
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(14), 2013 

164 

 

sakredito analitikuri sistemis daproeqteba modelebiT  

marTvadi arqiteqturis bazaze 

ekaterine Turqia, megi giutaSvili, Tamar lominaZe, zviad arxoSaSvili 

saqarTvelos teqnikuri universiteti 

reziume 

warmodgenilia programuli sistemebis daproeqtebisa da modelirebis Tanamedrove 

koncefciebi da midgomebi. ganixileba msxvili kompaniebis programuli produqtebis 
realizaciisTvis obieqt-orientirebuli, servis-orientirebuli da proces-orientirebuli 
arqiteqturis erToblivi gamoyeneba da maTi semantikuri integraciis xerxebi modelebiT 

marTvadi arqiteqturisa da metaobieqtebis koncefciis bazaze. praqtikuli magaliTis 
saxiT SemoTavazebulia sakredito analitikuri sistemis daproeqteba modelebiT marTvadi 
arqiteqturis gamoyenebiT, rac sxvadasxva tipis modelebis informaciuli mTlianobis 

dacvas, modelebis transformaciasa da integracias uzrunvelyofs.  
sakvanZo sityvebi: modelebiT marTvadi arqiteqtura. unificirebuli modelirebis 

ena. biznes-procesebis modelireba. veb-servisi. sakredito sistema. 

1. Sesavali 

dResdReobiT, mxvili kompaniebis programuli produqtebis agebis arqiteqturis 
sruli kompleqti moicavs servis–orientirebuli da obieqt–orientirebuli midgomebis 

erTobliobas: sistemis realizaciis ZiriTadi xazia obieqt–orientirebuli midgoma, rac 
srulyofili xdeba servis–orientirebuli midgomiT. xSiria, aseve iseTi biznes–funqciebi, 
romlebic moiTxoven informaciis miRebas gare wyaroebidan. aseTi tipis moTxovnebisTvis 

dResdReobiT moqnili gadawyvetaa veb–servisi.  
servis–orientirebuli arqiteqturis damatebiT, obieqt–orientirebuli 

modelirebis koncefcias emateba proces–orientirebuli arqiteqtura. veb–servisi 

warmoadgens mcire masStabis erT dasrulebul process, romelic SeiZleba gamoZaxebul 
iqnas sxva mcire masStabis dasrulebuli procesisgan da dasruldes, aseve sxva veb–
servisis gamoZaxebiT. amdenad, servis–orientirebuli arqiteqtura aris dasrulebuli da 

gamijnuli procesebis (veb–servisebis) nakrebi, romelTa realuri gamoyeneba xdeba 
biznes–amocanis mixedviT. biznes–amocanis mixedviT veb–servisebis awyobis modelireba 

xorcieldeba biznes–procesebis Sesrulebis eniT (BPEL- Business Process Execution 
Language), rac procesebze orientirebuli koncefciis WrilSi ganixileba.  

proces-orientirebuli midgomis gamoyeneba dResdReobiT, iTvleba rogorc, 
saukeTeso praqtika kompaniis sruli arqiteqturis aRwerisa da biznes-procedurebis 

dokumentirebisTvis.  
kompaniis arqiteqtura ZiriTadad iyofa Semdegi saxiT: biznes–arqiteqtura 

(saqmianoba, strategia, miznebi, integracia), organizaciuli arqiteqtura (resursebi, 

funqciebi), sainformacio sistemebis arqiteqtura (informacia, danarTebi, servisebi, 
infrastruqtura). sainformacio sistemebi warmoadgens organizaciul resursebisTvis 
biznes–saqmianobis Sesrulebis mxardaWeras. am mxardaWeris uzrunvelsayofad, 

aucilebelia dekompoziciuri biznes-procesebis detaluri aRwera da Semdgom erT mTlian 
xedvaSi warmodgena kompaniis sruli arqiteqturis WrilSi, raTa ar dairRves 
Sesabamisoba organizaciis saqmianobasa da programul uzrunvelyofas Soris [1].  

2. ZiriTadi nawili 

programuli sistemebis marTva saerTaSoriso standartebis mixedviT iyofa oTx 
ZiriTad nawilad. esenia: 1. axali programuli produqtis Seqmna; 2. arsebul programul 

produqtSi cvlilebebis ganxorcieleba; 3. realizebuli programuli produqtis 
mxardaWera; 4. arsebuli programuli produqtis ganviTareba/gafarToeba. 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(14), 2013 

165 

 

aRniSnuli procesebis marTva da realizacia efuZneba models anu sainJinro 
gadawyvetilebas, rac asaxavs realuri sistemis qcevis, Tvisebebis, ZiriTadi 
mimarTulebebis, urTierTdakavSirebuli Siga obieqtebisa da funqciebis, dakavSirebuli 

biznes–procesebis, konkretuli procesis Semsrulebeli resursebis, TiToeuli procesis 
monacemTa nakadebis, monacemebis miReba/gadacemis wyaroebis, am monacemebis intefeisuli 
warmodgenis, sistemaze momqmedi Siga da gare zegavlenebis analizis gamokvlevas da 

imitirebul warmodgenas. 
aseTi masStaburi da detaluri aRwerisTvis, Tanamedrove praqtikaSi gamoyenebaSia 

modelirebis sxvadasxva tipebi da midgomebi, romelTa gaerTianeba (mepingi) iZleva 

kompaniis srul models. modelebis gaerTianebis da erT sistemad warmodgenis problemebi 
aqtualuri kvlevis sakiTxia platforma damoukidebeli (Platform Independent Model, PIM) 
da platforma damokidebuli (Platform Specific Model, PSM) sistemebis integraciis 

TvalsazrisiT. problemas warmoadgens, aseve, arsebuli programuli sistemebis 
modernizacia da misi restruqturizacia axali, Tanamedrove midgomebiT damuSavebul 
sistemebSi [2].  

imisaTvis, rom srulad moxdes realuri sistemis kvleva, misi aRwera ganixileba 
mravalaspeqturi midgomiT. aspeqtebis CamonaTvali ar aris SemosazRvruli da farTovdeba 
sistemis tipisa da kvlevis miznobriobis mixedviT, Tumca ZiriTadad, praqtikaSi 

gamoyenebaSia: organizaciuli, informaciuli, reglamenturi, funqcionaluri, rolur-
resursuli, infrastruqturuli, qceviTi, scenaruli, struqturuli, situaciuri 
(dinamikuri, statikuri), logikuri, testirebis, biznes-procesebis, biznes-wesebis, 

moTxovnebis da sxva modelebi. 
praqtikuli TvalsazrisiT, mravalaspeqturi modelirebis standartad aRiarebulia 

UML (Unified Mo del ing Language)   ena, romelic 14 diagramis gamoyenebiT axorcielebs 

programuli uzrunvelyofis agebis procesis formalizacias. rogorc, programuli 

inJineriis bazisi, UML ena akmayofilebs obieqt–orientirebuli koncefciis 

(prototipuli modelireba) da CASE (Computer-aided software engineering) teqnologiis 

(modelebis vizualurad asaxvis, modelebidan kodis generaciisa da uku–daproeqtebis) 
standartebs. Tumca, veb–servisebis modelirebisTvis saWiro gaxda procesebis 

prototipuli modelebis arseboba, risi formaluri instrumentic ar gaaCnia UML enas. 
amdenad, ganviTarda biznes–procesebis modelirebis notacia da Sesrulebis ena (BPMN, 
BPEL), rogorc proces–orientirebuli koncefciis formalizebuli instrumenti. 

programuli inJineriis teqnologiis kvlevis mimarTulebebi, dResdReobiT, 

orientirebulia mravalaspeqturi modelebis gamWoli saxiT arsebobaze, rac sxvadasxva 
tipis modelebis integraciis, urTierTkooperaciisa da transformaciis meqnizmebs 
uzrunvelyofs. modelebis mimarT gaCnda moTxovna informaciis mTlianobaze, rac 

sxvadasxva modelebSi, erT modelSi Seqmnili obieqtis (arsis) mravaljeradi gamoyenebis 
koncefciaa (polimorfizmis principi). magaliTad, veb-servisi, praqtikulad miiReba 
obieqt-orientirebuli klasebisa da meTodebis konvertirebiT. Sesabamisad, veb-servisi da 

klasi/meTodi semantikurad urTierTdakavSirebuli arsebia. sistemis modelirebisas 

klasebis diagrama igeba UML enis bazaze, xolo veb-servisi biznes-procesebis 

modelirebis eniT aRiwereba. faqtobrivad, es aris ori damoukidebeli modelirebis tipi, 

romelic erTidaigive Sinaarsis logikas sxvadasxva arqiteqturiT warmoadgens. xolo, am 
modelirebis obieqtebis formalizebuli aRwera araa TanakveTaSi. Sesabamisad, klasebisa 
da veb-servisis modelirebisas saWiro xdeba erTidaigive Sinaarsis ganmeorebiTi aRwera.  

am TvalsazrisiT,  SemuSavda modelebis obieqtebis warmodgena abtraqciis maRali 
doniT, rac metaobieqtis saxiT Camoyalibda. praqtikuli TvalsazrisiT metaobieqti 

gamoisaxeba Zlieri tipis (power type) streotipis (ganzogadebuli biblioTeka) 

gafarToebiT. magaliTad, klasis obieqtis metaobieqtia stereotipi – klasi. ufro 
maRali abstraqciis doneze, klasis metaobieqtia geometriuli figura oTxkuTxedi, sami 
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danayofiT. amgvarma midgomam SesaZlebeli gaxada modelebis Sinaarsobrivi 

transformaciac da safuZveli daudo modelebiT marTvadi arqiteqturis (MDA - Model-
Driven Architecture) koncefciis Seqmnas [3]. 

stereotipis koncefcia UML enis midgomaa, mxolod sakuTari diagramebis WrilSi. 

magaliTad, precedentebis diagramaSi aqtioris stereotipi SesaZlebelia daformirdes 
rogorc klasi. amdenad, precedentebisa da klasebis diagrama formalizebulad 

dakavSirebuli diagramebia. modelebiT marTvadi arqiteqtura bazirebulia stereotipebis 
koncefciaze da uzrunvelyofs modelebis obieqtis ganzogadebas metaobieqtebis doneze, 
im standartebis Sesabamisad, rac safuZvlad udevs modelebis formalizebul 

meTodologias. 1-el naxazze asaxulia obieqt-orientirebuli, servis-orientirebuli, 
proces-orientirebuli da modelebiT marTvadi arqiteqturis ierarqiuli 
urTierTdamokidebulebis fragmenti. 

 

 
nax.1. obieqt-, servis- da proces-orientirebuli da modelebiT marTvadi  

arqiteqturebis ierarqiuli urTierTdamokidebulebis fragmenti 

modelebiT marTvadi arqiteqturis moqnili instrumentaluri saSualebaa Sparx 
System Enterprise Architect, romelic moicavs programuli produqtis agebis sruli 

sasicocxlo ciklis damuSavebis, daproeqtebisa da modelirebis mTel speqtrs. sistemaSi 

aseve gaTvaliswinebulia programuli produqtis mxardaWeris funqciebis gamoyeneba-
testireba, trasireba, proeqtebis marTva da sxv. 

modelebiT marTvadi arqiteqturis erT-erTi mimarTulebis sademonstraciod 

ganvixiloT analitikuri sakredito sistema, romelic exmareba bankis klientebs 
distanciurad gamoikvlion da gamoiTvalon sasurveli sesxis miRebis SesaZleblobebi 
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internet-bankingis sistemiT, sakuTari finansuri, samarTlebrivi da qonebrivi monacemebis 
bazaze. sistemis sabaziso sainformacio resursi ivseba Siga, gare sabanko da saxelmwifo 
struqturebisgan mowodebuli monacemebiT – veb-servisis saxiT. analitikuri sakredito 

sistemis arqiteqtura moicavs obieqt-orientirebul, servis-orientirebul da process-

orientirebul midgomebs. amdenad, sistemis modelirebisas gamoiyeneba UML da biznes-

procesebis modelirebis enebi. aseve sesxis pirobebis gansazRvrisTvis aucilebelia 

sesxis gacemis sabanko regulaciebis gaTvaliswineba, rac SezRudvebis saxiT aisaxeba 
programul produqtSi. am TvalsazrisiT, sistemisTvis agebulia aseve biznes-wesebis 
modeli [4].  

me-2 naxazze naCvenebia analitikuri sakredito sistemis modelebis fragmentebi 

semantikuri integraciis (mepingi) xerxebiT Sparx System Enterprise Management 
instrumentis gamoyenebiT. 

 
nax.2. analitikuri sakredito sistemis modelebis semantikuri  

integraciis fragmenti 

rogorc, suraTzea asaxuli, biznes-wesebis modelSi integrirebulia klasebis, 

precedentebis, biznes-procesebis diagramebis calkeuli komponentebi, konkretul biznes-

moTxovnaze proceduruli damokidebulebis mixedviT. sistemis daproeqteba amgvari 

midgomiT, avtomaturad axdens cvlilebebis asaxvas biznes-wesebis modelSi, nebismieri 

komponentis cvlilebis ganxorcilebisas Sesabamis, dakavSirebul modelSi. 

3. daskvna 

biznes-saqmianobebis modernizacia an restruqturizacia mudmivi movlenaa 

organizaciebSi. erTi procesis Secvla xSir SemTxvevaSi zegavlenas axdens da iwvevs 

dakavSirebuli procesebis cvlilebasac, rac mniSvnelovani problemaa dakavSirebuli 

biznes-saqmianobebis myisierad urTierTasaxvis TvalsazrisiT. modelebiT marTvadi 

arqiteqtura gvTavazobs modelirebis obieqtebis/arsebis polimorfizmis principebs - erT 

modelSi Setanili cvlilebebis myisierad asaxvas dakavSirebul modelSi. 
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zogadad, modelebiT marTvadi arqiteqturis ideaa aigos Sablonuri modelebi, 

romlebic gamoyenebul iqneba sxvadasxva platformisTvis – programuli aplikaciis 

doneze (Java, Microsoft, Oracle da sxv.); teqnikuri infrastruqturis doneze (personaluri 

kompiuterebi, mobiluri telefonebi da a.S.); modelirebis doneze - erTi modelis 

Semadgeneli arsebi aRqmadi iyos dakavSirebuli modelebisTvis.  
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PROJECTING OF LOANS ANALYTICAL SYSTEM ON THE BASIS OF  

MODEL-DRIVEN ARCHITECTURE 

Turkia Ekaterine, Giutashvili Megi, Lominadze Tamar, Arkhoshashvili Zviad 
Georgian Technical University 

Summary 

In the article the modern approaches and concepts for modeling and projecting of software 
systems are offered. There, joint use the object-oriented, service-oriented and process-oriented 
architecture, and their semantic integration techniques to implement software product for large 
company, based on the concept of meta-object, and model-driven architecture (MDA) is 
considered. On the practical example projecting of analytical system of loans using of MDA is 
suggested, which provides information integrity, transformation and integration of various types 
of models. 

 
ПРОЕКТИРОВАНИЕ АНАЛИТИЧЕСКОЙ СИСТЕМЫ КРЕДИТОВ НА БАЗЕ  

АРХИТЕКТУРЫ, УПРАВЛЯЕМОЙ МОДЕЛЯМИ 

Туркия Е., Гиуташвили М., Ломинадзе Т., Архошашвили З. 
Грузинский Технический Университет 

Резюме 

Предложены современные подходы и концепции для моделирования и 
проектирования систем программного обеспечения. Рассматривается совместное 
использование объект-ориентированной, сервис-ориентированной и процесс-
ориентированной архитектуры и методы их семантической интеграции  для реализации 
программного продукта крупных компании на базе концепции метаобъектов и архитектуры, 
управляемой моделями (MDA - Model-Driven Architecture). На практическом примере 
предложено проектирование аналитической системы кредитов с употреблением MDA, 
которые обеспечивает информационную целостность, трансформацию и интеграцию 
различных типов моделей. 
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