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IHEPCIIEKTHUBH BITPOBA/I’KEHHS INABJIOHIB ITPOEKTYBAHHSA
Y PO3POBKY IIPOT'PAMHOI'O 3ABE3IIEYEHHSA

Hocaidsceno modxcaugocmi enposadriceHHs: wab0HI8 NPOEKMY8AHHSI Y PO3POBKY Npo2paMHO20 3a6e3neqeHHsl,
ixHili eniue Ha npoepamHi npodykmu, BUZHAYEHO nepesdzu ma Hedo1iKu iXHb020 sukopucmawHsi. llla6s10Hu npoekmyeaHHs
do3e0/15110mb cmeopumu  Macuwmabo8aHy, OUHAMIYHY, NpOAYMAHY CMPYKMypy NpoeKmy.

Kawuvoei csnosa: wabsoHu npoekmysaHHs, npozpamHi npodykmu, CMpYKMypHi wab/A0HU NpoeKkmyeaHHs,
nopooxcyoUi wab10HU NPoeKmMy8aHHsl, N08ediHK081 Wab10HU NPOEKMYBAHHS.
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STUDY OF IMPLEMENTATION DESIGN PATTERNS IN SOFTWARE DEVELOPMENT

Implementation of design patterns in to the software development, their impact on software and advantages and disadvantages
in using it is investigated. Design patterns can create scalable, dynamic, assertive project structure. Design patterns are one of the most
important aspects of system architecture, they are used to create dynamic systems, that can be used in many different situations, that can
dynamically change some components, without changing all the system. Design patterns make it easier to reuse successful designs and
architectures. Expressing proven techniques as design patterns makes them more accessible to developers of new systems. Design patterns
help you choose design alternatives that make a system reusable and avoid alternatives that compromise reusability. Design patterns can
even improve the documentation and maintenance of existing systems by furnishing an explicit specification of class and object interactions
and their underlying intent.
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Beryn

CydJacHi CHCTEMH aBTOMAaTH30BAaHOTO CTBOPEHHS MPOTpaMHOro 3a0e3ledeHHs Opi€HTOBaHI Ha aKTHUBHE
BHKOPUCTAHHS MIA0JOHIB TMPOEKTYBAaHHS, MPHU3HAYCHUX JJII aBTOMATH3aIii PYTUHHUX IMPOIECIB PO3POOKH
NPOTpaMHUX TIPOAYKTiB. IX BHUKOPHCTAHHS [03BOJISI€ BHPOBAKYBATH HPUHIMIHE aOCTPAKTHMX TEXHONOTIH B
MPOIIECH PO3POOKHU Yy3arallbHCHHX CXEM peallizallii arOpUTMIB 3 MOJAJBIIOK iX JeTami3aliero. 3amporoHOBaHA
Kpictodepom OnekcanapoM MOBa MaTEPHIB JUIs peaiizallii apXiTeKTYpPHOTO MPOCKTYBAaHHs 3HAMIIIIA CBOE IIUPOKE
BiIOOpaXCHHS B 00’ EKTHO-OPi€HTOBAHOMY IPOTPaMyBaHHI, IO J03BOJIIE HAKOTIMYCHHS Ta AaKTHBHE BUKOPUCTAHHSI
CydacHHX TIiocapiie mabioHiB npoekryBanHs [1]. ToMy akTyanbHOH € 3amada IOCHIIPDKEHHS OCOOIUBOCTEH
Cy4YaCHHX MPOTPAMHUX IIA0JIOHIB Ta PO3pOOKa PEKOMEHAAIIN 100 MEePCIEKTUB X ¢EKTHBHOTO BUKOPUCTAHHS B
MIPOIIECi CTBOPECHHS BIIACHUX IPOTrPAMHUX TPOIYKTIB.

MeTtoro poboTH € TiABUINEHHS €(EeKTUBHOCTI CTBOPEHHS MPOTPAMHHX 3aCTOCYBaHb IIISTXOM aKTHBHOTO
BIIPOBAKEHHS MATEPHUX TEXHOJOTIH.

OO0’ €KTOM JOCHTIKEHHS TIOCTAIOTh POIECH aBTOMATH30BaHOTO MPOCSKTYBAHHS MPOTPAMHUX TPOTYKTIB.

[Tix mpenqMeToM AOCIiKEHHS PO3yMieMo MabJIOHH TPOSKTYBAaHHS MPOTPaAMHOTO 3a0e3meueHHs.

I'onoBHOIO 3amayero BOawaeMo (OpMyBaHHS CUCTEMH KPHUTEPiiB OI[iHIOBAHHS MOXKJIMBOCTEH BUKOPHUCTAHHS
mabJoHIB MPOEKTYBaHHS Ta BHU3HAYCHHS YMOB iX €(EKTUBHOTO 3aCTOCYBAHHS Yy TIPOIECi CTBOPEHHS CYYacCHHX
MPOrPaMHUX JTOJATKIB.

BusnauyeHHs1 MoeJ1i I1a0JIOHIB IPOECKTYBAHHS

VY cucremMax CTBOPCHHS NPOTPaMHOrO 3a0E3MeYCHHs IiJ IIAOJOHOM NPOCKTyBaHHS (abo maTepHOM)
PO3YMIIOTh BiITBOPIOBAHY apXITCKTYPHY KOHCTPYKIIiIO, IO SIBJIsIE€ COOOKO 3aci0 BUPIIICHHS 3a/ladi MPOCKTYBaHHS B
MeXKax JESKOr0 4acTO BUHHKAIYOTr0 KOHTEKCTy [2]. Cucrema 0a30BHX IIa0JIOHIB aKyMYJIIOE€ BIJKPHUTI IMPOTrpaMHi
3pa3Ky, SKi He MOXYTh OyTH MPSMO TIEPETBOPEHi Y BUXiIHUN KoJ TiporpaMu. [11abioHu B 06’ €KTHO-OPiEHTOBAaHOMY
MpOrpaMyBaHHi MPE3eHTYIOTh HasABHI BIMHOCHMHHM 1 B3aeMmofii MiK kimacamMu Ta o0’ektamu [3]. Imiomu €
BY3bKOCIICITiaTi30BaHUMH 3ac00aMy TIPOTPAMHOTO MPOCKTYBaHHs, OPIEHTOBAHWMU Tl KOHKPETHY Iu1atdopmy, 1o
o0Mexye iX 3arajbHe BHKOPUCTAHHS. BHCOKOpIBHEBI apXiTEKTypHI MAOJOHH HOCATH YHIBEPCAILHUU XapakTep.
ANTOPUTMH 3a CBOEI0 NPUPOIOI0 TaKOX € I[Ia0IOHAMH, aje He MPOEKTYBaHHS, a OOYHMCICHHS, OCKUTBKH
PO3B’S3YIOTh JIOTIYHI Ta OOYHCIIOBAJIbHI 3aBIaHHs MOCTaBIeHO! 3amaui. [laTepHM NPOEKTYyBaHHS MMOKJIMKAaHI
aBTOMATH3yBaTH MPOLIECH MOBTOPHOTO BUKOPUCTAHHS BAATUX MPOCKTHUX 1 apXITEKTYPHHUX PIllICHB.

3araibHy CTKPYKTYPY MAOJOHY MPOCKTYBaHHS MoJamo y BUTIsiai Mogaeni (puc.l). Takum uuHOM, naTepH
CKJIAJIA€ThCS 3 YOTHPHOX 0A30BHX CICMCHTIB

- IMeHi, sIKe y3arajbHIO€ IpOOJIEMH NPOEKTYBaHHS, HasIBHI IIUIIXH MOIIYKY PO3B’SA3KiB Ta IX HACIHIIKH;
MPUBJIACHCHHS MaTepHAM IMEH 3a0e3ledye peani3aiilo MPHUHIUIIB aOCTPAKTHOrO MPOTrpPaMyBaHHS Ta CKIIAJaHHI
KaTajory po3po0iieHuX MIabJIoHiB;

- 3aBJaHH, [0 BU3HAYAE KOJIO OXOIUICHUX 3aJ1a4 1 BKIIFOYA€E TIEPEIIiK YMOB 3aCTOCYBaHHS MAOJIOHIB;

- pimeHHs, KOTpe BKIIOYAE OTHC €JIEMEHTIB TU3aiHy, PYHKIH MabJoHiB Ta BiTHOCHH MK HIUMH;

- pe3yJbTaTiB, IO BU3HAYAIOTh HACIIIKU 3aCTOCYBAHHSI IIA0JIOHY, TIEpEBark, HEIOJIKH Ta EPCIICKTHUBH
BHKOPHCTAHHS MAaTEePHY B MPOIECi pO3pOOKH BIACHOTO MPOTPAaMHOTO IPOIYKTY.
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AHAJI3 NepcneKTUB BHKOPHUCTAHHS M1a0/10HIB
NMPOEKTYBaHHS

HasBri 1m1ab0HM NMPOEKTYBaHHS MOXKHA KiacU(iKyBaTH Ha | |
CTPYKTYPHI, TOPOJKYIOUi Ta TIOBEIIHKOBI. | |

CTpyKTypHi 1I1a0JIOHW TPOEKTYBaHHS aKyMYJIOIOTH CKJIaIHI
CTPYKTYpH, 3a0e3MeuyroTh iX MOMaJbIly JCTalli3alliio, OIUCYIOTh
intepdeiicm 0a3zoBuX 00’€kTiB Ta iX peamizamilo, CHPUSIOTH
omnTHMI3allii rmpomecy nporpamyBanHsa. Cepell CTPYKTYPHHX MAOJIOHIB
po3risiHeMo 11abJIoH npoekTyBaHHs Pacan, KU Hajgae yHipiKoBaHUN
iHTepdeiic BHCOKOro piBHS Ta CHPOIIYE MOJAIbIIE BUKOPHCTAHHSI
HmicHCTeM, arperye Kiacu, IO peali3yloTh (YHKIIOHAIbHICTH Puc. 1. Moniesib ma6.10Hy NpoeKTYBaHHs!
CUCTEeMH, Ta 3a0e3meuye HU3bKOPIBHEBHI JTOCTYII 10 KiaciB. [Ipuknan BukoprcTanHs madnony dacaj HaBeaeHO Ha
puc. 2.

Im’st 3aBaaHHI

Pimenns

Pe3vinsTaTn

Jo romoBHUX QyHKIIH m1adnony Pacax 3a [2] BimHEceMO:

- BU3Ha4YeHHS iHTEep(EHCy MiICUCTEM;

- JeNeryBaHHS 3aIUTIB KIII€EHTIB 0OpaHUM 00’ €KTaM ITiICUCTEMH;

- CTBOpEHHS HOBHIX METOJIB, 5IKi 00’ €THYIOTh BUKIUKHA CUCTEMH 1 HAJAIOTh JIOTIKY iX OMpAIFOBAaHHS;

- IPUXOBYBaHHS NPOLECiB 0OPOOKHU MiJICUCTEMH;

- ONTHMI3aLi0 HapaMeTpiB poOOYNX METO/IB IUISTXOM IiJICTAHOBKH PO3PAXOBAHUX 3HAYCHD.

[Mizcucremu maboHy peali3yroTh 3aKPUTHIL AJIsl 30BHIIIHIX KOMIIOHEHTIB (DYHKI[IOHAJ Ta OIpPaIbOBYIOTh
3anuTH KiIieHTiB. OfHA miIcucTeMa MOXE MaTh NOBUIbHY KinbkicTh ®acanis. KiieHt reHepye 3amutun dacany y
MPUXOBAHOMY PEIKUMI.

[[Ta6mon mpoektyBanHs PDacaj peKOMEHIOBAHO BHKOPHUCTOBYBATH B TPOIlECi pealizamii apXiTeKTypHOT
KOMITOHOBKH TIPOTpaMu I 3a0e3NeUeHHs KIIIEHT-CEpBEpHOI B3aeMO il pu 00’ €THAHHI MiICUCTEM CepBepa B OJUH
dacax TSI CTBOpPEHHS 3pyYHOTO KIIi€EHTChKOro iHTepdeiicy. Tomi Bech (QYHKIIIOHAN CKIQJHOT CHUCTEMH
00’ €THY€EThCSI B €IMHUNA KOMITOHEHT. KpiMm Toro, ®acam 3pydHO 3aCTOCOBYBATH JUIs peamizallii CHCTeMH Oe3TeKH,
o J03BOJIsiE YHi(iKyBaTH Habip JO3BOJCHHMX OIEparlii KIIEHTYy Ta PEryjaioBaTH JOCTYN KIi€HTa 10 0a30BOTro
(yHKITIOHAITY ITiICHCTEM.

[opomkyrodi mabIoHN MPOEKTYBaHHs a0CTParyroTh IPOLECH iHINIIOBAaHHS, 3a0€31eYyI0Th HE3aJIeKHICTh
CHCTEM BiJ cHocoOy CTBOpEHHs, KoMmno3uuii Ta ineHtudikanii o6’extiB [2]. ITopomxeHi mabnoHOM Kiacu
peaTi3yIOTh NMPUHIIUIY CTIAJKYBaHHS Ta IHKANCYIAMii GyHKIii. s npukiany po3missHeMO MIa0JIOH MPOCKTYBAaHHS
Onunak (Singleton), sKMi BITHOCHTBCA 1O CKJIAAy TBIpHUMX MIaOyoHiB. [JlaHmii maGioH rapaHTye Ui Kiacy
HasBHICTb OJIHOTO EK3eMIULIpY 1 3abe3neuye riobanbHy TOUKy HocTymy 1o Hbeoro [1]. CtBopeHuit ex3emruisp
PO3IIMPIOETHCS NUIAXOM yCTAIAKyBaHHS (DYHKIIH Ta J03BOJISLE KIIIEHTaM MPAIOBAaTH 31 CBOIM ()YHKIIIOHAJIOM, HE
3MiHIOIOYM BiacHUW koxa. Jliarpamy

- ) jubsysteml %! kpmaciB maGnIOHY — MPOEKTYBAaHHS
Gen =) iz i e OnuHak HaBeIECHO Ha puc.3.
| Sl SR MEh [Ta6non OauHAK yTPUMYE B
e ‘ g ToJsE: Uniquelnstance T2
e N SingletonData. Uniquelnstance
3 ; peaizye nocuiiaHHs 00’ €KTa CaMoro Ha
ubsystemn

= cebe Ta (opmye €IuHE IOCHIAHHS
2 "“:'j;;hm cucremu Ha OauHaka. ['0n0BHUN MeTO
mabnony Instance() mnoBeprae yxe
CTBOPCHE IOCHJIaHHA Ha 00 €KT
OnuHaka, 9uM 3abe3reuye oxHOpa3oBe CTBOpeHHS 00’ekta. Takum ymHOM, OIHMHAK peaidye MOCWIAHHS YCix
00’€KTIB Ha €IWHHMIA €K3EMIULIP KIJIACy, IO JTO3BOJISIE CKOPOTHUTH TPOIECH KOTIIOBAHHS 3alUTIB 13 3a0e3MeUeHHIM
€MHOTO BU3HAYEHOTO (DYHKIIIOHAITY.

IToBeninkoBi  MA0JIOHW  MPOECKTYBAHHS
BH3HAYAIOTh AITOPUTMHM Ta CHOCOOM peamizalii
B3aeMonii pi3HEX o06’ekTiB i Kmacie [3]. Ix
BUKOPUCTOBYIOTH 3 METOIO 3a0e3MeUeHHS THYYKOCTI

Puc. 2. [liarpama kiaciB ma6;101y npoexryBanns ®acan

Singleton
-uniquelnstance
-singletonData

+static Instance() [~ nstancs ~|FEtUM Uniquelnstance; H
+SingletonOperation()

MIPOTrPaMHOTO 3aCTOCYBaHHSI. Sx TIPUKIIa] +GenSingletonData()

po3misiHeMo  moBeaiHKoBHH  mabmon  Crpareris

(Strategy), MpU3HAYECHUI ISt inenrudikarii Puc. 3. Jliarpama kiiacis madsiony npoekTyBanns OIuHaK
ciMmeiicTBa aJTOPUTMIB, IHKATCYJISIIT ix Context Bubip crparerii Strategy
BJIACTHBOCTEH Ta 3a0€3MEYEHHA MOXKIMBOCTI 1X | S I TG

B3a€MO3aMiHHOCTI. | '0JIOBHUM 3aBJaHHSAM MIA0JIOHY € ;

¥

BHOIp ONTUMAJIBHOTO aTOPUTMY poOOTH 00’€KTa 3a [
THATIOM KJIIEHTa YU THIIOM OOpOOIIOBAaHUX NaHUX. Strategy = Ngﬂﬁthm(}ﬁ Concrete Strategy 1 ConcreteStrategyn
3amayi, IS SKAX PEKOMEHJOBAHO BUKOPHUCTaHHS —AlgorERmT) Algorthm{]

mabnony CrTpateris, Opi€HTOBaHI Ha 3MINMCHEHHS
BUOOPY aTOPUTMIB HOBEAIHKH KOXKHOTO CK3EMILISPY

Puc. 4. Jliarpama kiaciB ma6/ony npoexkryBannsi CtpaTeris
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KJacy Ta 00’eKTy Ha cTazii BUKOHaHHS. [HTepdeiic madiony 103BOJISE IHKAICYIIOBAaTH B COO1 HaOlp alnropuTMiB i
OIIPaLbOBYBATH iX y 3aKpUTOMY JUIs KIi€HTIB pexumi. liarpamy kiaciB mabnony Crpateris mokazaHo Ha puc. 4.
Knac Context mepecunae kmacy Strategy 3amut kmieHTa. Kmac Strategy BH3Hadae MOpSIOK peamizamii
pizanx anroputmiB. KonkperHi kiaacu Concrete Strategy peani3yroTe oOpaHi anmroputMu. KoxXHAN TOXiTHUHA Kiac
peanizye oaumH BapiaHT poOotu amroputmy. Bubip kmacom Context meBHEUX 00’ekTiB Strategy 3abesmedye
TUHAMIYHY 3MiHY aJITOPUTMIB y Tporeci ix peaizarii. HacmiakoM BUKOpHUCTaHHS MIa0IOHY € MOXIJINBICTh BiIMOBH
BiJl 3aCTOCYBaHHI ITlepeMHUKadiB Ta i/ab0 yMOBHHUX omepartopiB. [IpoTe BKIfOUeHHs mabI0Hy He 3BUIBHSE KIII€HTA Bif
HEOOXITHOCTI CaMOCTIHHO po3iOpaThcs B 0COOIMBOCTIX peaji3almii MOKIUBUX CTpaTeriid s 3aificHeHHS BHOOpY
HaWOIIBII BAaoi 3 HUX. Pe3ynbTaTi aHamni3y nepcreKTHB BUKOPUCTAHHS PO3TISIHYTUX I1A0JI0HIB 3BeeH] B Ta0u. 1.

Tabmus 1
IlepcneKTHBH BUKOPHCTAHHS IIA0JIOHIB NPOCKTYBAHHS
Hassa .
VYMOBH U1l BUKOPUCTaHHS IIepeBaru Henoniku
1abJIoOHy
Komn KOMIIOHEHTH CHCTeMH
, . . Bukopucranus mabaoHy
3B’SI3YIOTBCSI MK CO00I0, peali3yroun S
. CkiagHa cucTeMa MiHIMI3YeThCsl | mepenbdadae BBEICHHS
0araTOKOMIIOHEHTHY apXiTeKTypy; Y s . .
. B OIIMH 00’ €KT, SKUH | OZaTKOBOTO KOMIIOHEHTa 10 1
KIIIEHT-CEPBEPHHUX IIPOTpamax, KOJHI . .
®Dacap . BUKOpUCTOBYe KilieHT. [I[abmoH | Tak  CKIagHOi  CHCTEMH  Ta
orepanii CKJIaJHUX MiJICHCTEM cepBepa . N . )
X Hajae OuTbITy Oe3meKy Ut caMoi | CTBOPEHHST HOTO JIOTIKM, sIKa
00’ennytotees B onuH dacazn 3 MeTO0 .
. . | cucremu. Oynme moemHyBaTH yci omeparii
CIIPOLIEHHS KIJIiEHT-CEPBEPHOT
CHCTEMIL.
B3a€MOIT.
36epiraroThCs BUIBHI PECYpCH 3a
. aXyHOK  CTBOPCHHS  JIHIIE
Komu noTpiOHO sa6esnedntn | Do , et .
- OJIHOTO 00’€KTa y Beill cucTeMi. .
ICHYBaHHS JIMILE OJHOTO EK3eMIULIPY . Benuka yBara  npuaiIseTscs
R IpoctoTta MATPUMKH . .
00’€ekTa 3a Bech 4ac poOOTH NPOrpamuy; . CTBOPEHHIO (YHKIIOHAIY, SKHH
OnuHak MOTOKOOE3MEeYHOCTI.
Ko 6araThbOM KOMITOHCHTaM CHCTEMH .| 3abe3medye KOpeKTHY poboTy
L - NS CKOpOYEHHS IpoLECiB ,
HEOOXiHUI OIVH 1 TOH camuil 00’exT : . 00’ exTa.
KOITFOBaHHS 3amuTiB JUISE
abo pecypc.
CTBOPEHHS €IIMHOTO
($yHKIiOHAITY.
MOKJIMBICTD mo30yTucst | 30UIBIICHHS KUTBKOCTiI 00'€KTiB.
Ko noTpibHo 3miHIOBaTH BUOpaHmii | yMoBHHX omepartopiB. Kirient | Bucoki Bumoru 1o kimi€HTa, sSIKUi
Crpareris | PIWOPHIM  HESAIEKHO Bil 00'€KTiB- | MOXe obuparu HaWOIIbII | Mae 3HATH 0cOOJIMBOCTI
p KJTi€HTIB, sIKi HOr0 BHKOPHCTOBYIOTH | BIy4HY CTpaTeril0 3ajeXHO Bix | peamizamil KoxHOI cTpaTerii s
mix yac poOOTH MPOTpamMH. BUMOI  II0J0  MIBUAKOAIT 1 | BUOOpPY HAWOiIbLI BAAOL.
mam'siTi.
BucHoBkn

BukopucranHs ma0JIOHIB IPOEKTYBaHHS JI03BOJIIE aBTOMATU3yBaTH MPOLIECH CTBOPEHHS BHXIJTHOTO KOy
NPOrpaMHOr0 MPOJXYKTY Ta ONTHMI3yBaTh poOoTy mporpamu. [IpoBeneHuil aHami3 pi3HMX KJIaciB MIaOJIOHIB
JIO3BOJISIE CUCTEMATU3yBaTH OCOOJIMBOCTI, TIEPEBAry Ta HEAOJIIKM IXHOI'O BUKOPUCTAHHS Ta OKPECIUTH KOJIO 337124,
JUIsl PO3B’SI3aHHS SKUX IEPCIEKTHBHUM € BIPOBA/DKEHHS PO3IIHYTHUX MaOioHiB. TakMM YMHOM, BUKOPHCTaHHS
CTPYKTYPHUX LIa0JIOHIB NMPOEKTYBAaHHS ONTHMI3ye POOOTY KIII€HT-CEPBEPHUX JOAATKIB Ta CKIAJHHUX NMPOTPAMHHX
3aCTOCYBaHHs 0araTolaHKoBOi apXiTekTypw. I[lopomkyrodi 1maGIOHW JTO3BOJSIOTH 3a0€3MEYUTH HE3ICIKHICTH
CHCTEeMH BiJ] CIoco0y CTBOPEHHs, KOMITO3WIli Ta MOAaHHS 00 €kTiB. IloBemiHKOBI NIA0IOHW TPOEKTYBAaHHS
BH3HAYAIOTh CIMEHCTBA aJITOPUTMIB Ta peai3yioTh B3aEMOIII0 MiXK PI3HUMH 00’ €KTaMH 1 KJTaCaMH.
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