YWHOM, CHUCTEMa OTPUMYBaTUME HOBI
BXIJIHI JIaH1 KO)KHOTO pa3y, KOJIM BOHH JIOAaBaTUMYThCS JI0 YePrH IyoiikaropaMu (3
aHriiicekoi publishers).

Ha pucynky 3.4. 300pakena cxema yepru RabbitMQ, ne

e P - myGmikatop (publishers)
e (1, C2 - cioxxkuBaui (consumers)

e UepBonwuii 670K - uepra

Pucynok 3.4.

Jns 30epexxeHHss Menia (ainiB BUKOpUCTOBYeThes Iuiatopma Google
Cloud Storage. Google Cloud Storage - 1e mociayra sl 30€piraHHs BaIlluX

00’exTiB y Google Cloud. O0'exT - 11e He3MIHHA YaCTHUHA JJAHUX, 110 CKIAJA€ThCS 3
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daiiny Oyab-sikoro ¢opmary. Bu 30epiraere o00'ektTh B KOHTEHHepax, sKi
Ha3UBAIOThCA BIApPAaMHU. YC1 CErMEHTH IIOB'i3aHI 3 MPOEKTOM, 1 BU MOXKETE
3rpyIyBaTH CBOi MPOEKTH B paMKax opraHizaiiii.

[Tocnyra moenHye IpOAYKTUBHICTh Ta MaciiTaboBaHicTh xMapu Google 3
PO3IIMPEHUMH MOXJIMBOCTAMU O€3MEeKHM Ta CIHUIbHOTO BHUKOpucTaHHS. Lle
[ndpactpykrypa sik nociyra (laaS), mopiBHSHO 3 MOCIYTrOI OHJIAH-CXOBHIIA
Amazon S3. Ha Bigminy Big Google Drive Ta 3rilHO 3 pI3HUMH TE€XHIYHHUMH
xapakrepuctukamu, Google Cloud Storage, siK BUAAETHCS, OUTBIIE IMAXOIUTD IS
H1IPUEMCTB.

Google Cloud Storage 30epirae 00’ekTu B MpPOEKTaX, sSKi OpPraHi3oBaHl y
CEerMEHTH. ¥YC1 3amuTH aBTOPU30BaHI 3 BUKOPHUCTAHHSIM TIOJITHUK YIPABIIHHS
imeHTUdiKaliero Ta J0CTYNoM ab0 CHUCKIB KOHTPOJIIO JOCTYITY, MOB’S3aHUX 3
OOJIKOBHM 3almMCcOM KOpHCTyBada abo ciaykOu. IMeHa cermMeHTiB Ta KIIHO4i
BUOMPAIOTHCA TAaKUM YMHOM, 1100 OO'€KTH MOIIM aapecyBaTucs 3a JIONOMOIOIO
URL-anpec HTTP.

[Tpuknan BimoOpaxeHHs ¢aiiniB y BeO6-3acTocyHky koHcom Google Cloud

Storage 300pakeHUit Ha pUCYHKY 3.5.

OBJECTS CONFIGURATION PERMISSIONS RETENTION LIFECYCLE

Buckets > (D O

UPLOAD FILES UPLOAD FOLDER CREATE FOLDER MANAGE HOLDS DOWNLOAD DELETE

Filter by name prefix only v = Filter Filter objects and folders m
D Name Size Type Created time 0 Storage class Last modified Public access 0 Encryption 0

D B 0020cb0f-9d13-4fb4-bf2a-4598b3e 13.6 MB video/mp4 May 7, 2021, 5.... Standard May 7, 202... Not public Google-managc ¥ $
D B 006afba2-3023-4afb-9445-393baat 210.2KB text/plain; charset=utf-8 Mar 7,2021, 4.... Standard Mar 7, 202... Not public Google-managc ¥ $
|:| B 009c620e-232-4157-ac3f-514cf93 216.6 KB image/png Mar 7,2021, 4: Standard Mar 7,202 Not public Google-managc ¥ $
D B 03eec151-f837-41f5-b126-612f276 216.6 KB image/png May 6, 2021, 2:... Standard May 6, 202... Not public Google-managc¥ $
D B 08841d81-f43d-45ff-bbdb-a587424 216.6 KB image/png May 6, 2021, 1.. Standard May 6, 202... Not public Google-managc ¥ $
O B 0d29143a-1a07-4109-aeab-c028d2 216.6 KB image/png May 4, 2021, 1 Standard May 4, 202 Not public Google-managc¥ $
|:| B 1051b668-55c2-420d-bc34-32¢526 216.6 KB image/png May 4, 2021, 1 Standard May 4, 202 Not public Google-managc¥ $
D B 1069ca44-1db6-4917-b9f0-f41796% 216.6 KB image/png May 6, 2021, 1.. Standard May 6, 202... Not public Google-managc ¥ $
D B 106aec62-d4ef-4e95-9b19-e38e37¢ 213.6 KB application/octet-stream Mar 7,2021, 1:... Standard Mar 7,202... Not public Google-managc ¥ $
a B 1219¢120-71ec-45¢c6-9e00-7cdbee: 14.3 KB image/webp May 7,2021,1 Standard May 7,202 Not public Google-manage ¥ $
D B 124d4e72-3344-4ec9-a50a-b4e06e 216.6 KB image/png May 6, 2021, 5.... Standard May 6, 202... Not public Google-managc ¥ $
D B 1509ca9b-5c34-4896-h86b-0fd2711 216.6 KB image/png May 6, 2021, 1.. Standard May 6, 202... Not public Google-managc ¥ $
O B 1c76a625-db25-47c4-b01a-68a0b8 216.6 KB image/png May 4, 2021, 1 Standard May 4, 202 Not public Google-managc ¥ $
|:| B 1d393d98-5d4d-460c-af6b-c25953 216.6 KB image/png May 6,2021, 1 Standard May 6, 202 Not public Google-managc¥ $
D B 205ed277-a527-40a4-a8f9-4f952a¢ 213.6 KB image/png Mar 7,2021, 1.... Standard Mar 7, 202... Not public Google-managc ¥ $

Pucynok 3.5.
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Sk 6aummo, y AKOCT1 iMeH 30epeKyBaHuX (pailliB BUKOPHUCTOBYOTHCS
YHIKaJIbHI 11€HTU(}IKATOPH ISl TOTO, 00U 111 (haiiiau Oy TOCTYMHHI s
neperisany 3a Jornomoror koncon ado 30BHIIHLOr0 API Google Cloud Storage.
3a3HaunuMo, 1110 AJI FeHepallii YHIKaIbHUX 11€HTU(IKATOPIB BUKOPUCTOBYETHCS
yruiita UUID (yHiBepcanpHU# yHIKATBHUHN 11€HTH(IKATOP, aHTTIHCHKOIO

universally unique identifier).

st noctymy no daitniB y Google Cloud Storage (sik jyist 3anucy, Tak i st
3YUTYBaHH:) ICHY€ 1 MOXK€ BUKOpHUCTOBYBaTtuch API. Bukinukatuce BOHO MOXe 3a
JIOTIOMOTOFO SIK KOMaHHOTO PSAAKY TepMiHay, TaK 1 3a JIOMTOMOTOIO MaKETIB,
HaIMCaHUX JIJIs1 O€3J114l MOB MpOTrpaMyBaHHS.

s Toro, mo6u matu 3mory BukopuctoByBatd APl Google Cloud Storage
HE0OX1/THO aBTOPU3YBATH CUCTEMY, 3 KOi OyIyTh HAJICUJIATHUCS 3alIUTH 32
JOTIOMOTO10 KoMaHTHO1 yTulliTh geloud. OiHak, BAKOPUCTOBYIOUH MAKET JIJI MOBHU
nporpamyBaHHs (GO, aBTOpU3AIIII0 MOXKHA 3/I1IMCHUTH 32 IOMOMOIOI0 (ailiry Kiroya
aBTopu3aiii y popmari JSON.

Ha pucynky 3.6. 300paxeno miakiatodeHHs 10 Google Cloud Storage 3a
JIOTIOMOTOI0 TTAKETY AJI1 MOBH mporpamyBanHs Go.

if options.Storage {

ms.Storage, err = storage.NewClient(context.Background())
if err % nil {

ms.Logger.Fatalw("failed to connect to storage", "config", ms.Config, "err", err)

}

ms.Logger.Debugw("connected to storage")

}

Pucynok 3.6.

Posrnsinemo nexinbka npukianais poootu 3 API Google Cloud Storage. Ha

pUCYHKY 3.7. 6aunMo 3anucky ¢aiiny y Storage 1 mogasibIiie Moro 34MTyBaHHS.
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obj := bkt.Object("data")

// Write something to obj.

// W implements io.Writer.

w = obj.NewWriter(ctx)

// Write some text to obj. This will either create the object or overwrite whatever is there alre

if _, err := fmt.Fprintf(w, "This object contains text.\n"); err != nil {
// TODO: Handle error.

¥

// Close, just like writing a file.

if err := w.Close(); err != nil {
// TODO: Handle error.

¥

// Read it back.

r, err := obj.NewReader(ctx)

if err != nil {
// TODO: Handle error.

H

defer r.Close()

if _, err := io.Copy(os.Stdout, r); err != nil {
// TODO: Handle error.

H

// Prints "This object contains text."

Pucynok 3.7.

VY nporpami anst 00poOKu 1 onTuMizaiii 300pakeHs 1 Biieo podoTa 3 Bifeo
B110yBa€eThCs 3a gornomMororo yruititu FFmpeg, a po6ora 13 300pakeHHSIMH - 32
nonomororo Go-makety bimg.

YTunita bimg no3Bomsie 00poOsiTH 300pakeHHs pa3Horo (popmary,
KOHBEPTYBATH X, 3MIHIOBaTH pO3Mip, 3MIHIOBATH PO3IIUPEHHS, 00pi3aTu
300paXeHHs, BIII3€PKAIIIOBATH 1X, BUPI3aTU SIKYCh 00JaCTh 300paXeHHs, TOIIO.
Taxox BOHa J103BOJISIE KOHBEPTYBATH OyIb-sIKUN TUTT 300pa>keHHS y Oyb-sIKUN
THIITWHA.

VY nporpawmi, 110 po3pooaseThCs, 300paxeHHs Oy1yTh KOHBEPTYBATUCH Y
dbopmar WEBP. WEBP - 11e ¢popmar 300pakeHHs, 1110 BUKOPUCTOBYE SIK CTUCHEHHS
3 BTpaTaMu, TaK 1 CTUCHEHHs 0e3 BTparT, a TaKOXK MIATPUMYE aHIMALIIIO Ta
anbda-npo3opicts. Po3pobnenuii Google, BiH npu3HaYeHUH I CTBOPCHHS
(aiiniB, MEHIINX 3a OJIHAKOBOI SIKOCTI @00 BUILIOT SIKOCTI1 /1711 OTHAKOBUX PO3MIpIB,

HiX popmaru 300pakens JPEG, PNG ra GIF.
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Buxopucrtoyrouu hopmar WEBP, Mmu Maemo 3mMory orpumaru 300pakeHHs
BIJIMIHHOI IKOCTI, SIK1 OyyTh MEHII1 32 PO3MIPOM B1Jl 300paK€Hb IHIIUX (OpMaTIB.
Taxox BiH 103BoJIsiE 30epiratu Gaiau i3 mpo3opicTio (anbda-kaHa).

Ha pucynky 3.8. MoxHa m0OaYUTH NPUKIIAJ KOHBEPTYBaHHS 300paKEHHS y

WEBP 3a nomomororo yruiitu bimg.

newImage, err := bimg.NewImage(buffer).Convert(bimg.WEBP)
if err # nil {

return nil, fmt.Errorf("failed to convert image to webp: %s", err)

}

Pucynoxk 3.8.

Takox 151 onTuMi3aii 300pakeHb OpUT1HANIBbHI (Pailii OylyTh CTUCHEH] 10
JIEB'SHOCTO M'SITH BIJICOTKOBOT siKOCTi. [Ipukian peanizaliii Takoro CTUCHEHHS 32

JIOTIOMOTOI0 YTHIIITH bimg MOkHa 6aunuTH HAa pUCYHKY 3.9.

newImage, err = bimg.NewImage(newImage).Process(bimg.0Options{
Quality: 15,
StripMetadata: true,

b

if err %= nil {
return nil, fmt.Errorf("failed to set image quality: %s", err)

}

Pucynok 3.9.

Yrunita FFmpeg npusnaduena nist podotu 3 Bigeodaitnamu. Bona no3sosnse
KOHBEPTYBaTH Bijeodaitiv y pizHi popMaTH, ONTUMI3YBATH iX MIJISTXOM CTHCHEHHS

Ta 3MiHU OITPENTY ay/i0-A0pIKOK Y Bijieodaiinax.
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[Ipukinan BUKOpUCTAaHHS YTUIIITH KoMaHHOTO psiaky FFmpeg 3a

JOTIOMOT'0K0 MOBH IIporpamyBaHHs GO MOXKHA 1M00aYuTH Ha pUcyHKy 3.10.

logger.Info("creating command")
var cmd = exec.Command(
binary,

"-hide_banner",
"-nostats",
"-loglevel", "error",

"-i", options.File.Name(),

"-shortest",

"_c:v", "libx264",

"-pix_fmt", "yuv&20p",

"-vf", “scale='min(1280,iw)"':'min(720,ih)"'",
"_crf", "30",

"-preset", "fast",

"-movflags", "frag_keyframe+faststart",
"-level", "3",

II__FII’ "mpll'",

“pipe: n ,

Pucynok 3.10.
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BUCHOBKH

CyvacHi BeO 1 MOOUIBHI 3aCTOCYHKH 3a3BHYail CKJIAQIAOThCA 3 JBOX
YaCTHH: KJIIIEHTCbKA YAaCTUHA 1 cepBepHa. Y SIKOCTI KJIIEHTCHKOI YaCTUHU BUCTYMAE
BeO abo0 MOOUIbHMI JOJATOK, JOCTYH JO SIKOTO Ma€ KOpPUCTyBad. SKiio e
Be0-3aCTOCYHOK, y SIKOCTI KJIIEHTAa MAaeMO BeO-CalT, SIKUM MOXE CKOPUCTATUCH
kopuctyBad (mepedith Ha HeoOximHuii URL [10]). Sxmo ue MoOiUIbHUN
3aCTOCYHOK, y SIKOCTI KJII€HTa BUCTYIA€ JOAATOK, SIKM KOPUCTYyBady HEOOXI1THO
3a37aj1eriib BCTAHOBUTH Ha CBil IPUCTpii abo0 3 MarasuHy JoaarkiB (App Store Ha
10S [11] 1 Play Market [12] na Android). Po3noaineHHs J0riky yci€i cucTeMu Ha
KJIIEHTCHKY Ta CEPBEPHY YACTHUHU JIOMIOMArae:

® PO3IUIMTH JIOTIKY 3amuTiB y 0a3y JaHUX Ta y 1HII HEOOX1JHI CepBicH 1
JIOTIKy BimoOpakeHHS KOPUCTYBaIboro iHTepdeicy (3 aHmiiiickkoi user interface
a6o UI [13]);

® 3poOUTH JIOTHKY 1 BiJOOpa)KEHHSI HE3aJIeKHUMH OJHE BiJl OJTHOTO, IO
JI03BOJIIE 3MIHIOBAaTH, HAINPUKIAJ, TEXHOJIOTI] BimoOpaxkeHHs (KIIEHT), He
3MIHIOIOYH JIOTHKY (CEpBEP);

® IHKAfCyJdIOBaTH JIOTIKY - KOPUCTYBaY HE 3MOXKE B3aEMOJISATH 13
CEpPBEPHOI0 YACTHHOIO HAIpsIMy - JIMIIE 4Yepe3 KIIEHTCbKY YacTUHY, Y CHOCiO,
BU3HAYEHUN PO3POOHMKAMHU 1II€i KIIEHTCbKOI YacTUHU. Y KIIEHT-CEpBEpHIN
CUCTEMI KOPUCTyBad Ma€ JOCTYI JIHMIIE 10 KIIE€HTCHKOI YAaCTHHH, 3 SKOKO 1
B3a€MOJIIE 3a JOMOMOTOI0 KOPUCTYBAIILKOTO 1IHTEP(ENCY.

A BXe KIIEHTCbKAa YacTHUHA MOXKE ‘‘CIUIKYBaTHUCh” 13 CEPBEPHOIO 3a
normomoroto APl (3anrmiiicekoi Application Programming Interface) [14] -
iHTEepQeicy, BH3HAYEHOMY pO3pPOOHMKAMU CEPBEPHOI YACTUHU CHCTEMH.
BuxonyBatu 00poOKy 1 onmTumi3zaliifo 300pakeHb 1 BiJie0 MOXXHA BUKOHYBaTH Ha
CTOpOHI KJlieHTa (BeO ab0 MoOUIbHUI 107aTOK) a0 Ha cTOpoHi cepBepa. Criodarky
po3mIsiHEMO O0OpOOKY Ha CTOpPOHI KIli€HTa. Y MepuUly 4Yepry CiijJl 3a3HaAuuTH, 110
npu oOpoOlli Ha CTOPOHI KIIIEHTa peaniszallisi 00poOku 300paxkeHn 1 Bigeo Oyne
PI3HUTUCH B 3JIEKHOCTI BIJI TEXHOJOT1H, BUKOPUCTOBYBAHHMX [JIsi PO3POOKH

KJIIEHTCHKOT yacTHHH. Hanpukiaz, sIKIIO KII€EHTChKAa YaCTHHA CHCTEMU MPAIIoe Ha
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omepariiiHiii cuctemi 10S 1 HamucaHa Ha MOBI mporpamyBanHHa Swift [15],
peanizaiis Oyzne oHOI0, a siKio BoHa mnpartoe Ha OC Android 1 HanrcaHa Ha MOBI
Java [16], To iHmoro. Cutyarrist yCKIaTHIOETHCS THM, IO TEXHOJIOTII IJIs pO3pOOKHU
IiJ] pi3HI OMepalliiiHi CUCTeMHU HE 0OMEXYIOThCSI IBOMa MOBaMU MPOrpaMyBaHHS -
3apa3 icHye O6arato ppelMBOPKIB I pO3POOKH 11T 0OH/IB1 OTepaIliiiHi CHCTEMHU.

[TpakTruHO Oyab-sSKHl Web-10JJaTOK MpaIloe B YHIKAIBHOMY CEpPEeIOBHIIT
(YHKIIOHYBaHHS. YHIKaJbHICTh BU3HAYA€THCS MOEJHAHHSAM IIMPOKOro HaOOpy
napameTpiB (KoH]Iryparlisi oOsagHaHHs, MporpaMHe 3a0e3MeUeHHs], apXITEeKTypa
web-1o1aTku, KUIBKICTh 1 CKJIaJ LUIbOBOI ayauTopii, pekuM podotu Toio). Lle
NPU3BOAUTH JI0 PO3POOKM TPOrpaMHHUX 3acCO0IB TECTYBaHHS CaMe€ KOHKPETHOI
PO3MIHYTO1 CepeoBUINa, B sKil (hyHKIIIOHYE Web-10/1aToK.

byna po3pobnena cucrema oOpoOKM 1 onTUMI3alii 300pa)xeHb 1 BIIEO.
PeamizoBana 1 cucrema Oyna 3a JIOIOMOTOI0 MOBH IiporpamyBaHHS Go.
Onrtumizariisi 300pakeHb B110yBa€ThCS 3a JOTIOMOTOK0 YTHIIITH bimg, 1110 103BOJIsE
KOHBEPTYBAaTH 300paxkeHHs y pi3H1 (popMmaTH 1 cTUcKaTu 300paxkeHHs. OnTuMizalis
BiJIcO BiAOyBa€eThbCs 3a JIONMIOMOIOK YTHIITH KOoMaHaHoro psaaky FFmpeg, 1o
JI03BOJISIE KOHBEPTYBATH Bifeodailnu y pi3Hi (hOpMaTH a TAKOK CTUCKATH iX.

Po3pobnena cucrema Oynma posropuHyTta y xmapHiil miardopmi Google
Cloud Platform 3a momomorotro Google Kubernetes Engine - me moprarusHa,
posivproBaHa I1atdopma 3 BIIKPUTUM KOAOM JJIsl yOpPaBIiHHA POOOUYMMU

HaBaHTAKCHHAMM Ta I10CIIyraMu B KOHTeﬁHean.
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JIOJIATOK B

microservices/compression/main.go

package main

import (
"context"
"io"
"io/ioutil™
"strings"

"github.com/gabriel-vasile/mimetype"”
"github.com/softcery/rd-workers/pkg/microservice"

// CompressionMicroservice 1s responsible for

// compressing photos and videos uploaded to ryddm by

users.

type CompressionMicroservice struct {
microservice.Microservice

// Setup connects to rabbitmg queue and consumes file 1ids
from 1it.
func (ms *CompressionMicroservice) Setup() {
ms.Initialize(&microservice.InitializeOptions{
Storage: true,
RabbitMQ: true,

})
logger := ms.Logger.Named("Setup")

// declare rabbitmq for accepting image 1ids
logger.Debugw("declaring queue")
queue, err := ms.RabbitMQChannel.QueueDeclare(
"files", // name
true, // durable
false, // delete when unused
false, // exclusive



false, // no-wait

nil, // arguments
)
if err = nil {
logger.Fatalw("failed to declare queue", "err",
err)
}

// consume messages from queue
logger.Debugw("cunsuming messages")

messages, err := ms.RabbitMQChannel.Consume(
queue.Name, // queue
B // consumer
true, // auto-ack
false, // exclusive
false, // no-Llocal
false, // no-wait
nil, // args
)
if err != nil {

logger.Fatalw("failed to start consuming
messages", "err", err)

}

// process each message

// 1. download file from gcs to disk

// 2. get mime type and size

// 3. compress photo or video

// 4. upload back to gcs

for message := range messages {
logger = logger.Named("Message")
logger.Infow("received message")

// get file id
fileID := string(message.Body)
logger = logger.With("fileID", fileID)



73

// create file in temp directory

file, err := ioutil.TempFile("", "*")
if err != nil {
logger.Fatalw("failed to create temp file",
"err", err)
}

logger = logger.With("fileName", file.Name())
defer file.Close()

// get file from gcs
obj :=
ms.Storage.Bucket(ms.Config.StorageBucket).Object(filelID)

// get file reader from gcs
fileReader, err :=
obj.NewReader (context.Background())
if err != nil {
logger.Fatalw("failed to get file reader",
"err", err)

}
defer fileReader.Close()

// download file from gcs to Local storage
logger.Infow("downloading file")
_, err = io.Copy(file, fileReader)
if err = nil {
logger.Fatalw("failed to download file",

"err", err)

}

// get file mime type
mime, err := mimetype.DetectFile(file.Name())

if err != nil {
logger.Fatalw("failed to detect file mime

type", "err", err)

}

logger = logger.With("mime", mime,

ext",
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mime.Extension())

// get file size

stat, err := file.Stat()

if err = nil {

logger.Fatalw("failed to stat file", "err",

err)

}

fileSize := stat.Size()

logger = logger.With("fileSize", fileSize)

// compressed file
var output *CompressOutput

// compress image if lLarger than 128 kb
if strings.Contains(mime.String(), "image") {
// don't compress if less than 128 KB
if stat.Size() < 128<<10*1 {
logger.Infow("file to small, skipping")
continue

// compress 1image

logger.Infow("compressing image")

output, err =
ms.CompressImage(&CompressOptions{File: file})

if err = nil {

logger.Fatalw("failed to compress

image", "err", err)

}

} else if strings.Contains(mime.String(), "video")

// compress video
logger.Infow("compressing video")
output, err =

ms .CompressVideo(&CompressOptions{File: file})
if err = nil {
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logger.Fatalw("failed to compress
video", "err", err)
}
} else {
logger.Infow("unknown file type, skipping")
continue

// upload compressed file
logger.Infow("uploading image")

writer := obj.NewWriter(context.Background())
_, err = io.Copy(writer, output.Data)
if err != nil {

logger.Fatalw("failed to write file to cloud
storage", "err", err)

}

// finish writing
err = writer.Close()
if err != nil {
logger.Fatalw("failed to write file to cloud
storage", "err", err)

}
// yay
logger.Infow("successfully processed message")
}
}
func main() {
ms := CompressionMicroservice{}
ms.Setup()

microservices/compression/compression.go
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package main

import (
"bytes"”
"fmt"
"o
"os/exec"

"runtime"

"gopkg.in/h2non/bimg.v1"

// CompressImageOptions 1s used to parameterize
CompressImage.
type CompressOptions struct {

File *os.File

// CompressImageOptions represents output of CompressImage
and CompressVideo functions.
type CompressOutput struct {

Data *bytes.Buffer

Type string

// CompressImage 1s used to compress image files.
func (ms *CompressionMicroservice) CompressImage(options
*CompressOptions) (*CompressOutput, error) {
buffer, err := bimg.Read(options.File.Name())
if err = nil {
return nil, fmt.Errorf("failed to read file: %s",
err)

}

// create new image in Webp format
newImage, err :=
bimg.NewImage(buffer).Convert(bimg.WEBP)



if err = nil {
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return nil, fmt.Errorf("failed to convert image to

webp: %s", err)

¥

// decrease quality
newImage, err =
bimg.NewImage(newImage).Process(bimg.Options{
Quality: 15,
StripMetadata: true,
})
if err = nil {
return nil, fmt.Errorf("failed to set image
quality: %s", err)
}

return &CompressOutput{
Data: bytes.NewBuffer(newImage),
Type: "image/webp",

}, nil

// CompressVideo 1s used to compress video files.
func (ms *CompressionMicroservice) CompressVideo(options
*CompressOptions) (*CompressOutput, error) {

logger := ms.Logger.Named("CompressVideo")

// determine binary path
var binary string
if runtime.GOOS == "linux" {
binary = "./deps/ffmpeg"
} else if runtime.GOOS == "darwin" {
binary = "./deps/ffmpeg-darwin"
} else {

return nil, fmt.Errorf("unsupported runtime: %s"

runtime.GOOS)
}

J
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// create command
logger.Info("creating command")
var cmd = exec.Command(
binary,
// disable verbose messages
"-hide_banner",
"-nostats"”,
"-loglevel"”, "error",
// input jpg from file
"-y".’
// "-loop"”, "1",
// "-rt, "1°,
// input video from stdin
"-i", options.File.Name(),
// output video
"-shortest”,
// options
"-c:v", "libx264", // video codec
"-pix_fmt", "yuv420p", // most supported pixel
format
"-vf", “scale='min(1280,iw)':'min(720,ih)'", //
reduce resolution to 7206p
"-crf", "30", // qualioty, bigger = worse
"-preset", "fast", // encoding preset
"-movflags", "frag keyframe+faststart", // args,
google them
"-level", "3", //
http://blog.mediacoderhq.com/h264-profiles-and-Llevels/
// output mp4 to stdout
"-f", "mp4",
“pipe:",

// alternative: webm

// // options
// "-c:v", "libvpx-vp9", // video codec
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// "-c:a", "libopus", // audio codec

// "-crf", "30", // quality, bigger = Lower
// "-preset"”, "ultrafast"”,

// "-movflags", "+faststart", // starts faster
// // output mp4 to stdout

/7 "-f", "webm”,

// get standard outputs
var stdout bytes.Buffer
cmd.Stdout = &stdout
var stderr bytes.Buffer
cmd.Stderr = &stderr

// run command
logger.Info("running command")
err := cmd.Run()
if err != nil {
return nil, fmt.Errorf("failed to run command: %s,
%s", err, stderr.String())

}

// check stderr
if stderr.Len() > 0 {
return nil, fmt.Errorf("received stderr: %s",
stderr.String())

}

return &CompressOutput{
Data: &stdout,
Type: "video/mp4",
}, nil

pkg/microservice/main.go

package microservice
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import (
"context"

"cloud.google.com/go/storage"
"github.com/streadway/amgp"
"go.uber.org/zap"

"github.com/softcery/rd-workers/pkg/config"
"github.com/softcery/rd-workers/pkg/logger"

// Microservice provides base struct for all microservices.
// Microservice provides access to shared resources.
type Microservice struct {

Config *config.Config

Logger *zap.SugaredLogger

// optional
Storage *storage.Client

RabbitMQChannel *amqgp.Channel

// InitializeOptions 1s used to parametrize Initialize
// and allows to specify services that need to be enabled.
type InitializeOptions struct {

Storage bool

RabbitMQ bool

// Initialize 1s used to read config files
// and establish connections to databases.
func (ms *Microservice) Initialize(options
*InitializeOptions) {

var err error

// read config
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ms.Config = config.New()

// create Logger

ms.Logger = logger.
New(ms.Config.LoglLevel, ms.Config.Production).
Named("Microservice")

// configure storage
if options.Storage {
ms.Storage, err =
storage.NewClient(context.Background())
if err = nil {
ms.Logger.Fatalw("failed to connect to
storage", "config", ms.Config, "err", err)

¥

ms.Logger.Debugw("connected to storage")

// create RabbitMQ connection and open channel
if options.RabbitMQ {
ms.Logger.Infow("connecting to RabbitMQ",
"config", ms.Config)
ms .RabbitMQChannel, err = ms.NewRabbitMQ()
if err = nil {
ms.Logger.Fatalw("failed to connect to
RabbitMQ", "config", ms.Config, "err", err)

}
ms.Logger.Debugw("connected to RabbitMQ channel™)

pkg/microservice/rabbitmq.go

package microservice

import (
mn _Fmt mn
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“github.com/streadway/amgp”

// NewRabbitMQ 1s used to create a new NewRabbitMQ
connection and open channel.
func (ms *Microservice) NewRabbitMQ() (*amgp.Channel,
error) {

// connect to RabbitMQ

conn, err :=
amgp.Dial(fmt.Sprintf("amqp://%s:%s@%s:%s/",
ms.Config.RabbitMQUser, ms.Config.RabbitMQPassword,
ms.Config.RabbitMQUrl, ms.Config.RabbitMQPort))

if err = nil {

ms.Logger.Fatalw("failed to connect to RabbitMQ",

"err", err)

}

// open channel

channel, err := conn.Channel()
if err = nil {

ms.Logger.Fatalw("failed to open RabbitMQ
channel”, "err", err)

}

return channel, nil
}
pkg/logger/main.go

package logger

import (
"go.uber.org/zap"
"go.uber.org/zap/zapcore”
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// New 1s used to create a new logger instance.
func New(loglLevel string, production bool)
*zap.SugaredLogger {

// create .og Llevel

var level zapcore.level

level.Set(loglLevel)

// Llogger config
config := zap.Config{

Development: Iproduction,

Encoding: "json",

Level: zap.NewAtomicLevelAt(level),
OutputPaths: [ ]string{"stderr"},

ErrorOutputPaths: []string{"stderr"},
EncoderConfig: zapcore.EncoderConfig{

EncodeDuration:
zapcore.SecondsDurationEncoder,

LevelKey: "level",

Encodelevel: zapcore.CapitallLevelEncoder,
// e.g. "Info"

CallerKey: "caller",

EncodeCaller: zapcore.ShortCallerEncoder,
// e.g. package/file:line

TimeKey: "timestamp",

EncodeTime: zapcore.IS08601TimeEncoder,
// e.g. 2020-05-05T03:24:36.903+0300

NameKey : "name",

EncodeName: zapcore.FullNameEncoder, //
e.g. GetSiteGeneralHandler

MessageKey: "message",

StacktraceKey: "",

LineEnding: "\n",

})
}

if !production {
config.Encoding = "console"
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mnmin

// config.EncoderConfig.LevelKey =
// config.EncoderConfig.CallerKey =
config.EncoderConfig.TimeKey e
config.EncoderConfig.NameKey
config.EncoderConfig.EncodelLevel =
zapcore.CapitalColorLevelEncoder

}

min

// build logger from config
logger, _ := config.Build()

// configure and create lLogger
return logger.Sugar()

pkg/config/main.go

package config

import (
n _Fmt n
"strings"

"github.com/iamolegga/enviper"”
"github.com/spfl3/viper"

// Config represents shared configuration options for all
rd-workers microservices and packages.
type Config struct {

Production bool “mapstructure:"production""

// Llogger
LoglLevel string "mapstructure:"log level"
LogResponse bool "mapstructure:"log response""

// Google Storage



85

m>

StorageBucket string "mapstructure:"storage bucket

// RabbitMQ

RabbitMQUser string "mapstructure:"rabbitmq_user"’

RabbitMQPassword string
"mapstructure:"rabbitmg_password""

RabbitMQuUrl string “mapstructure:"rabbitmq url""

RabbitMQPort string “mapstructure:"rabbitmq_port""

// Apple Push Notification service

APNSToken string
"mapstructure:"apns_token""

APNSKeyID string
"mapstructure:"apns_key id""

APNSTeamID string
"mapstructure:"apns _team_id""

APNSBundleIdentifier string
"mapstructure:"apns _bundle identifier""

¥

// New 1s used to create and configure config.
// Default config name is .workers cfg.
// Default config locations are current dir, repo root and
/vault/secrets.
func New() *Config {
viper := enviper.New(viper.New())

// initialize config
viper.SetConfigName(".workers cfg")
viper.AddConfigPath("../..") // root of the git repo
viper.AddConfigPath(".")
viper.AddConfigPath("/vault/secrets/")
viper.SetEnvPrefix("RD") // env vars have higher
precedence than config file
viper.SetEnvKeyReplacer(strings.NewReplacer(".", " "))
viper.AutomaticEnv()
if err := viper.ReadInConfig(); err == nil {
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viper.WatchConfig()
}
// We tolerate missed config file cuz params may come
from env
// config defaults
viper.SetDefault("log level", "info")

viper.SetDefault("rabbitmq_user", "guest")
viper.SetDefault("rabbitmq password", "guest")
viper.SetDefault("rabbitmg _url"”, "localhost")
viper.SetDefault("rabbitmqg_port", "5672")
viper.SetDefault("storage bucket",
"user-content-staging-ryddm-co")

// read config
var config Config
err := viper.Unmarshal(&config)
if err = nil {
panic(fmt.Sprintf("failed to read config: %s",
err.Error()))

¥

return &config
¥
chart/Chart.yaml

apiVersion: v2
name: service
description: A Helm chart for Kubernetes

# A chart can be either an 'application' or a 'library'’
chart.

#

# Application charts are a collection of templates that can
be packaged into versioned archives

# to be deployed.



87

#

# Library charts provide useful utilities or functions for
the chart developer. They're included as

# a dependency of application charts to inject those
utilities and functions into the rendering

# pipeline. Library charts do not define any templates and
therefore cannot be deployed.

type: application

# This 1s the chart version. This version number should be
incremented each time you make changes

# to the chart and its templates, 1including the app
version.

# Versions are expected to follow Semantic Versioning
(https://semver.org/)

version: 0.1.2

# This 1s the version number of the application being
deployed. This version number should be

# incremented each time you makRe changes to the
application. Versions are not expected to

# follow Semantic Versioning. They should reflect the
version the application 1is using.

appVersion: 1.16.90

chart/templates/ambassador.yaml

apiVersion: getambassador.io/vl
kind: Mapping
metadata:
name: {{ .Release.Name }}
spec:
host: {{ .Values.host }}
prefix: {{ .Values.prefix }}
rewrite: {{ .Values.prefix }}
service: {{ .Release.Name }}.{{ .Release.Namespace }}.svc



add_response_headers:
Vary: Origin, Access-Control-Request-Headers,
Access-Control-Request-Method
cors:
origins: "*"
methods: GET, POST, PUT, PATCH, DELETE, OPTIONS
headers:
- Content-Type
- Authorization
exposed_headers: "*"

chart/templates/deployment.yaml

apiVersion: apps/vl
kind: Deployment
metadata:
name: {{ .Release.Name }}
labels:
app: {{ .Release.Name }}
service: {{ .Values.host }}
annotations:
config.linkerd.io/skip-inbound-ports: 80, 443, 8080
spec:
replicas: {{ .Values.replicas }}
strategy:
rollingUpdate:
maxSurge: 0
maxUnavailable: 1
type: RollingUpdate
selector:
matchLabels:
app: {{ .Release.Name }}
template:
metadata:
labels:
app: {{ .Release.Name }}
service: {{ .Values.host }}
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spec:
affinity:
podAntiAffinity:
requiredDuringSchedulingIgnoredDuringExecution:
- topologyKey: kubernetes.io/hostname
labelSelector:
matchLabels:
app: {{ .Release.Name }}
containers:

- name: {{ .Release.Name }}
image: "{{ .Values.image.repository }}:{{
.Values.image.tag }}"
imagePullPolicy: {{ .Values.image.pullPolicy }}
ports:
- name: http
containerPort: 8080
protocol: TCP

resources:
{{- toYaml .values.resources | nindent 12 }}
env:

{{- toYyaml .values.env | nindent 12 }}

chart/templates/service.yaml

apiVersion: vl
kind: Service
metadata:
name: {{ .Release.Name }}
labels:
app: {{ .Release.Name }}
service: {{ .Values.host }}
spec:
type: ClusterIP
ports:
- port: 80
targetPort: http
protocol: TCP
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name: http
selector:
app: {{ .Release.Name }}

Dockerfile

FROM golang:1.16-alpine AS build

# install vips

# Version latest is 8.7.x but go-bimg crashes because of
that

# Issue: https://github.com/h2non/bimg/issues/244

# So using 8.6.5 for now

ARG VIPS VERSION="8.6.5"

RUN wget
https://github.com/libvips/libvips/releases/download/v${VIP
S_VERSION}/vips-${VIPS_VERSION}.tar.gz

RUN apk update && apk add automake build-base pkgconfig
glib-dev gobject-introspection libxml2-dev expat-dev
jpeg-dev libwebp-dev libpng-dev

# Exit O added because warnings tend to exit the build at a
non-zero status

RUN tar -xf vips-${VIPS_VERSION}.tar.gz && cd

vips-${VIPS VERSION} && ./configure && make && make install
&& ldconfig; exit ©

RUN apk del automake build-base

RUN apk add --update go gcc g++

# name of the endpoint to build
ARG APP_NAME

# copy pRg mods
WORKDIR /srv/app/rd-workers/pkg
COPY pkg/go.mod .
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COPY pkg/go.sum .

# copy endpoint mods

WORKDIR /srv/app/rd-workers/workers/${APP_NAME }
COPY workers/${APP_NAME}/go.mod .

COPY workers/${APP_NAME}/go.sum .

# download mods
RUN go mod download

# copy pRg code
WORKDIR /srv/app/rd-workers/pkg
ADD pkg .

# copy endpoint code
WORKDIR /srv/app/rd-workers/workers/${APP_NAME }
ADD workers/${APP_NAME} .

# build code

# -ldflags -w -s disables binary debugging and profiling
# https://stackoverflow.com/a/22276273/760726

RUN go build -o /srv/app/app -ldflags '-w -s' ./...

# copy deps
RUN cp -r deps /srv || mkdir /srv/deps

# run built binary

FROM golang:1.16-alpine
ENV GIN _MODE release
EXPOSE 80860

WORKDIR /srv
RUN mkdir -p /srv

# install Libvips
RUN apk update && apk add automake build-base pkgconfig
glib-dev gobject-introspection libxml2-dev expat-dev



jpeg-dev libwebp-dev libpng-dev

# copy built binary

COPY --from=build /usr/local/lib /usr/local/lib
COPY --from=build /etc/ssl/certs /etc/ssl/certs
COPY --from=build /srv/deps /srv/deps

COPY --from=build /srv/app/app /srv/app

CMD ["/srv/app"]

gke.tf

resource "google container_cluster
name = "primary-${var.postfix}"
location = var.zone

primary" {

# We can't create a cluster with no node pool defined,
but we want to only use

# separately managed node pools. So we create the
smallest possible default

# node pool and immediately delete 1it.

remove_default node pool = true

initial _node_count 1

# set Rubernetes version
min_master version = "1.18.16-gke.302"
release_channel {

channel = "REGULAR"

master_auth {

username = ""
password =

client_certificate_config {

92
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issue_client_certificate = false

}
}

# make the cluster vpc-native
network = "default™
subnetwork = "default"
ip_allocation_policy {
cluster_ipv4 cidr_block
services_ipv4 cidr_block

}

I|/16Il
II/22II

}

resource "google container_node_pool" "primary" {

name = var.postfix

cluster = google container_cluster.primary.name
node_count = var.gke_node_count

location = var.zone

node_config {

preemptible = true
machine_type = var.gke node_type
disk_size gb = 20

image type = "COS_CONTAINERD"
metadata = {

disable-legacy-endpoints = "true"
}

oauth_scopes = |
"https://www.googleapis.com/auth/cloud-platform",
"https://www.googleapis.com/auth/logging.write",
"https://www.googleapis.com/auth/monitoring",

"https://www.googleapis.com/auth/devstorage.full control”,
# full acceess to cloud storage

]
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# get cluster data

data "google container_cluster"” "primary" {
name = "primary-${var.postfix}"
location = var.zone

# output cluster data to parent module
output "gke cluster" {
value = google container_cluster.primary

}
rabbitmq.hcl
# rabbitmq
resource "helm_release" "rabbitmq" {
name = "rabbitmqg"
namespace = kubernetes namespace.module.metadata[@].name
repository = "https://charts.bitnami.com/bitnami”
chart = "rabbitmqg"
version = "8.12.2"
set {
name = "auth.password"
value = "PweABgWs fMJuA@f!EANjs-G"
}
depends_on = [kubernetes_namespace.module]
}

# ambassador config
resource "kubectl manifest
yaml body = <<YAML

rabbitmg-mapping-admin" {
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apiVersion: getambassador.io/vl
kind: Mapping
metadata:
name: rabbitmg-admin-${var.postfix}
namespace:
${kubernetes namespace.module.metadata[@].name}
spec:
host: rabbitmq.${var.domain}
prefix: /
service:
rabbitmg.${kubernetes _namespace.module.metadata[@].name}:15
672
timeout ms: 20000
cors:
origins: "*"
methods: "*"
headers: "*"
exposed headers: "*"
allow upgrade:
- websocket
YAML

depends _on = [kubernetes namespace.module]

}
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JIOJIATOK B

BIIT'YK

Ha KOMILJIEKCHY KBaJli(pikaiiiHy poboTy OakaiaBpa Ha TEMY:

«CTBOpEHHSI XMAPHOI PO3MOALIEHOI BUCOKONIPOXYKTUBHOI CHCTEMH 00POOKH
300paxkeHb i Bieo»
ctynenrta rpymnu 126-17-1 €ppemona BsiuecnaBa OnekcanapoBuya.

Mertoro naHoi kBamidikaniiHoi poOOTH € CTBOPEHHSI XMapHOI PO3MOIIICHOT
BHCOKOTIPOJTYKTUBHOI CUCTEMHU 00pOOKHU 300pakeHb 1 BIJEO.

Jlana Tema akTyajgbHa TOMY, 1[0 B YMOBaX pPUHKOBOT €KOHOMIKH


https://docs.google.com/document/d/1xU2GwZY_2ujfnJqs0QkjYjTOOvLu0fnsv5Ihdw7FreY/edit#heading=h.c3fz87snyxap
https://docs.google.com/document/d/1xU2GwZY_2ujfnJqs0QkjYjTOOvLu0fnsv5Ihdw7FreY/edit#heading=h.c3fz87snyxap
https://docs.google.com/document/d/1xU2GwZY_2ujfnJqs0QkjYjTOOvLu0fnsv5Ihdw7FreY/edit#heading=h.c3fz87snyxap
https://docs.google.com/document/d/1xU2GwZY_2ujfnJqs0QkjYjTOOvLu0fnsv5Ihdw7FreY/edit#heading=h.c3fz87snyxap
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JTOJATOK T
PELIEH3IS

Ha KOMIUIEKCHY KBatidikaniiiny podoTy OakamaBpa Ha TEMY:

«CTBOpeHHSI XMapPHOI PO3MOAiJIeHOI BUCOKONPOAYKTUBHOI CHCTEeMH 00pOOKH
300paxkeHb i Bieo»
ctyaenTa rpynu 126-17-1 €dpemona Bsiuecnapa OnexkcanipoBuya.

3pocTaHHs 00CsTIB MeJiia Ta COLIalIbHUX MEPEXK CTaBUTh mepes] 013HeCOoM
HOBI 3aBraHHs. Peanizariisi cyqacHux BeO 1 MOOUTHHUX 3aCTOCYHKIB HEMUHYYE
BUMarae noOyi0BU 1 pO3pOOKH CUCTEM JUIsl ONTUMI3aLii Meia ¢aiiaiB (300pakeHb
Ta BiZIe0) 3 METOIO iX MOAAJBIIOr0 MOKa3y KOpUcTyBauaM. Taka cucTemMa moBUHHA
3a0e3mneuyBaTH IIBHUJIKE 3aBaHTAXEHHS 300pakeHb 1 BieodailiniB, 3a0e3neuyoun
TUM CaMUM TapHHUN KOPUCTYBAIbKUH JOCBI KOPUCTYBa4aM Oylb-sIKUX COIIAIbHUX
MEpex, Be0-3aCTOCYHKIB, MOOUIbHUX 3aCTOCYHKIB. TakoX Taka cucTeMa Mae

3a0e3mneuyBaTi 3HUKEHHSI HABAaHTAXXEHHS Ha 1HOPACTPYKTYPY OMHCAHUX MEPEXK.

B penenzoBaniii kBamidikamiiiHii poOOTI CTBOPEHO XMapHY pPO3MOAUICHY
BHCOKOHABAHTAXXEHY BUCKOJIOCTYITHY CHCTEMY OOpPOOKH 1 ONTHUMI3allii 300pa’keHb 1
BiJI€O.

BukopuctoByBaHi TeXHOJIOTIT PO3POOKH JaHUX MPOTPAMHUX 3ac001B OOJIKY
Ta KOHTPOJIIO PI3HOMAHITHUX TIPOILIECIB € EBPUCTUYHOI KOMIIOHEHTOIO 1
Oe3mocepelHbO TOB'sI3aHEe 3 00'€KTOM iSTTLHOCTI (paxiBIl crerianbHoCTI 126
«Indopmarniiini cucremMu Ta TexHoJdoOri» Tamy3l 3HaHb 12 «lHopmaiiini
TEXHOJIOT11».

Crynent B.O. €EdppemoB nocuts n1o6pe po3idpascs B crieru@iii 3aCTOCYBaHHS
3ac001B CUCTEMHU PO3POOKM 3aCTOCYHKIB Ha MOBI mporpamyBaHHs Go Ta cuctemi
Google Cloud Platform nns moGymoBu BiAMOBIIHOI 1HPOPMAIIIITHOT CUCTEMH.

Jlo HenomikiB pOOOTH CIif] BiTHECTH:

— HEJIOCTaTHBO TIOBHO BUKOHAHO OIVISI PIIIEHb peajizaiii yepru Ha OCHOBI
iHTepdeiicy AMQP.


https://docs.google.com/document/d/1xU2GwZY_2ujfnJqs0QkjYjTOOvLu0fnsv5Ihdw7FreY/edit#heading=h.c3fz87snyxap
https://docs.google.com/document/d/1xU2GwZY_2ujfnJqs0QkjYjTOOvLu0fnsv5Ihdw7FreY/edit#heading=h.c3fz87snyxap
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Opnak po3po0bieHa cucTeMa - MOBHOLIIHHUN MPOAYKT JJIs onTruMi3alii ¢poTo 1
B1JI€O, TOK MOTO MOXKHA BBa)KAaTH 3aKIHYEHUM €TarioM BUKOHAHOI KBaidiKaIiiHoi
poboTH.

Ha mijcraBi BUIIEBHUKIIAICHOTO, MOXHA 3pOOHUTH BUCHOBOK, ITI0 MPEACTABIICHI
Marepiaad  I[IJIKOM  BIJMOBIAIOTH  BUMOTaM, IO  TIPEA'SBISIOTBCS  JI0
KBaTiPiKaliiHUX POOIT MEPIIOTO PiBHS BUIIOI OCBITH, TOOTO CTYIICHIO OaKaiaBpa.

3 omsimy Ha BECh CHEKTP CTBOPEHUX KOMIIOHEHTIB, IO 3a0e3MevyloTh
dbopMyBaHHs JTaHOi KBanmi(iKaIiiHOT poOOTH, B IIJIOMY BOHA 3aCIYTOBY€E HA OIIHKY
«100pe», a T BUKOHaBelb, cTyAeHT €dpemoB B.O., nprcBOEHHS HOMY BIATOBITHOT
KBaJi(ikarii.

PeuensenT, noueHt kadeapu

II3KC, kana. TexH. HayK JI.M. Koporenko



