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reziume 

ganixileba programuli inJineriis teqnologiis ganviTarebis Tanamedrove 

koncefciebi, UML enis srulyofis ZiriTadi mimarTulebebi meta-modelirebis principebisa 

da Tanamedrove standartebis mixedviT. aRwerilia programuli inJineriis uaxlesi,  

ganviTarebadi paradigma - modeluri inJineriis teqnologia (Model-Driven Development-

MDD), gaanalizebulia am teqnologiis gamoyenebis sazRvrebi da asaxvis formebi 

Tanamedrove instrumentul saSualebebSi.  

sakvanZo sityvebi: meta-modelireba. UML profili. Clabject. MOF. modeluri 

inJineriis arqiteqtura. MDA. 

1. Sesavali 

sainformacio sistemebis ganviTarebis TvalsazrisiT, samecniero kvlevebi 

mimarTulia sxvadasxva modelirebis sistemebis, programuli kodis, monacemebisa da 

informaciis integraciis, transformaciis, migraciisa da urTierTTavsebadobis 

teqnologiebis srulyofisken. gamomdinare aqedan Tanamedrove modelirebis enebis mimarT 

Cndeba maqsimalurad adaptirebisa da abstraqciis maRali doniT warmodgenis moTxovnebi. 

am mimarTulebiT, mniSvnelovani ganviTareba hpova UML enam, romelic programuli 

inJineriis moqnil da farTod gavrcelebul teqnologiad iTvleba. UML enis srulyofis 

mizniT OMG jgufis mier SemuSavda programuli uzrunvelyofis teqnologiuri 

damuSavebis ganviTarebadi paradigma - modeluri inJineria anu modelebiT marTvadi 

arqiteqtura (Model-Driven Development-MDD), romelic dResdReobiT, masStaburi 

sistemebis kompoziciisa da integraciis problemebis gadaWris moqnil teqnologiad 

iTvleba. MDD saSualebas iZleva gardaqmnas modelebi platformadamoukedebel 

artefaqtebad, maRali donis programul teqnologiebSi gamosayeneblad (magaliTad,  EJB, 

.NET) [1]. 

rogorc wesi, programuli uzrunvelyofis sistemebis realizacia moiTxovs 

sistemis mravalvariantul kvlevas (aRwera, dagegmva, damuSaveba, realizacia, testireba, 

validacia, danergva) modelirebis sxvadasxva tipisa da Sesabamisad, sxvadasxva 

instrumentuli saSualebebis gamoyenebiT. modelebis sxvadasxva tipebis gamoyenebis 

farglebSi ZiriTadad erTiandeba procesebis koordinaciis, dinamikuri simulaciis, 

servis-orientirebuli modelirebis, obieqt-orientirebuli daproeqtebisa da a.S 

standartebi (magalioTad, CASE, RAD, BPMN, WFMS, PetriNet, DSM, SOA). miuxedavad 
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imisa, rom aRniSnuli modelebi srulyofilad axdenen sistemis aRweras, Cndeba rigi 

problemuri sakiTxebi, rac ZiriTadad ukavSirdeba modelirebuli elementebisa da 

monacemebis integracias, araformaluri da formaluri modelebis urTierTaRqmadobasa da 

kompleqsur ganxilvas.  

am TvalsazrisiT, modeluri inJineriis teqnologiis koncefciaa sxvadasxva tipis 

modelebis urTierTtransformacia, rac teqnikurad XML enaze bazirebuli sintaksuri 

analizatorisa (XMI) da meta-modelirebis principebis (MOF-Meta Object Facility) 

mixedviT xorcieldeba.   

2. ZiriTadi nawili 

meta-modelirebis koncefcia ixilavs modelebis formaluri aRwerisa da 

abstraqciis oTx ierarqiul dones: realuri obieqti aRiwereba modeliT 

(standartizebuli grafikuli notaciebi, enis sintaksi da semantika), modelis aRwera 

xdeba meta-modeliT anu super struqturiT (SeTanxmebuli grafikuli notaciebi, enis 

sintaksi da semantika), meta-modeli aRiwereba meta-meta modeliT (gafarToebadi 

grafikuli notaciebi, enis sintaksi da semantika), xolo meta-meta modeli (Sablonebi) 

TviTaRweradia (nax.1). 

 
nax.1. meta-modelirebis koncefcia 

am koncefciis mixedviT, obieqti, modeli da meta modeli Sesabamisad, aris 

modelis, meta-modelisa da meta-meta modelis egzempliari anu konkretizacia. magaliTad, 

arsTa damokidebulebis modelis grafikuli notaciebi - arsi, relacia da atributi 

aRiwereba meta-modelis `super” elementebiT: marTkuTxedi, isari da ovali. am 

TvalsazrisiT, modeluri inJineriis sistemebi, sxvadasxva tipis modelebis 

urTierTasaxvas praqtikulad axorcielebs modelebis transformaciis saSualebebiT da 

specialiuri `plugin”-ebis SemuSavebiT (mniSvnelovnad aqtualuria, modelirebis 

sxvadasxva  instrumentuli saSualebebis gamoyenebis farglebSi), rasac faqtobrivad, 

safuZvlad udevs meta-modelirebis koncefciis gamoyeneba _ modelebis e.w. zogadi 

struqturuli aRwera [2].  
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modeluri inJineriis bazaze, UML enam ganaviTara sxvadasxva Zireuli 

mimarTulebebi: daixvewa da gafarTovda statikuri da dinamikuri diagramebis nairsaxeoba; 

Seiqmna Tavisufali stereotipebis gamoyenebisa da Seqmnis SesaZleblobebi (UML 

profili); Camoyalibda da ganviTarda meta-modelirebis principebi – infrastruqtura 

(UML modelis Siga struqturis reorganizacia, bazuri klasebis gafarToeba), 

superstruqtura (komponenturi damuSaveba, meta-modelis gafarToeba, sxvadasxva 

standartebTan Sesabamisobis SesaZlebloba), obieqtebis  SezRudvebis ena (OCL, Object 

Constraint Language), diagramebis urTierTgacvlis formati (XMI). 

amavdroulad, meta-modelirebis koncefciis bazaze ganisazRvra meta-ierarqiis e.w. 

Rrma egzempliarisa da materializaciis cnebebi, ris safuZvelzec Semodis axali 

standarti Clabject (obieqt-orientirebuli paradigma), rac klasis ormagi Tvisebis 

aRweris meqanizmia. magaliTad, obieqtis `konkretuli TanamSromeli” atributia – gvari, 

Rrma egzempliarisa da materializaciis cnebebis mixedviT, meta-klass ”universitetis 

kadrebi”, aseve gaaCnia atributi – gvari (nax.1). azrobrivad, klasi, SesaZlebelia iyos 

gamoyenebuli rogorc klasi, ise obieqti. me-2 da me-3 naxazebze asaxulia, Clabject-is 
funqcionirebis principi.  

 
nax.2. Clabject-is funqcionirebis principi 

Clabject – is gamoyeneba, jerjerobiT mxolod modelirebis sistemebis donezea 

realizebuli (klasis stereotipis saxeobebi: powertype - Zlieri tipi, participant – 
monawile tipi), mimdinareobs kvlevebi obieqt-orientirebuli programirebis sistemebSi 

dasanergad [2,3]. 

UML metamodelis Siga struqturis reorganizaciis, moduluri saxiT gafarToebis 

amaRlebisa da sxvadasxva standartebTan Sesabamisobis sarealizaciod, OMG jgufis mier 
Camoyalibda, UML profilis Semdegi mimarTulebebi [4]: 

} Platform Independent Model (PIM) & Platform Specific Model (PSM) for Software Radio 
Components (also referred to as UML Profile for Software Radio); 

} UML Profile for CORBA® and CORBA® Component Model (CCM) UML Profile for 
Enterprise Application Integration (EAI); 

} UML Profile for Enterprise Distributed Object Computing (EDOC);  
} UML Profile for Modeling QoS and Fault Tolerance Characteristics and Mechanisms; 
} UML Profile for Schedulability, Performance and Time; 
} UML Profile for System on a Chip (SoC); 
} UML Profile for Systems Engineering (SysML);  
} UML Testing Profile.  
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mniSvnelovania, rom UML2 

modelirebis instrumentul saSualebebSi 

ar moxda am cvlilebebis erToblivi 

asaxva. ZiriTadad, gamoikveTa iseTi 

moqnili sistemebi, rogoricaa – Sparx 

System EA, Visual Paradigm for UML, IBM 

Rational Software Architect, PowerDesigner, 

MagicDraw UML, EclipseUML Studio, 

WebSphere Development Studio. 

rig sistemebSi yuradReba eqceva 

UML profilis srulyofas sxvadasxva 

kuTxiT (programuli skriptis 

gamoyenebiT, grafikuli obieqtis CasmiT, 

stereotipebis vizualuri cvlilebebiT da sxv.), rigi sistemebi anviTareben programuli 

kodis generaciis mimarTulebas platformadamokidebuli mimarTulebiT. aseTi calsaxa 

mxardaWeris ZiriTadi problema SesaZloa iyos am teqnologiis siaxle. faqtobrivad, 

literaturul wyaroebSi xazgasmulia UML2 teqnologiis rTuli, swrafi da 

mravalmxrivi ganviTareba, ris gamoc jer kidev srulad ar aris Camoyalibebuli da 

kvlevis obieqtad rCeba UML2-is standartis wesdeba da meta-meta modelirebis 

gamoyenebis sazRvrebi. 

3. daskvna 

rogorc wesi, yovel models gaaCnia abstraqciis SemosazRvruli done, sxvadasxva 

semantika da iyenebs gansxvavebul sintakss. gamomdinare aqedan, modelebis transformacia 

gardaqmnis mxolod konkretul models sxva konkretul modelad. xSir SemTxvevaSi 

ikargeba struqturuli informacia, rac iwvevs monacemTa integraciisa da sinqronizaciis 

problemebs. es niSnavs, rom transformirebuli modelebis elementebs Soris ar arsebobs 

semantikuri urTierTkavSiri, SeuZlebelia erTi tipis modelis arsis an obieqtis 

gamoyeneba meore modelSi, vinaidan meta-modeli aRwers modelis abstraqtul nawils da 

ara Sinaarss. faqtobrivad, modelebis transformaciis gamoyeneba arTulebs sistemis 

mTlianobis dacvas da Sesabamisad sistemis srul analizis. amdenad,  problematur 

sakiTxad jer kidev rCeba sxvadasxva tipis modelebis erTiani integrirebuli garemos 

Seqmna, sadac modelis elementebsa da arsebs Soris sruli semantikuri urTierTkavSiri 

ganxorcieldeba. miuxedavad amisa, modeluri inJineriis teqnologiis gamoyeneba Wris 
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mraval problematur sakiTxs rTuli programuli sistemebis modelirebis sferoSi 

platformadamoukidebeli da domenze orientirebuli modelirebis mimarTulebiT. 
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MODERN TECHNOLOGIES OF SOFTWARE ENGINEERING DEVELOPMENT 
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Summary 

In the Article the modern concepts of development of thesoftware -engineering 

technology as well as the main direction of perfection of UML under modern standards and 

principles of meta-modeling are considered. The newest developing paradigm of software 

engineering MDD (Model-Driven Development) is described and the application thresholds 

of this technology along with the reflection forms in modern modeling tools are analysed. 
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Резюме 

В статье рассмотрены современные концепции развития технологии Программной 

Инжинерии, основные направления совершенствования UML по современными стандартам и 

принципам мета-моделирования. Описана новейшая развывающая парадигма Программной 

Инжинерии - Технология Модельной Инжинерии (MDD - Model-Driven Development), 

проанализированы границы использования этой технологии и формы отражения в современных 

инструментальных средствах моделирования. 
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