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PE®EPAT

HurmiomHa pobota Ha Temy «EkcnepuMeHTallbHE AOCTIIKEHHS METOIIB
OalaHCyBaHHS HABAaHTAXXEHHS BUCOKOHABAHTAXXEHUX KOMIT IOTEPHUX CHUCTEM»: 78
CTOPIHOK, 23 pUCYHKa, 5 TaOauIh, 37 IHKepe.

OO0'eKT MOCHIIKEHHS — TPOIECH, IO MPOTIKAIOTh Yy BHUCOKOHABAHTAXCHHX
cucremax Ty Google, Facebook, YouTube.

[Ipenmer AochimKeHHS — BUKOPHUCTAHHS METOJIB CTATUCTUYHOTO aHami3y, a
caMe METO/IB IJIaHYBaHHSI €KCIIEPUMEHTY JUIsl MOPIBHSJIBHOTO aHAIi3y aJIrOpPUTMIB
OanancyBaHHsa HaBaHTaxkeHHs Round Robin Ta Least Connection.

Mera — anHami3 e(pEeKTHUBHOCTI BHUCOKOHABAHTAXEHUX CHUCTEM Ha MPUKIAIl
BUKOPHCTAaHHS METO/IB OalaHCYBaHHs HABAaHTAKCHHS.

Mera poboTu mossirae B BUKOPUCTAHHI METOMAIB: CTATUCTUYHOIO aHajizy,
TJIaHYBaHHS KCTICPUMEHTY TSI aHATI3y €(DEKTUBHOCTI BACOKOHABAHTAKCHUX CHCTEM.

Ha erami ananmizy mpoOjieMu MpoaHasai30BaHI BUCOKOHABAHTAXKEHI CUCTEMH:
po3msiHyTI  BingMiHHI pucu  «high load» cucrem, mnpoaHanizoBaHo mpoOIEMH
BHCOKOHABAHTAXKEHUX CHUCTEM, PO3TJISTHYTI OCHOBHI KoHuernii «high load» cucrem,
PO3MIISIHYTI OCHOBHI T€XHOJIOT1UHI PIIIEHHS] TAKMX BUCOKOHABAHTAXKEHUX CHCTEM, SIK
Google, Facebook 1 YouTube.

AKTyanbpHICTh JJaHOI POOOTH TOJIATa€ B TOMY, IO 3pOCTA€E 3HAYUMICTb
1H(pOpMAaIITHUX TEXHOJIOTIM B Cy4YaCHOMY CBITi, BIJIIOBIJHO 3POCTa€ YUCEIbHICTh
B1JIBIJTyBayiB Be€0-70/1aTKIB 1 MUTAHHS 3a0€3ME€UEHHS BIJIMOBO CTIMKOCTI ITPU BUCOKUX
HaBaHTAXXEHHSX BCTAa€ Ha TepeAHid rurad. TakuM YMHOM, HAa CHOTOJHINIHIN JICHB
CTOITh 3aBAaHHS PO3POOKH ONTUMAIBHOTO MTPOTPAMHOTO KOy, OpraHizailii 0a3 JaHux,
YIOCKOHAJICHHS arapaTHUX PECypCiB ISl TABUILEHHS IBUIKO1i CHUCTEM.

BUCOKOHABAHTAXEHI CHMCTEMW, KOHLEIII HIGHLOAD,
[INTAT®OPMU GOOGLE, FACEBOOK, YOUTUBE



ABSTRACT

Course thesis on the topic “Study of software features of high-load systems™: 78
pages, 23 figures, 5 tables, 37 sources.

The object of the research is high-load systems such as Google, Facebook and
YouTube.

The study subject is technologies for developing high-load systems using
examples of Google, Facebook and YouTube.

The goal is to analyze the efficiency of high-load systems using examples of
Google, Facebook and YouTube.

The purpose of the work is based on the use of methods: statistical analysis,
experimental planning methods for analyzing the effectiveness of high-load systems.

At the problem analysis stage, high-load systems were analyzed: the distinctive
features of high-load systems were considered, the problems of high-load systems were
analyzed, the basic concepts of high-load systems were considered, the main
technological solutions of high-load systems such as Google, Facebook and YouTube
were considered.

The relevance of this work is that the importance of information technologies in
the modern world increases, the number of visitors of web applications is increasing
accordingly, and the issue of ensuring resiliency under high loads comes to the fore.
So, today there is still and issue with of developing an optimal software, organizing
databases, improving hardware resources to improve the speed of systems.

HIGH-LOAD SYSTEMS, HIGH-LOAD CONCEPTS, GOOGLE
PLATFORM, FACEBOOK, YOUTUBE
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HNEPEJIIK YMOBHUX TIO3HAYEHBb, CKOPOYEHbDb I TEPMIHIB

API — intepdeiic ctBopenHs gonatky [1];

IMDG — InMemory Data Grid — e po3nojijieHe cXOBHIIE 00'€KTIB, CX0XKE IO
inTepdelicy 31 3BUUYAiiHOIO O0araTo MOTOKOBOI XelI-Tadauiero [2];

GFS — Google File System — posnoainena ¢aitnosa cucrema [3];

HighLoad — BucokoHaBaHTa)XCHUX CHCTEMA;

HTML — Hyper Text Markup Language — MoBa rinepTekcTOBOI pO3MITKH;

Nginx — BeO-cepBep 1 MOMITOBUI MPOKCi-cepBep, 1o mpaitoe Ha UNiX-moaioHnx
orepariiitHux cucremax [4];

NoSQL — not only SQL — psia mixoiB, CIpsIMOBaHMX Ha peastizallito CXOBHIIL
0a3 manux [5];

bJ1 — 6a3a maHux,

IC — indopmariiitHa cuctema;

CYB/I — cuctema ynpasiiiHHs 6a3aMH TaHUX.



BCTYII

[Ilopoxky  KIIBKICTh IHTepHET-KOPUCTYBaUiB HEYXHWJIHHO 3pOCTaE.
BucokoHaBaHTa)keH1 pecypcH B MEpIy Yepry po3paxoBaHi Ha 6araTo KOPUCTyBadiB
JOAATKIB, OLIBIIICTh 3 SKUX PO3IMOAIICHI CHUCTEMH, SKI IMPaIlOIOTh Ha OUIBII HiX
onHoMy cepBepi. g koHdirypartis HeEoOX1aHA 11 BBIMKHEHHS OOpOOKH BEJTUKHX
00CATIB JaHWX, CTBOPEHUX ITiJl YaC MIKOBUX HABAaHTA)XCHbB, 4 TAKOXK HOTO PeTLTIKAIlii.
Jpyre HaWBaXJIMBIIIE 3aBJaHHs, ONMUCAaHE B KOH(Irypailii 3acTOCYHKY pPeECypcCiB,
NoJIArae B 3a0€3ME€UYEHHI CTIMKOCTI CUCTEMH .

B nanuii yac HeMae n100Ope HaAIaro)KEHOro BU3HAYEHHS J1y>KE€ 3aBaHTaXEHOI
cucTemMu, aje jeski (yHKIIi, sSKI OPUCYTHI B TaKUX CHUCTEMaX, MOXYTb OyTH
11€HTU(IKOBaHI 3 ICHYIOUO1 JiTepaTypH. SIK MpaBUiio, BACOKOHABAHTAXXEHI CUCTEMU
PEaKTHUBHI 11€ 03HAYaE, [0 BOHU HE MTPOCTO MOBUHHI pOOUTH PO3PAXYHKH, aJi€ 1, SKIIIO
B TaKiil cUCTeMI IIOCh BUXOJUTH 31 CTPOIO, KOPUCTYBaUl HE TOBUHHI I[LOTO BITUYBATH.
HapaHTakeHHs B TakuX cHUcTeMmax 3a3Buyail mounHaroThes 3 1000 RPS / QPS Bonu
MOBUHHI IIBUJIKO pearyBaTu Ha poxaHHs [7].

BucokonaBaHTaxkeHi pecypcu B TEplly uepry po3paxoBaHi Ha 0Oarato
KOPHUCTYBa4iB JOJATKIB, OUTBIIICTD 3 SIKUX PO3MOJIIEHI CUCTEMH, SIKI MPAIIOIOTh Ha
OUIBIII HIX OJIHOMY cepBepi. TakuM 4YHWHOM, OyXE 3aBAHTAKEHI CHUCTEMH €
O0e3yNMMHHUMHU CHUCTEMaMH JIOCTYIy, TOOTO THMH CTPYKTypaMmH, YWi JaHi 3aluTH
JO3BOJISIIOTH OTpUMYBaTH 1H(GOpMaIlilo 0e3 TPUBAJIOTO TEpepUBaHHS POOOTH TPH
NOCTIIHIN pOOOTi.

AKTyaJbHICTh 111€1 pOOOTH MOJSTa€E B TOMY, IO BaXJIUBICTH 1H(GOpMaIliitHOT
TEXHOJIOT1] B Cy4aCHOMY CBITI 3pOCTa€, KIIbKICTh BiJBIAyBauiB Be0O-10AaTKIB 3pOCTaE,
1 MUTaHHs 3a0€3MeYeHHs CTIMKOCTI MPU BUCOKUX HAaBAaHTAXEHb BUXOJUTh HA MEPIINN
iad. TakuM 9MHOM, CHOTOMHI 3aBJAaHHS TOJIATAE Y PO3POOII ONTUMAIBLHOTO KOIY,
oprafizamii 0a3 MaHMX, TMOJIMIICHHIO amapaTHUX PECYpCiB I MiABUIICHHS
HIBUIKOCTI pOOOTH CUCTEM.

Mera nurmmomMHOT poOOTH — aHal13 e(HEeKTUBHOCTI BACOKOHABAHTAKEHUX CUCTEM

Ha HpI/IKJIaI[i BHKOPHUCTAaHHA MCTO,Z[iB 6aJIaHCYBaHH}I HaBaHTa>XCHHA.
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Jl7is TOCATHEHHSI TOCTaBJICHOT METH HEOOX1THO BUPIIIUTY HACTYITHI 3aBIaHH:

1. IIpoanamizyBatu  0COONMBOCTI Ta  TpobieMd Tpu  po3poOrii
BHCOKOHABaHTAKEHUX cHUCTeM Ha mpukianax Google, Facebook u YouTube.

2. CrimaHyBaTd €KCIIEPUMEHTAIBHE JOCIIIKEHHS NI OIIHKK €()EeKTUBHOCTI
pOOOTH BUCOKOHABAHTAKEHUX CUCTEM.

3. IIpoBecTn ekcrepuMeHTalIbHE AOCTIHKEHHS 1 MPOaHal3yBaTH Pe3yibTaTH
eKCIIEPUMEHTY.

4. Po3poOuTH MpakTUIH1 peKOMEHAAINT /I BUPIIIICHHS 3a/1a4l BUOOPY METOIy
OalaHCyBaJlbHUKA HAaBAHTA)KCHHS.

OO0'eXT NOCHIIKEHHA — MPOLECH, IO MPOTIKAIOTh Y BUCOKOHABAHTAXKEHUX
cucremax tuiy Google, Facebook, YouTube.

[IpenMer nmocaipkKeHHsS — TEXHOJOTIi JJI ONTHUMI3allii BUCOKOHABAHTAKEHUX
CHCTEM.

Meroau 10CTiKEHHS — BUKOPUCTAHHS METO/IIB CTATUCTUYHOIO aHaIIi3y, a caMe
METO/IB IUIaHYBAaHHS €KCIIEPUMEHTY Ui TMOPIBHAJIBHOIO aHaji3y ajlropuTMiB
OanancyBaHHs HaBaHTaxeHHs Round Robin Ta Least Connection.

HaykoBa HoBHM3Ha nociijpkeHHs. JlicTanu mnogaiblivii PO3BUTOK METOAN
onTHUMi3allli HaBaHTAXKEHHS Ha CEpBEp 3a PaXyHOK BUKOPUCTAHHS OajaHCyBaJIbHUKA
HABAHTAXKCHHS.

[IpakTuHe 3HAYEHHS OTPUMAHUX pE3YJIbTATIB TMOJSTAaE y TOMY, IO
peKoMeHJaIli, OTpMMaHI B pe3yJbTaTl MPOBEACHOTO EKCIEPUMEHTAIHLHOTO
JOCIIIJIKEHHSI, MOXYTh OyTH BHUKOPHUCTaHl pO3pOOHHKAMH BUCOKOHABAHTAXKEHUX
CHCTEM JJI1 3MCHIIICHHS HaBaHTa)XCHHsI Ha BeO-cepBep, IO JO03BOJHUTH MiIBUIIUTH

JIOCTYITHICTh CEpPBEPY.



