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KJIEHT-CEPBEPHA APXITEKTYPA TA Ii BAKOPUCTAHHS ITPU

PO3POBII ITPOI'PAMHOI'O 3ABE3IIEYEHHSA
POSVISTAK V.S., DEMKIVSKA T.I.
CLIENT-SERVER ARCHITECTURE AND ITS USAGE IN SOFTWARE DEVELOPMENT

Since the invention of programming architecture per se, it never was in stagnation. It has
always been evolving to fix old inconveniences and make software more secure, expandable
and productive. This article touches the subject of client-server architecture as a solution
which brought a numerous amount of possibilities. Client-server architecture is used in the
vast majority of modern applications and it is a great example of simple and laconic design
pattern providing the ability to create powerful and complex software products.

Developed an Android referential application using the client-server architecture

Beryn

Bunaiinensss mporpaMmyBaHHs CTBOpWJIO Oarato TpyaHouliB. IluTaHHs
KOMYHIKaIlli MporpaMHUX MOJAYIIB, PO3LIMPIOBAHOCTI CHUCTEMH, a TaKOX
IPOYKTUBHOCTI MaJid OyTH BUPILICHI 32 JOMOMOIOI0 apXITEKTYpHu a0 Iu3ailHy
IPOrPaMHOTO KOy TEBHUM YHHOM.

Krnient-cepBepHa apxiTeKkTypa BiJlirpae BaXJIUBY poJib y po3pobi [13. Ha
ChOTOIHI BOHA BUKOPHUCTOBYETHCS y OUIBIIOCTI MPOTPAMHUX MPOAYKTIB Yepes3
Te, 10 BUPIIIY€E MpodsieMy MoO0yI0BU KOMYHIKaIlli Pi3HUX MOAYJIB KiHIIEBOTO
OPOAYKTY.

ITocTanoBka 3aBaaHHSA

Meroro maHoro mociipkeHHs € po3poOka Android-zactocyHky Ta
03HaMOMJICHHSI 3 KJIIEHT-CEPBEPHOIO apXITEKTYpOIO, 110 BKIIIOYAE B ceOe aHami3
npo0Jem, sIKi BOHa BUPILIY€, B MIEPIIY Yepry MUTaHHS KOMYHIKAI[il porpaMHuX
MoOnymiB. PO3risHyTI MOXIHMBI albTEpPHATHBH Ta MPHUKIATU BHKOPHUCTAHHS
apXITEKTYpH B THUIIOBOMY 3aCTOCYHKY, LIO MOTpeOye LIEHTpai30BaHe JKEpEo
naHux. Taki 3acTOCYHKM UIMPOKO TPEACTaBICHI HA CY4YaCHOMY pPHHKY
MporpaMHOro 3ade3nedyeHHs. [CHye TeHJeHIlisl 10 30epiraHHs JaHuX B “xmapi”
(cloud), ToO6TO He Ha JOKaILHOMY HAKOIMYYBadi JaHHMX, a Ha BijjgaacHoMy. B
TaKOMy BHUNAJKy KOMYHIKarlisi BiIOyBaeThcs depe3 mepexy IHrepHer. Okxpim
30epiraHHsi JaHUX CTadd MOXJIMBI XMapHi OOYHCIIEHHS, 1€ POJb KII€HTa
HoJisira€e JIMIIe y JeJeryBaHHI IEBHUX OINepaliii Ha cepBep 1 OTpUMAaHHSI
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pe3ynbTaTiB o04YHMCIIeHHsA. B 1mMX Bumaakax came 3a JIOTIOMOTOI0 KITEHT-
CEpPBEPHOI apXITEKTYPH BiJI0yBa€ThCs MOOYA0BA KIHIIEBOT'O MPOIYKTY.
OcHoBHa yacTHHA

KiienT-cepBepHa apxiTekTypa 3aBXIM Ma€ JBa BUAW IPOTPAMHUX
MOJYJIIB — KJTIEHT Ta cepBep. [1i TepMiHOM KIIIEHT MA€ThCS Ha yBa3l MPUCTPIi
KOpPHUCTYyBaya, TOOTO MEpPCOHANbHUNA KoM 1oTep, cMapTdoH Tomio. CepBep sk
NPaBUJIO 3HAXOJUTHCS B 1HIIOMY MICII, 3a3BHYail 1€ OUIBII MOTYXHa
oOuncmoBaibHa TexHika. KoMyHIKamiss MiX KII€EHTOM Ta CEpBEpOM
BiIOYBAETHCS Y€PE3 MEPEKY IHTEPHET.

Client Server Architecture

B 8
Client \ / Client

TCP Connections

-
5

Client

Puc. 1

TpanuuiiiHa KJIlEHT-CcEpBEpHA apXiTEKTypa Ma€ JiBa PiBHI, KJIIEHT Ta
cepBep. IHmMMIT pPO3MOBCIOKEHUH  CIOCIO TPOCKTYBaHHS CHUCTEMH  —
TPHOXPIBHEBA apXITEKTYpPa, 0 MICTUTH B COO1:

— KITIIEHT, 3 IKUM B3a€MOJII€ KOPUCTYBaY;

— cepBep, M0 Mae Oi3HEC-JIOTiIKY 3aCTOCYHKY — BCIO peaji30BaHy

(GYHKI10HATBHICTD, TKOIO MOYXE KOPUCTYBATHCH KITIEHT;

— pecypc-meHemkep, mo 30epirae nmani, To6to BJl Ta iHTepdeiic mus

KOMYHIKaIlii 3 HElO.

[TporpamHuii MoIyIb-KIIEHT Hajae iHTEpdenc, Mo A03BOJISE MPUCTPOIO
pOOUTH 3amMUTH A0 CEpBEPY Ta MOKA3yBaTH PE3YJIbTAT B OyIb-IKOMY BUTJISII.
Hanpuknaz, 1ie Moxke OyTH 3alUT HA OTPUMAHHS BCIX BXIJHUX MOBIJOMJIEHb, Ta
iX BigOOpakeHHS y BUIVIIAI chnucky. B nmaHoMmy Bumanky, cepBep Oyne
BIIMOBIJAIGHUN 3a BUTSTaHHSA JOaHuX 3 bJ] Ta reHepyBaHHS BIANOBIAL JJIs
kiieHTa. Haluactime ans moaioHux omepariiii BukopuctoByeThest JSON, 1m0 €
yHIBepcaIbHUM (HOpPMATOM JUTsl 00’ EKTIB JaHUX.

VY Burnsai JSONMoskHa mpeicTaBUTH TEKCTOBI1, YUCTIOBI, OyseBl popmaTu
abo mary. Jlns BumaakiB Koju Tpeda 3aBaHTaXuTU (paiin Oyab-skoro ¢opmary
3a3BUYail BUKOPUCTOBYETHCSI MAaCHUB OAMTIB.
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Po3pobneno nosigkoBuit Android-3acTocyHOK, BUKOPHCTOBYIOYH MOBY
Kotlin 3 3acrocyBaHHSAM KII€HT-CEpPBEPHOI  apXiTeKTypu. MoOiIbHUI
3aCTOCYHOK € KJIIEHTOM, SIKUWA pOOUTH 3alUTH HA BUTSATHEHHS CIUCKY JIOKAIIH 3
cepBepy Ta BijoOpakae iX Ha Mmalll B peaJbHOMY 4aci. PeanizoBaHa MOXKIIMBICTb
JIOJaBaHHs HOBUX JIOKAIlIM, NIpH SKIH KIIEHT BIANpaBJs€e JaHl Ha cepBep, IO
30epirae ix y bJI. KomyHikarlis 3/11iHCHIOETbCS Yepe3 MEPEKY 1HTEPHET, BCl JIaHi
nepenatoteess 'y ¢gopmati JSON. B kimi€HTChKOMY 3acCTOCYHKY peani3oBaHa
byHKIIis KemyBaHHS JaHUX (30epekeHHs B JokanbHid BJl s BigoOpakeHHS B
TOMY BUTAJKY, KOJH BIICYTHII IHTEPHET).

XapakTepUCTUKH KIIIEHT-CEPBEPHOI apXITEKTYPH:

— KJIIEHT Ta CEpBEP MOTPEOYIOTH PI13HY KUIBKICTh allapaTHUX Ta MPOrPaMHHUX
pecypciB, KIIEHTCBbKI Ta CEpBEPHI MAaIllMHU MOXYTh HaJeXaTH 10 PI3HUX
MOCTa4YabHUKIB;

— TOpU3OHTAJIbHA MacIITa00BaHICTh (301IBIICHHS KIIEHTCHKUX MAIlMH) Ta
BEpTHUKAJIbHA MacCIITa0OBaHICTh (MIrpallis Ha OUIbII MOTYXXHUMU cepBep abo Ha
OaratocepBepHE PIICHHS);

— OJUH KOMII'IOTEp CEpPBEPHOI0 KJacy MOXKE MPONOHYBaTH OJHOYACHO
JIEeK1JIbKA MOCIYT; JIJIsl KOXKHOI TIOCITyTH OTPIOEH OKpeMa cepBepHa Iporpama B
OKpPEMOMY HOTOLIL;

— KJIEHT Ta CcepBep BHUKOPHUCTOBYIOTH I[IpoTOKON KepyBaHHS mepenadeto
(TCP) nns BinmpaBiieHHS Ta OTpUMaHHS iH(OpMAITi.

OcoOMBICTIO KJIIEHT-CEPBEPHOIO apXITEKTYpPH € HAIMPABJIEHICTh 3aMMTIB
nig yac KomyHikamii. KileHT npu3HaueHuwil ajig 3amuTiB, a cepBep A
pearyBaHHs Ha 3alUTH Ta reHepariio BiANoBiAl st kiieHTa. CepBep B LbOMY
BUMAAKy € IICHTPaJTi30BaHOK MAIIMHOK, BiJ SKOi 3ajexaTh KiieHTH. [lpwu
pO3IIIA/l aJbTEPHATUBHUX METOJIB KOMYHIKAIli KIIFOUOBOIO PIZHUIICIO € came
HaIpaBJIeHICTh 3anmuTiB. Hampukiam, sKio BUKOPUCTOBYEThCS apXiTeKTypa
Peer-to-Peer, To o0uaBi CTOPOHU KOMyHlKaHll MOXYTh OJHOYacCHO OyTH 1
IHILIIOBaTH 3alHTH, 1 TeHepyBaTH BiAMOBiAl. Takuil THN KOMYyHIKalii MOXe
BUKOPHUCTYBAaTUCh MPHU IHTEPHET-A3BIHKAX, AHOHIMHUX YaTax TOLIO.

BucHoBkHu

[IpoBeneHO MOCIIKEHHSI KJIIEHT-CEPBEPHOI apXITEKTYypH, PO3TISHYTO
NPUKIAAN BUKOPUCTAHHS Ta MOJJIMBI albTEPHATUBU JUIS KOMYHIKaIlii
npucTpoiB. [IpoananizyBaBiiy pi3Hi BUMIAIKH, OyJia MIATBEPAKEHA aKTyalbHICTh
JIAaHOT apXITEKTypW Ta BUSIBICHI MICHsS 1€ 11 MOXKHA 3aMIHMTH Ha OUIBII
npoaykTuBHY. KilieHT-cepBepHa apxiTeKkTypa HE0OX1JJHA B TUX CUTYaIlisX, KOJIH
HEO0OX1/THE IIEHTpaTi30BaHe HKEPENIO JaHUX Ta MOKHA OOIMTHUCS HAMPaBJICHICTIO
KOMYHIKaIli “3anuT-BiANOBI b .
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Po3po6ieno Android-3acrocynok 3 BukopuctanHsMm moBu Kotlin, 1o
JI03BOJIsIE BUKOHYBAaTHU 3allUTH HA OTPUMAHHSA HEOOXIAHMX JaHUX, JOJABAHHS
(BUIIydCHHS) TaHMX Ta iX penaryBaHHs y BignaieHid BJ[. PeamizoBana QyHKIis
KeIIyBaHHS JaHUX B JIOKaJbHIN BJ] Ta ix BimoOpa)keHHsS y BHMIAAKy KOJU Ha
MOO1TLHOMY IPUCTPOI BIACYTHIN JOCTYII 10 Mepexi [HTepHeT.
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COMPUTER SOFTWARE FOR COMPARATIVE ANALYSIS OF INDUSTRIAL EXPERIMENTS
USING RANDOMIZED BLOCKS

Purpose and objectives. Development of software for automation of variance analysis (VA)
construction models with randomized blocks and testing of hypotheses concerning parameters
of the constructed models according to the data received as a result of industrial or scientific
experiments.

Object and subject of research. The object of research is the methods of VA processing of
scientific and industrial experiments. The subject of the research is algorithms for estimating
parameters and testing hypotheses when using VA models with randomized blocks.

Research methods and tools. The main research methods are the theory of the general linear
model, multidimensional normal distribution and VA tools, which are designed to establish
relationships between the selected set of factors and performance variables. The principles of
the Delphi environment and modern object-oriented programming languages were used in
software development [2,6].

Scientific novelty and practical significance of the obtained results. Developed software to
automate the construction of VA models with randomized blocks and test hypotheses about
the parameters of the built models, as well as simple and clear instructions for the user make
it possible to use this option VA to non-professional statisticians. This circumstance gives a
significant advantage to the application of the performed development in comparison with the
use of standard mathematical software in the analysis of data of scientific and industrial
experiments.

Beryn

Mema i 3asoammns. Po3pobka mporpamHoro 3abe3medyeHHS IS
aBToMaTH3aiii MoOymoBM Mojened  aucrepcidiHoro a”amizy  ([A) 3
paHAOMI30BaHUMHU OJOKaMU 1 TEpPEeBIpKH TiMOTe3 BIJTHOCHO TMapaMeTpiB
noOy0BaHUX MOJENCH 3a JaHWUMH, IO OJIep>KaHl B pe3yibTaTi MPOMHUCIOBUX
a00 HAyKOBUX €KCIIEPUMEHTIB.

06 ’exm ma npedmem oocaioxcenus. OO’ €KTOM AOCIIKCHHS € MmeToau JIA
OOpoOKM JaHWX HAYKOBHX Ta TIPOMHCIOBUX e€KCIepuMeHTiB. I[Ipemmerom
JTOCIIDKEHHSI € aJrOpUTMU OLIHKUA IMapaMeTpiB Ta IMEPEeBIPKU TINOTE3 MpU
3acTocyBaHH1 Mojienel JIA 3 paHI0Mi30BaHUMU OJIOKaMHU.
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