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Usage of Internet and frequent accesses of large amount of multimedia data
increase the network traffic. Performance evaluation and high availability of server
are important factors for resolving this problem using cluster based systems. There
are several low-cost servers using the load sharing cluster system which are
connected to high speed network, and apply load balancing technique between
servers. It offers high computing power and high availability.

The overall increase in traffic on the World Wide Web is augmenting user-
perceived response times from popular Web sites, especially in conjunction with
special events.

A distributed website server can provide scalability and flexibility to manage
with growing client demands. To improve the response time of the web server, the
evident approach is to have multiple servers. Efficiency of a replicated web server
system will depend on the way of distributed incoming requests among these
replicas. A distributed Webserver architectures schedule client requests among the
multiple server nodes in a usertransparent way that affects the scalability and
availability.

The aim of this paper is the development of a load balancing techniques on
distributed Web-server systems.

PaccmoTpena 3amava pacmpelelieHHs Harpy3kd B KilacTepe CEepBEpOB.
[Ipemnoxena cucteMa TUHAMHUYCCKOW OaJaHCHPOBKHU, 4TO Oa3upyeTcs Ha padbote
aucreTdepa u oobecrneunBacT 0aTaHCHPOBKY BXOIHOM Harpy3Ku Ha BeO-CepBep.

1 . . . .. . . . .
Hayionanvnui mexuiunuii ynisepcumem Yipainu "KIIIT', (paxyivmem ingopmamuru ma o04uUcio8aibHOi mexHixu
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Beryn

Po3poOHUKHM 1HTEpHET-CEpPBICIB YAaCTO CTUKAKOTHCSA 13  IMPOOIEMOIO
HaJMIPHOTO HaBaHTAXKCHHS Ha cepBepu. s BUpiIeHHS 1€l TpoOIeMu iCHYeE
JeKinbpKa pimeHb. Haiibuipim o4eBUIHUM € 30UIBIICHHS MTOTYKHOCTEH cepBepa,
30UTBIIICHHST CMYTH TPOMYCKAHHS, BHUKOPUCTAHHS BHCOKONPOTYKTHUBHUX
nporpaMHuX 3aco0iB. AJsie Takuil MiIXiA, SK MPaBUIO, € JIOBOJI JOPOTHM
pilieHHsAM Ha (DOHI IHIIOTO, OUIBII €JIETaHTHOTO, a YacoM 1 €(EeKTHMBHOTO —
pPO3NOIITIEHHS HABAHTAKEHHS MK JeKUIbKkoMa cepBepamu. lIpu npomy Ha
KOKHOMY 13 cepBepiB 30epiraetbcs Komisl JaHuX. JlaHuil MeTron Mae Ha3By
OaJlaHCyBaHHS.

IcHye Gararo pi3HUX aJTOPUTMIB 1 METO/IIB OalaHCYBAaHHS HaBaHTAXKCHHS.
BuOuparoun KOHKpPETHMI aJTOPUTM, TOTPIOHO BUXOAWUTH, IMO-TiEpie, 13
cnenu@iKd KOHKPETHOTO MPOEKTY, a MOo-Apyre — 3 IUIeH, SIKUX IUIaHY€eThCS
JOCSITTH.

Hadinpoctimmii meton OanaHCyBaHHS HaBaHTaXCHHS Ha cepBepax —
Round Robin DNS [1]. Merox mpaiifoe 3a JOIOMOTOK0 yIIPaBIiHHS BiAIOBIISIMHU
DNS-cepBepa y BIAMOBIZHOCTI 13 JIEAKOIO CTAaTUCTUYHOIO Mojemo. B
HainpocTimomy Bunaaky Round Robin DNS mparitoe, BianoOBi1al0qu Ha 3allUTH
He oxHOolo [P-aapecoro, a CIUCKOM 13 JEKUIBKOX aJpec CEpBEpiB, 110 HAAAIOTh
inentnanuii cepsic. Weighted Round Robin — Baockonanena Bepcist aropurmy
Round Robin. KoxkHoMmy cepBepy NPHCBOIOETHCS BaroBHid KoedilieHT
BIJIMOBIHO J0 MOTO MPOAYKTUBHOCTI 1 MOTY>KHOCTI. [{e monomarae po3noaiinstu
HABAaHTAKEHHS OLIbII THYYKO: CEPBEPH 3 BEJIMKOIO Baror oOpoOISIOTH OlibIle
3aIlUTIB.

Least Connection, na BigMiny Big RR 1 WRR, sraganux Buiie, BpaxoBye
KUIBKICTh MAKIIOYE€Hb, MIATPUMYBAHUX CEpPBEpPaMU B MOTOYHUN MOMEHT 4acy.
KokeH HaACTymHuUII 3amuT TEPENaeThcs CepBEepPy 3 HAWMEHINOK KUIBKICTIO
AKTHBHHX ITiIKIIOYCHb [2].

IcHye BOOoCKOHAJIGHUI BapiaHT 1BOTO AJTOPUTMY, IPU3HAYCHUI B TIEPIITY
Yyepry IJisi BUKOPUCTaHHS B KJIacTepax, M0 CKJIAIAal0ThCs 3 CEPBEPIB 3 PI3HUMH
TEXHIYHUMH XapaKTEPUCTUKAMH 1 PI3HOIO MPOAYKTHBHICTIO. BiH Ha3zuBaeThCs
Weighted Least Connections i BpaxoBye IpH po3MOAiIi HaBAHTAKCHHS HE TIIbKU
KUTBKICTh aKTUBHUX M1IKIIIOUCHb, a 1 BATOBUM KOE(IIIIEHT CEPBEPIB.

Anroputm Destination Hash Scheduling OyB crBopenwmii mnst po6otu 3
KJIACTEPOM KEIIYIOYHMX IMPOKCi-CEpBEPIB, ajie BIH YaCTO BUKOPUCTOBYETHCS 1 B
IHIIMX BUMAJAKax. Y 1[bOMY ajropuTMi cepBep, L0 OoOpoOisie 3amuT,
BUOWPAETHCS 3 CTAaTUYHOI Tabmwii 3a [P-anpecoro onepxyBayva.

Anroput™m Source Hash Scheduling rpyaTyeTbest Ha THX ke TPUHIHIAX,
IO 1 MOTEpEeaHii, TIIBKU CcepBep, AKUM Oyne oOpoOIsiTH 3amuT, BUOUPAETHCA 3
tabnuui 3a [P-agpecoro BianpaBHUKA.
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Sticky Sessions — ajropuT™M poO3MOALTY BXIJHHX 3allUTIB, IPH SKOMY
3'€/IHAHHS TIEPEIAIOTHCS Ha OJIMH 1 TOW camuit cepBep rpymu. Cecii KopucTyBaya
MOXYTh OyTH 3aKpiIUICHI 3a KOHKPETHHUM CEPBEPOM 3a JOMOMOTOK METOIY
IP hash. 3a qomoMoror 1poro METoOIy 3alMTH POMOIISIOTBECS 10 CEpBepax Ha
ocHoBI [P-anpecu kiienTa.

ITocTanoBka 3agaui

VY gucm mien, 1uisl JOCSTHEHHSI SIKUX BUKOPHCTOBYETHCS OallaHCyBaHHS,

NOTPiOHO BUIUIUTH HACTYIIHI:

— e(eKTUBHICTh: BC1 CEPBEPH, sIKI OOPOOIISIIOTH 3alUTH, TOBUHHI OyTH 3alHATI
MaKCHUMAJIbHO;

— CKOpPOYEHHS 4acy BUKOHAHHS 3alUTy: MOTPIOHO 3a0€3MeUYuTH MiHIMAJIbHUM
yac MIXK MOYaTKOM 0OpoOKu 3amuTy (200 MOro MOCTaHOBKOIO B UEPry Ha
00poOKy) 1 HOT0 3aBEpIICHHS;

— CKOpPOYEHHS Yacy BIATYKY: MOTPIOHO MiHIMI3yBaTH 4ac BIJAINOBIJI Ha 3alHT
KOpHCTyBayva.

Takox, OaxaHo, 00 anropuT™M OajaHCYyBaHHS 3aJ0BOJIBHSB TaKi

BJIACTUBOCTI:

— pIBHOMIpHE 3aBaHTAKEHHS CUCTEMHUX PECYPCIB;

— mependavdyBaHICTh: B IKMX CUTYaIlisX 1 3a IKMX HABaHTAXKEHb aJrOpUTM Oyrie
¢(hEeKTHBHUM IS BUPIIICHHS ITOCTABJICHUX 3aBIaHb;

— MacluTa0OBaHICTh: aAJITOPUTM TMOBHHEH 30epiratu mpale3farHicTb MpH
301JIbIIICHH] HABAHTAXKCHHS.

IIponnoHoBaHa apxiTekTypa

B mpomeci  po3poOku  mporpamMHOTO  3a0€3MEUEHHS  TUIAHYETHCS
peanizyBaTu MoJenb, 10 Oyae 3abe3nedyBaTv e€()EKTUBHE PO3MOAICHHS
BXI1JIHOTO HaBaHTa)KEHHS 3a JOIIOMOT0I0 cucTemMu BeO-cepepa. HT TP-3amuT, 110
MPUXOIUTH BiJ KIIi€HTa, Oyle pO3MOAiUICHU MeTomoM aucnerdepyBanHs DNS,
BUKOPUCTOBYIOUM QJITOPUTM IUTaHYBaHHs, Onmu3pkuit mo Round Robin. Mwu
OyZeMO BUKOPHCTOBYBATH IMporpamMHe 3a0e3MeueHHs 3 BIIKPUTUM MPOTPaMHUM
konoM, Take, sik BIND g DNS, JMeter nnst renepartii 3anuTiB KJI1€HTIB, KOJ
i qucneraepa Ta Apache Tomcat Web Server mist moneroBanHs.

Ha ocCHOBI [eKIIbKOX apXITeKTypHHUX pIIIeHb PI3HUX Moaenel 1
BHUBYUBIIY 1X IUTIOCH 1 MiHYCH, OyJI0 pO3pO0OJIEHO MOAEIIb, SIKa MA€ 3a10BOJIbHSITH
HaIIll BUMOTH, sIK TIOKa3aHo Ha puc. 1.



29

Po3zoian 1. Indpopmaniiini cucrtemmnu
—TTTy
K;ta.crepﬁj
S~ -
“ Knacrep

Y

: \ Cepeep 1
[ tors | s | | o e
S e
e <o o Ja o A0E FH- Arcreriep] | b Copoopk
\ Mnntmp Hm H.'I\Dp Roxpa w
\\\ EnoBiuens|| Hagant. || HW
. KnieHT n N did & " i

| -
acneTyepm |- Kosmpon. | i

o)

'\. S e
Puc. 1. ApxiTekTypHe pillIeHHS alropuTMy OaJlaHCyBaHHS

Po3po0bnena apxiTekTypa CKIAJAEThCS 3 TAKMX KOMIIOHEHTIB:
— DNS-cepBep, nucneruep-cenexkrop,
— N nucnetuepiB (BianosinaroTs N Ki1acrepam, TOOTO MO OAHOMY JIJisi KOXKHOTO
KJ1acTepa),
— Konextop HaBaHTaXKEHHS 1 MOHITOP CIIOBIIIEHD JIJIs1 KOKHOTO JUCTIETYEPa,
— KonTponep HaBaHTa)keHHS 1 TYMJIBHUK 3aMUTIB JIJIs1 KOKHOTO CepBepa.
DNS-cepBep eauHwMiA, 110 CIIOYATKY CHUIKYETHCS 3 KIIIEHTOM, BIH OTPUMY€E
3anmuT 1 nieperBoproe HeoOximuui URL y IP-ampecy. Ockinbku KOXEH KJacTep
Ma€ OJHOTO JWCIETYepa, TO JUCIETYCP-CEICKTOp HAmpsMy MiTKITIOYCHUN [0
koxkHOTO. KOskeH aucneryep 6e3rmocepeIHbo MoB's13aHuil 3 yciMa BeO-cepBepaMu
y cBoeMy Kkiactepi. KokeH nucrerdep CKIAJa€Thesi 3 OIHOTO KOJEKTOpa
HAaBaHTAKEHHS, KHUI 30Mpae iHPopMaIlito mpo HaBaHTAKEHHSI KOXKHOTO CepBepa.
KoxeHn nucreruep TakoX CKIATAETHCS 3 OAHOTO MOHITOpa CIOBINIEHb, SKHUI
nepeBipsic HABAaHTAXKCHHSI Ha KOXKEH CepBEp 1 TUMYACOBO MPUITMHSE CEPBIC BEO-
cepBepa, SKIIO HABAaHTAXCHHS CTa€ 3aBUCOKUM. Toal SK KOXKEH CEepBEp
CKIIAJAEThCS 3 KOHTpOJiEpa HABAHTAXKEHHS 1 JIYWIbHUKA 3alWTIB, SIKI
PO3PaxoBYIOTH 1 TIEPENar0Th 1H(GOPMAIIIIO PO HABAHTAXEHHS Ha CepBepi.

Peauizanis Ta TecTyBaHHS

AJTOPUTM MPONOHOBAHOI CUCTEMHU € PO3KUHYTUM IO PI3HUX MOIYISIX, K1
BKJIIOUEHI B 3arajibHy apXITEKTypy, 10 CKIAJa€eThCcs 3 AMCIETYEpa, cepBepa 1
KJIIEHTIB. ApPXITEKTypa B3MO31 BU3HAUUTH HAWOLIbII ONTUMAIBHUN cepBep MJIs
KOHKPETHOTO KJIIEHTa Ha OCHOBI PI3HMX IapaMeTpiB, TaKUX SK Yac BIJATYKY,
3aBaHTaXKEHHS LeHTpajibHOoro mporecopa (III1), mpomyckHa 3maTHiCTH Ta
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mprHa cMyTu. Moyl 3a0e31euyroTh:

— CrBOpeHHS apXiTeKTypH 3a y4acTIO KJIIEHTa, cepBepa 1 AucneTyepa.

— Po3paxyHok dacy BiATYKY BCiX 3aJ1sTHUX CEPBEPIB.

— Po3paxyHok 3aBaHTa)KE€HHS IIpoIiecopa AJIsl BCIX 3aI1sTHUX CEPBEPIB.

— Po3paxyHOK IpOMyCKHOI 31aTHOCTI BCiX 3aJITHUX CEPBEPIB.

— BianpaBka BciX AOMYCTUMHUX PO3PAXYHKOBUX [AHUX JTUCHETYEpY, SKUN
BUCTYTAE B SIKOCTI CHCTEMH, 110 MIPUHMAE PIIIEHHS 1 BUPIIITYE KU CEPBEP
HaWKpaIe miaX0IuTh IS 3alHUTIiB KII€HTIB.

3aBaHTaXEHHS TPOIECOpa € OTHUM 3 THUX (DAKTOPIB MPOIYKTUBHOCTI,

KU BOJAHOYAC TpyOO HEMOOLIHEHHWU 1 TmepeoliHeHud. YacTo 31a€Thes, IO

Ol/IbIlIa YacTKa THUX, XTO YCBIJIOMJIIO€ 3HAUECHHSI 3aBaHTaXEHHS, TypOYy€eTbCs PO

uer (akrtop 3aHanro Oarato. Sk 1 B OUIBIIOCTI MpoOIEM 3 MPOIYKTUBHICTIO,

KJIOMIOTATUCS 13-32 HE3HAUHMUX BIIMIHHOCTEH B YMCIIax, SK MPaBUIIO, OE3TIy3/10;

HEMa€ BEJIMKOTO 3HAYCHHSI, SKIIO 3aBaHTAKEHHSA Ipollecopa CTaHOBUTH 5% abo

10%; ane skmo 1e 80% a6o 90%, To BIUIMB Ha 103a0LIITI CUCTEMH Oyjie

3HayHuM. [lle onHe KJIIOUOBE MUTAHHS MOJSITa€ B TOMY, IO IIBUAKI JUCKH

nepeaarTh OUIbIIe JaHUX, 1 OUIbINA KUIBKICTh JAHUX - MPH IHIIMX PIBHUX -
noTpebye OuIbIe Yacy Ha 0OpoOKy. lle aOGcomoTHO HENPHUITyCTUMO IpHU

MOPIBHSHHI BUKOPUCTAHHS MPOIECOpa 1 JUCKIB PI3HUX MOKOJIHb 0€3 MOMpaBKU

Ha 10 BaXIWBY JAeTalb. Y Il CUCTEMI MU BHUKOPHCTOBYBAlH IMPOILECOP SK

dbakTop Uil TPUUHATTA pIIMICHHS W00 3aBaHTaXEHOCTI cepBepa. Hinkue

HaBEJICH1 OCHOBH1 KPOKH:

— Jlucmeryep € BHpPIMIAIGHUM KOMIIOHEHTOM CHUCTEMH, IO OMHTYE KOXKEH 3
CEPBEPIB I ONTUMAITBHOTO iX BUKOPUCTAHHSI.

— KorkeH 3 cepBepiB po3paxoBye 3aBaHTAXKEHHS MpoIlecopa 1 BiAMPaBIsLEe HOTO
JUCTIETYEDY.

— Becsh npornec BuxkopuctoBye koHenilito RM| (BUKIMK BijianeHuX METOIB,
Remote Method Invocation).

— KirouoBa dopmyna, 1m0 onucye mporec:

Yac BiAryKy XapakTepusye NPOAYKTHBHICTH 1HAMBIAYaTbHOT TPaH3aKIi

abo 3amuty. Yac BIATYKY, K TPABWIO, PO3TISANAETHCA SK 4Yac, IO MUHYB 3

MOMEHTY, KOJIU KOPUCTYBad BBOJUTH KOMaHIy ab0 akTUBye (YHKIIIO 10 Yacy,

KOJIM 3aCTOCYHOK IOKa3ye 3aBeplleHHs omeparii. Yac BIATYKYy ISl THIIOBOIO

JTUHAMIYHOTO CEpBEpa 3aCTOCYHKIB BKJIIOYAE€ B ce€0E€ HACTYIIHY MOCHIJIOBHICTb

nii. Koxkna miss morpeOye meBHOi KumbkocTi yacy. OnmuH cepBep Oyne

0OCIyroByBaTH OJHOTO KJIIEHTA MPOTATOM IEBHOIO MEPIONy 4acy 1 TOMy MU

MOBUHHI OOYMCIIUTU NPOIMYCKHY 3AaTHICTh, TOOTO KIIBKICTh YCHIIIHUX 3aIlUTIB,

BiJIIIPaBIICHUX y TMIEBHUM MEPioA yacy.

O6paxyHOK MPOMYCKHOI 31aTHOCT1 BKJIFOUA€ HACTYITHI €TaIlH:
—  IIpusHadaerbest apOITpaKHUIA MEpioJl Yacy B 2 CEKYHIU IJIS PO3PaXyHKY
IPOMYCKHOI 3MaTHOCTI;
—  JlucmeTtuep 3amMcye MOYaTKOBUM Yac 1 MOYMHAE TOCHJIATH 3allUTH 10
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cepBepa, a pa3oM 3 TUM OOYUCITIOE KUIBKICTh YCIIIIHUX BIATIOBIIEH;
— B kiHmi 2 cekyHJ KUTBKICTh YCIIIIHUX BIiAMOBIAEH OOpaXxOBYETHCS, IO €
HAIIOIO MTPOITYCKHOIO 3/1aTHICTIO.

OyHKIis 1 popmyra, sika BUKOPUCTOBYETHCS I PO3PAXYHKY MPOMYCKHOT

37aTHOCTI:

— beperscs uuki Big 1 go 1000000;

— Buknukaerbces 10BUTbHA (DYHKITIS HA CepBEPI;

— 3anucyeThes KUIbKICTh YCHIITHO BCTAHOBIICHUX 3'€JHAHB;

— Po3ninseTses KUTbKICTh YCHIITHUX MiAKIIOUEHb, 00 OTPUMATH MPOIMYCKHY
37IaTHICTb.

Apache JMeter Moke OyTH BHUKOPUCTAaHHUH JUII  TECTYBaHHS
NPOAYKTHUBHOCTI SIK CTaTUYHUX, TAK 1 JUHAMIYHUX pecypciB ((ailnu, cepBieTy,
Perl ckpuntu, Java o6'ektu, 6asu i 3anuTH ganux, FTP-cepBepu Tommo). Bin
MO)ke OyTH BUKOPUCTaHUM JJIs IMITAIlli BUCOKOTO HaBaHTAXXCHHS Ha CepBep,
Mepexy abo 00'ekT, 1100 MepeBipyUTH HAAIMHICTH a00 MpoaHali3yBaTy 3arajibHy
OPOAYKTHBHICTh  TpPH  PI3HUX  BHUJAX  HaBaHTaxeHHs. lle  MoxkHa
BUKOPHUCTOBYBATH JJIsl CTBOPEHHSI TpaiuHOTrO aHami3zy MPOIYyKTUBHOCTI abo
nmepeBipku  cepBepa  (00'ekTa) CKpUNTa IMiJ  CHJIBHUM  OJHOYACHUM
HABAaHTAKEHHSIM.

Ilnan TectyBaHHS

JIist mepeBipKH MOJENll BUKOPUCTAHO MIAX1J PO3MOAIEHOrO TECTYBAHHS
Big JMeter. ITiaroroBneno ogHy master-cucremy i kijgbka Slave-cucrem. Ilman
TECTIB PO3pOOJICHUI Ha TOJOBHIA CHUCTEMI TaKWM YMHOM, IO KiJbKa MOTOKIB
(KOpUCTyBa4l) TEHEPYIOThCS Ha KOXKHY Slave-cucremy Ha 3a7aHy KOMaHY,
3alUTaHy yepe3 Maictep-cucteMy. KoxkeH MOoTiK MOXKe BIAMPABIATH PI3HI THIH
3anuTiB (B Hamomy Bunaaky 1ie HTTP-3anuT) no cucreMu, 1mo TeCTyeThCs (B
JaHOMY BUIAAKYy 1€ cUcTeMa BeO-cepBepiB). TakuM UYHMHOM, CTBOPIOETHCS
HaBaHTa)XEHHSI HA KOHKPETHY CUCTEMY.

TectyBanHs po3po0IEHOI CHCTEMH TPOXOAWIIO 3TIMHO PO3POOJICHOTO
IJIaHy, SKUM  CKJIAJA€TbCsd 3 ONHOI  MAaWCTEp-CUCTEMHM Ta  TPbhOX
MIOPSAIKOBAaHUX, 1 CTBOpeHO B 1miiomy 17000 mOTOKIB (KOpPHCTYBadiB) 3aIs
CTBOPEHHSI HaBaHTAXEHHS 1 OIIHKM MPOAYKTUBHOCTI cuctemMu. Ochb
XapaKTEPUCTUKHU PO3POOJIEHOTO MIaHy TECTYBAHHS:

— KiumekicTe master-cucrem: 1;

— Kinsekicts slave-cucrem: 3;

— Kinbkicts 3renepoBaHux moTokiB (kopuctysadis): 17000;
— Im's cepBepa abo IP: www.webservice.com.

IIpouenypa TecTtyBaHHA i pe3y/ibTaTH

[Ilo6 mepeBipuTH MOJIENb 3a BHIIE PO3POOJIECHUM IIJIAHOM BHUIIPOOYBaHb,
HEOOX1JTHO 3aIyCTUTH TECT y JBOX KOH(DIrypalisx 1 OTpuMaTu pelyiabTaTtu. Mu
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OTpUMAJIU PEe3yJIbTaTH Yy HACTYIMHHX ¢dopMax: Trpadik MpOMyCKHOI 3AaTHOCTI,
BIJICOTOK TIOMHJIOK Yy BIAMOBIAAX BIJI BeO-cepBepa, cepedaHid dYac BIATYKY
cuctemH 1 ii rpadik. i pesyapratu OymnyTh MOPIBHSHI Y 1IbOMY po3aidi. bymo
3p00JICHO TECTH Y JIBOX CTaHaX i iX pe3y/nbpTaTy TakKi:

1. Tecm npocmoi kongizypayii (6e3 banrancysants HABAHMANCEHHSL)

VY 1poMy CcTaHi BUKOHYETHCS MEpEBIpKa MPOCTO Ha OAHOMY BeO-cepBepi
Apache Tomcat 3i BcranoBmeHuM Ha HbOMY mpoctumM HTML caiitom. Ile
HAWMOpoCTiIIa 3 MOXIMBUX KoHQIrypamiii ©0e3 peamizamii OanaHcyBaHHS
HaBaHTaxeHHA. OCh pe3ybTaTu:

[Mapamerpu 3HayeHHHA
Kinbkicte 00po0OIeHUX 3aUTIB 14257
CepenHiii yac BiIIOBIII 2500 mc
BiacoTok momMuiok 22.34
[IpomyckHa 31aTHICT 52.6/cex

2. Tecm 6 ymosax apximexkmypu

VY ubpoMy CTaHl BUKOHYEThCS INEpEBIpKa CUCTEMHU BeO-cepBepa 3 Halloi
apxiTeKTypu Ha Kiactepi, sSkuii Mae 1Ba BeO-cepBepu Apache Tomcat 3
BCTaHOBJICHUMHU Ha HUX npocTuMu HTML caiitamu. Och pe3ynbraru:

IHapamerpu 3HaueHHHA
Kinbkicte 00po0OIeHUX 3aMUTIB 16442
CepenHiii yac BiImOBIII 521 mc
BiacoTox momMuiiok 14.87
[IpomyckHa 31aTHICTD 59.0/cex
BucHoBok

BuBueHHsT KJIacMYHUX MAXOMIB JUIsl OajaHCyBaHHS HaBaHTaKCHHS
JIO3BOJIUJIO PO3POOMTH BJIAcCHY MoJeb, sika o0'eqHana B coOi miaxim DNS i1
MiAX17, 10 OCHOBAaHWM Ha jgucrerdepl. B3gTi 10 yBarm mnapaMmeTpu
BUKOPUCTAHHS TMpoliecopa 1 MepexkeBoro Tpadiky Ta BUOpaHO MOTPIOHUN BeO-
cepBep AJisi 00CITYrOBYBaHHS 3aIlUTY.

TectyBanHs Mozeni Oyso 3A1MCHEHO B CEpEJOBHINI PEaJbHOTO Yacy B
naboparopii 3 BUKOpPHUCTaHHSAM 3aco0iB, Takux sk JMeter. OCHOBHOIO METOIO
MOJIeTl € MIHIMI3allis BTpaT BiJ HAWTIPIIOTO CIIEHApito, MO0 YHUKHYTH BTpaTH
3anMuTy 10 CepBepa 1, BpEIlTi, MaaiHHA cepBepa. g 1i€i MeTH BpaxyBaiu
BUKOPUCTaHHS TMpolecopa 1 MepexeBuid Tpadik, aje € KuUlbKa 1HIIUX
napaMeTpiB, fAKI HE MOXYThb OyTH pO3IJISHYTI, HaNpUKIaA, BIACYTHICTb
aktuBHuX TCP/IP  3'enHanb 1 BCTAHOBJCHHS JIMITY MaKCHMAaJbHOIO
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BUKOPUCTAHHS KJacTepy.

[IponyckHy 31aTHICTH Mepexi Ta OJIU3BKICTh BeO-cepBepa TaKOXK CIIi
BB2XaTH BaXUIMBUMH acliekTamMd. KpiM TOro, Ba)KIMBOTO 3HAUCHHS MOYKHA
HaJIaTy TOJIIIICHHIO MPOMYCKHOI 3/IaTHOCTI 1 Yacy BIiATYKY BeO-cepmepiB. Lls
chepa Mae BENUKHNA TOTEHIIA] 1 CKJIaJae BAKIUBUN acCIEKT PO3MOAIICHOT
cucremu. banancyBaHHsS HaBaHTaKEHHS € KOHIIEIIIEIO, sSIKa BCe 1Ie repeOyBae B
cTaHl gochimkeHb. KoxeH AeHb po3poONisIOThCS HOBI aNrOPUTMH, a ICHYIOUI
MOJIeTIi BHBYAIOTHCS. 3BIJCH BUIHIETHCS BEIHUKHH TMPOCTIp IS MOAAIBIIOTO
BJIOCKOHAJICHHSI.
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