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3AT'AJIBHA XAPAKTEPUCTHUKA POBOTH

AKTyaJbHICTh

3aco0u 1 cucTeMHU YIPaBIIHHS CEpPBEpPAMH PO3BUBAIHUCS B MIpy 30UIbIICHHS
guciaa cepBepiB B ckiaml IT-iHdpacTpykTypu MiANpUEMCTB. Y TEpIIUMN dYac
3aCTOCYBAaHHSA IIMX CHCTEM OyJIO HallpaBJIeHO, Tepll 3a Bce, Ha 3a0e3MeueHHs
aBTOMAaTH3allli IIOJIHI BUKOHYBaHUX 3aBJaHb 1 MIJBUIICHHS €(EKTUBHOCTI pPOOOTH
CUCTEMHUX anMiHicTpaTtopiB. ChOTogHI TpoOiiemMa yIpaBIiHHS CEpBEpaMH CTa€
OUTHIII KOMIUIEKCHOIO 1 TepepocTac B 3aBJaHHSA IMIJBHUINCHHS €(EKTUBHOCTI
BukopuctanHa IT B minomy Ha mianpuemcTsi. [locTaroTh TUTaHHS OKYMHOCTI
inBectuliii B IT-chepy, nepexnany IT-nmiapo3aiiaiB Ha CEpBICHO-OPIEHTOBAHY MOJEIb
po0OTH, 3aCTOCYBAaHHS MOXJIMBOCTEH ayTCOpCHHry. I, SiK 1 paHille, 3aJMIIa€eTbCs
3aBAaHHs 3a0e3neunTu Oe3nepediiiHy poOOTy cepBepiB 1 NPUKIAJAHHUX MPOrpam,
BUKIIIOUMUTH BTpaTy [aHWUX, CKOPOTHBIIM TPU IIbOMY BUTpPATH Ha EKCILTyaTallio
1H(DPaCTPYKTYpH.

Mera i 3aB1aHHS

Metoro pobOTH € MIABUIEHHSA SKOCTI POOOTH BeO-CcepBiCy, ONMTUMI3AIIS
HAaBaHTa)XCHHS Ha CEpBEpHU, NMPOBEIEHHS JOCIIJDKEHHsS Ui BUSABJICHHS Kpalioro
METOAY peai3alii CUCTeMH OallaHCyBaHHsS HaBaHTAXKEHHS Ha TPYIy CEpPBEpIB.

JInst MOCSITHEHHS METH PO3TJISHYTH aHAJOTU MPOTPAMHUX KOMIUICKCIB JIJIst
KEpyBaHHS CEpBEpAMH, HABEJEHI OCHOBHI (DYHKIIOHAJIbHI BUMOTH 1O MPOrPAMHOIO
KOMILJIEKCY, MpPOaHaI30BaHl Cy4YacHI CHUCTEMHU KEpyBaHHS CEpBEpaMH, BU3HAUECHI
METOJIU Ui MPOBEACHHS TOCIIKEHHS, a TaKOX po3po0seHa MaTeMaTUyHa MOJEIb
JU1sl OalaHCYBaHHS 3aBaHTaKEHHOCT1 00J1aTHAHHS.

3aBAsSKM  MPOBEJAECHHOMY  JIOCHIDKEHHIO — peaidyBaTH  JiBa  BapiHTH
OaJlaHCyBaJIbHUKA HABAaHTA)XCHHS, 3aB/ISIKH SIKOMY IIJIBUILIUTHCS SIKICTh POOOTH BEO-

pecypcy Ta 301IbIIeThCS MKOBUN TOPOT HABAaHTAXKCHHS.



00'ekTOM JOCHIDKEHHSI € METOJIM, MOJCNl Ta 1H(QOpMAaIliiiHI TEXHOJIOTIT IS
MIJIBUIIECHHS SKOCTI poOOTH BeO-cepBIiCY 3a JIONMOMOTOK CHCTEMH YIpPaBJIIHHS
IPyTOI0 CEPBEPIB.

IIpeameTomM JOCTDKEHHS € BHUSBJICHHS IUIIOCIB Ta MIHYCIB pOOOTH
OamaHCyBaJIbIIIMKAa HAaBAHTAXEHHS B 3aJI€KHOCTI BiJl PI3HUX CIOCOOIB peamizalii Ta
MOB TIpOrpamMyBaHHSI.

HaykoBa HoBM3HA po0oTH

HayxoBa HOBH3HA MoyiArae y po3poOLii CUCTEMH YIPaBIiHHS TPYTOI0 CEPBEPIB
3 BHUKOPUCTAHHSIM HOBOi MaTE€MaTHYHOI MOJENl SKa BUKOPUCTOBYE aJTrOPUTM
MepepaxyHKy KOHTPOJIbHOI CyMH, 3aBJSKH SIKOMY BUKOPHUCTaHHS OOYHMCIIIOBaIbLHUX
pECypCIB IPU 3aCTOCYBaHHI aJITOPUTMY 3HUKY€ETbeA Ha 15%.

IIpakTH4YHA HIHHICTH

[Tonsirae B po3po0iii 00'€KTHO-OPIEHTOBAHOTO MPOTPAMHOI0 3a0€3MEUCHHS, SIKE
J03BOJIIE  TOKpAIIUTH  poOOOTY  IHTEPHET-CEPBICIB  3aBASKU  OajlaHCYyBaHHIO
HAaBAHTAXKEHHS Ha cepBepu. KpiM 1p0r0o, 3a pPaxXyHOK 3acTOCYBaHHS HOBOI
MaTe€MaTUYHOI MOJIENl, ICTOTHO 3HIXKYETHCS BHUKOPHUCTAHHS OOYMCIIIOBAJIBHUX
pecypciB.

Anpobauisn

1. YyacTh 'y  HayKOBO-TEXHIYHIM  KOH(EpeHIil  HayKOBO-NEIaroriyHux

IpaIiBHUKIB, aCHipaHTiB, JOKTOPAHTIB, MariCTPaHTIB 1 CTyAEHTIB «/[HI Hayku

JIAMAY», xBiTenb 2019 p.

Crpykrypa i 00csir podoTH

JIumIOMHMI TIPOEKT CKJIAAA€ThCsl 3 BCTYMy, I'STH PO3JALUIIB, BHUCHOBKIB,
MePENTiKy BUKOPUCTAHUX JDKepen 3 36 HallMeHyBaHb, 35 pucyHKbIB, 50 TaOauIh 1 6
IOTATKIB.

3araJibHi BUCHOBKH

B pe3ynbTaTi BUKOHAHHS TUIUIOMHOI poOOTH 3 TeMU «JloCHiIPKeHHST METO/IIB,
Mozenel Ta i1HGOpMAIIMHUX TEXHOJOTINH JUIsl peai3aliii CUCTeMH YIPaBIIHHS
rpymnor ceppepiB». Ha OCHOBI aHai3y TEOPETUYHUX OCHOB Ta METOJIB CTBOPEHHS

CUCTEM YTPABIIHHS TPYMOK CEPBEPIB, BCTAHOBJIEHO, 10 HAa JaHWN MOMEHT ICHYE



nporpaMHe 3a0e3MeueHHs] HaBEJEHOTO THUIly, ajie SIK YaCTHHA BEJIMKUX MPOrPAMHHX
IPOJYKTIB, SKI KEpPyrThb cepBepamMu. Tomy OylI0 TPUHHATO PIIICHHS CaMUM
PO3pPOOUTH CHUCTEMY YIPABIIHHS TPYIOI CEPBEPIB sIKA TO3BOJHUTH ITIABUCIIUTH
CTaOlIBHICTh Ta TMPOAYKTHUBHICTH pOOOTH mporpam TaM BeO-cepBiCiB, sKi
BUKOPHUCTOBYIOTh 0arato cepBepiB, Ta HE BUKOPHUCTOBYBATH JOPOTi IUIATHI CepBicH
1151 OalaHCYBaHHS HABAHTAXKCHHS.

Po3pobneno 3acobu MoeNoBaHHs CUCTEMHU YIPABIIHHS IPYIIOI CEpBEpPIB, a
came  po3poOieHa ¢i3MYHA, JIOTIYHA MOJENTI SKi BKIIOYAOTh B ceOe aiarpamu
IpEIEe/ICHTIB BUKOPUCTAHHS, JllarpaMy KJIaciB CHUCTEMM aBTOMaTH3aIlii, JiarpaMu
MOCJIIIOBHOCTEN MpeAMEeTHOI 00JIacTi MPOrpaMHOrO0 KOMIUIEKCY CEpBiCy, SKUN
J03BOJIUTH MIATPUMYBAHU CTaOUIbHY pabOTy CepBEpIB.

Po3pobneno eneMeHTH i1HTEpQEiicy MpOrpaMHO-METOJUYHOTO KOMILIEKCY 3
BUKOPUCTAHHAM BEO-TEXHOJIOTIN JIsi oOpraHizamii poOOTH €KCHEpPTHOI TpyImHu.
Bukonano nopiBHsiHHS po3po0Oienoro I111 3 ananoramu.

[IpoBeneHO MOMIPKEHHSI, OMUPAIOYMCh HA PE3YJIbTaTh SIKOTO, MOXKHO OOHMpaTu
BIJIMIOBITHUM CHoci0 peamizanili OajaHCyBaJblIMKAa HABAHTAKCHHS B 3aJIEKHOCTI BiJ
TEXHIYHUX BUMOT JI0 IPOTPAMHOT0 KOMILIEKCY.

B Xxon1 BUKOHaHHS AWIUIOMHOI poOOTH OyJiM 3aKpilieH1 3HAHHS 3 3ac00iB 1
TEXHOJIOT1M TMPOEKTyBaHHSA, PO3POOKH MpOrpaMHUX MNpoekTiB. B pesynbraTi OYB
pO3pO0JICHO TPOTpaMHUN TPOAYKT i OalaHCyBaHHS HAaBaHTAXKEHHS TPYNH
cepBepiB. Kopucte poOOTH mossirae B CKOPOUYEHHI BUTpAT 4Yacy Ha MPOBEIEHHS

€KCIIEPTHOI OLIIHKHU, MiABUIIIEHHI TOYHOCTI OI[IHIOBAHHS.



GENERAL CHARACTERISTICS OF THE WORK

Topicality

Server management tools and systems have evolved as the number of servers in
the enterprise IT infrastructure grows. In the first time, the application of these
systems was aimed primarily at providing automation of daily tasks and increasing
the efficiency of system administrators. Today, the problem of server management is
becoming more complex and growing into the task of improving the efficiency of use
of IT as a whole in the enterprise. There are questions about the return on investment
in the IT sphere, the translation of IT units into a service-oriented model of work, the
use of outsourcing opportunities. And, as before, the task remains to ensure the
uninterrupted operation of servers and applications, to eliminate data loss, while
reducing the cost of operating the infrastructure.

Purpose and tasks

The purpose of the work is to improve the quality of the web service, to
optimize the load on the servers, to conduct research to identify the best method for
implementing a system for balancing load on a group of servers. To achieve the goal,
consider analogs of software complexes for server management, basic functional
requirements for the software complex, modern server management systems, methods
for conducting research, and a mathematical model for balancing equipment
utilization. Through the study, to implement two variants of the load balancer, which
will improve the quality of the web resource and increase the peak load threshold.

The object of the study is methods, models and information technologies for
improving the quality of the web service using the server group management system.

The subject of the study is to identify the pros and cons of the load balancer,

depending on different implementation methods and programming languages.



Scientific novelty of the work

The scientific novelty is to develop a server group management system using a
new mathematical model that uses a checksum recalculation algorithm, which
reduces the use of computational resources by 15% when applying the algorithm.

Practical value

It consists in the development of object-oriented software that can improve the
performance of Internet services by balancing the load on the servers. In addition, the
use of new mathematical model, significantly reduces the use of computing
resources.

Approbation

1. Participation in the scientific and technical conference of scientific and
pedagogical workers, graduate students, doctoral students, undergraduates and
students "Days of Science of the DSEA", April 2019.

Structure and scope of work

The diploma project consists of an introduction, five sections, conclusions, a
list of used sources of 36 titles, 35 figures, 50 tables and 6 appendices.

General conclusions

As a result of the diploma work on the topic "Research of methods, models and
information technologies for the implementation of the server group management
system". Based on an analysis of the theoretical foundations and methods for creating
server group management systems, it is established that there is currently software of
the type listed, but as part of large server management software. Therefore, it was
decided to develop a server group management system that would improve the
stability and productivity of programs running web services that use many servers
and not use expensive paid services to balance the load. Tools for modeling the server
group management system have been developed, namely, developed physical, logical
models that include use case diagrams, class diagrams of the automation system,
sequence diagrams of the service area of the software complex of the service, which
will allow the supported stable operation of the servers. Elements of the interface of

the program-methodical complex with use of web technologies for organization of



work of the expert group are developed. Comparison of the developed software with
analogs is made. A study was carried out, based on the results of which it is possible
to choose the appropriate method of implementation of the load balancer, depending
on the technical requirements for the software complex. In the course of the diploma
work knowledge of the means and technologies of designing, development of
software projects was consolidated. As a result, a software product was developed to
balance the load of the server group. The benefit of the job is to reduce the time spent

on peer review and improve the accuracy of the evaluation.



