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obieqt-roluri modelireba monacemTa bazis struqturis 

avtomatizebul reJimSi asagebad  
 

gia surgulaZe, nino Tofuria, nika mowoneliZe 
saqarTvelos teqnikuri universiteti 

reziume 

gadmocemulia ganawilebuli saproblemo sferos konceptualuri sqemis 

daproeqtebisa da misi Sesabamisi monacemTa bazis logikuri struqturis agebis 

procesebis avtomatizacia obieqt-roluri modelirebisa da vizualuri daprogramebis  

safuZvelze. Sedegebi adaptirebulia saqarTvelos mdinareTa hidroresursebis aRricxvis,  

statistikuri damuSavebisa da monitoringis sainformacio kompiuteruli sistemisaTvis. 

relizacia ganxorcielbulia MsSQL Server da ADO.NET garemoSi. 

gasaReburi sityvebi: marTvis sistema. monacemTa relaciuri baza. konceptualuri 

modeli. monacemTa logikuri struqtura. avtomatizebuli daproeqteba. obieqt-roluri 

modeli. hidroresursebi.  

 

1. Sesavali 

 

saproblemo aris informaciuli struqturis daproeqteba, Tavdapirvelad 

sasurvelia moxdes konceptualur doneze, sadac gamoyenebuli iqneba adamianisaTvis 

gasagebi ena.  

konceptualuri proeqti, romelic Seicavs monacemebs, procesebs da qcevis 

perspeqtivebs, efuZneba logikur monacemTa modelebidan erT-erTs (relaciurs, 

ierarqiuls, qselurs, obieqt-orientirebuls da a.S.). Cvens SemTxvevaSi proeqti 

ganxorcielebulia relaciur monacemTa bazebis sistemaze. 

monacemTa bazis dasaproeqteblad aucilebelia saproblemo sferos anu `saubris~ 

(Universe of Discourse -UoD)  formaluri modelis ageba. imisaTvis, raTa es moxdes 

saTanadod, saWiroa  UoD-is swori gaanalizeba da misi warmodgena naTlad, 

erTmniSvnelovnad garkveuli saxiT. swored am process amartivebs obieqt-roluri 

modelireba (ORM). igi saproblemo ares aRwers, rogorc obieqtebs, romlebic TamaSoben 

garkveul rolebs. bunebrivi enis da intuiciuri diagramebis (romelTa Cawerac xdeba 

magaliTebiT) gamoyeneba da aseve saproblemo sferos aRwera elementaruli faqtebis 

safuZvelze sagrZnoblad amartivebs daproeqtebis process.  

obieqt-roluri modelirebis adreuli versia 1970-ian wlebSi gamoCnda evropaSi. 

mas Semdeg igi iyo gafarToebuli da daxvewili mkvlevarebis mier avstraliaSi, evropaSi, 
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aSS-sa da sxva qveynebSi [1,2]. esaa modelireba faqtebis safuZvelze, sadac saproblemo 

are ganixileba, rogorc obieqtebis erToblioba, romlebic TamaSobs rolebs. teri 

halpins Tavis statiebSi dawvrilebiT aqvs aRwerili obieqt-roluri modelirebis 

procesebi [3,4]. 

2. ZiriTadi nawili 

konceptualuri modelis dasaproeqteblad gamoyenebulia obieqt-roluri 

modelireba (ORM). obieqt-roluri modelireba miaxloebulia bunebriv salaparako 

enasTan. esaa modelireba faqtebis safuZvelze. aq saproblemo are ganixileba, rogorc 

obieqtebis erToblioba, romlebic TamaSobs garkveul rolebs.  

ORM-modelis asagebad aucilebelia saproblemo sferos aRwera faqtebis 

safuZvelze. Cven ganvixilavT hidroresursebis monitoringis sistemis monacemTa bazis 

konceptualuri sqemis (arsTa-damokidebulebis modeli) sinTezis amocanas [5]. igi 

eyrdnoba obieqtis semantikis aRweras kategorialuri analizisa da logikur-algebruli 

meTodebis (relaciuri binaruli mimarTebebi) safuZvelze [1].  

hidroresursebis marTvis sferos specialist-eqspertis mier Cveulebriv 

salaparako enis gramatikuli konstruqciebis gamoyenebiT Sedgeba marTvis obieqtis 

sityvieri aRweris faqtebis simravle (am sferoSi arsebuli wesebisa da kanonzomierebis 

gaTvaliswinebiT).    

f1  - mdinares aqvs dasaxeleba; 

f2  - mdinares aqvs sigrZe; 

f3  - mdinres aqvs auzis farTobi; 

f4  - mdinare miedineba ... dasaxlebul punqtebze; 

f5  - mdinares aqvs simaRle zRvis donidan; 

f6  - mdinares aqvs Senakadi; 

f7  - Senakads aqvs dasaxeleba; 

f8   - mdinares aqvs kategoria I, II, III (wyaluxvi, saSualowyliani, naklebwyliani); 

f9  - mdinareze ganTavsebulia sakontrolo punqtebi; 

f10 - sakontrolo punqts aqvs anaTvali; 

f11 - anaTvali Sedgeba : wylis xarjis, temperaturisa da natanisagan; 

f12 - wylis xarjisTvis gamoiTvleba saSualo ariTmetikuli; 

f13 - temperaturisTvis gamoiTvleba saSualo ariTmetikuli; 

f14 - natanisTvis gamoiTvleba saSualo ariTmetikuli; 

f15 - anaTvals iReben yoveldRe; 

f16 - dRes aqvs Tve da weli. 
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TiToeuli faqti aris binaruli damokidebuleba or obieqts Soris. logikuri 

predikati axdens obieqtebis identificirebas da kavSiris gansazRvras. im SemTxvevaSi Tu 

ganisazRvreba obieqtis mxolod erTi Tviseba, saqme gvaqvs erTadgilian predikatTan 

(unary fact). predikats SeiZleba hqondes (1,2,3,..) operandi, Tumca radgan predikati 

elementarulia 3-4 operandze meti iSviaTad gvxvdeba. umravles SemTxvevaSi predikati 

aris orobiTi. aseTi predikatebisaTvis arsebobs inversuli predikati. ise, rom faqti 

SeiZleba wavikiTxoT orive mimarTulebiT. 

meore etapze xdeba faqtebis tipebisaTvis diagramis ageba. obieqtebi gamoisaxeba 

elifsebiT, predikatebi marTkuTxedebiT, mniSvnelobis tipi gamoisaxeba wyvetili 

elifsiT. predikati ikiTxeba marcxnidan-marjvniv da zemodan-qvemoT manam, sanam ar 

Sexvdeba niSani “<<”, romelic cvlis wakiTxvis mimarTulebas sawinaaRmdego 

mimarTulebiT. Semdeg bijebze xdeba SezRudvebis daweseba. obieqt-roluri modelireba 

gamoiyenebs Semdegi saxis SezRudvebs: unikalurobis, iZulebis, wriuli, qvesimravleTa 

Sedarebis, sixSiris, indeqsuri da mniSvnelobis [1]. 

1-el naxazze mocemulia Cvens mier Sedgenili faqtebis safuZvelze Visual 

Studio.NET platformaze momuSave MsVisio instrumentis gamoyenebiT agebuli ORM-

diagrama (Object Source Model).  

me-2 naxazze warmodegenilia sawyisi ORM-diagramis safuZvelze MsVisio-s 

specialuri generirebis programis daxmarebiT avtomatizebul reJimSi ER–modelis agebis 

Sedegebi. aq SesaZlebelia sistemis damproeqteblis mier xeliT garkveuli koreqturis 

Catareba, romelic formalizebulad daazustebs Sinaarsobrivi koncefciis Caweras. 

me-3 naxazi Seesabameba DDL–failis teqstur aRweras, romelsac sistema Seadgens 

wina bijze miRebuli ER-modelis safuZvelze. es faili aris safuZveli MsSQL Server –

garemoSi monacemTa bazis asagebad Enterprise Manager–Si. (nax.4 da 5)    
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nax.1. ORM diagrama 
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nax.2. ER modeli 

 
 
/*    This SQL DDL script was generated by Microsoft Visual Studio (Release Date: LOCAL BUILD). */ 
/*    Driver Used : Microsoft Visual Studio - Microsoft SQL Server Driver.                    */ 
/*    Document    : D:\NINO\ORM\STATIA_HESEBI\HESI_ER1.VSD.                                   */ 
/*    Time Created: 20 November 2007  19:04.                                                  */ 
/*    Operation   : From Visio Generate Wizard.                                               */ 
/* Create Hesi database.        
use master   
go 
create database "Hesi"   
go 
ue "Hesi"   
go 
/* Create new table "Mdinare".                                                                */ 
create table "Mdinare" (  
 "Mdinare ID" char(10) not null, 
 "Aqvs Saxeli_1" char(10) not null, 
 "Aqvs Sigrdze" char(10) not null, 
 "Aqvs Auzis_Partobi" char(10) not null, 
 "Aqvs Simagle_SRvis_ done" char(10) not null, 
 "Aqvs Categoria code" char(10) not null constraint "MdinareAqvs Categoria code_Chk" check ("Aqvs 
Categoria code" = 'I,II,III') )   
go 
alter table "Mdinare" 
 add constraint "Mdinare_PK" primary key ("Mdinare ID")    
…. 
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alter table "Shenakadi" 
 add constraint "Mdinare_Shenakadi_FK1" foreign key ( 
  "Mdinare ID") 
  references "Mdinare" ( 
  "Mdinare ID") on update no action on delete no action   
  "Anatvali num") on update no action on delete no action   
…. 
Create Procedure Anatvali_freq1 as 
/*   Microsoft Visual Studio generated procedure code. */ 
if ( 
    not exists (select * from "Anatvali" 
                group by "Anatvali"."Aqvs Dge num" 
                having count(*) > 31) 
) 
  return 1 
else 
  return 2 
/* End Anatvali_freq1                                                                         */ 
go 
/* This is the end of the Microsoft Visual Studio generated SQL DDL script.                   */ 
 

nax.3. DDL programis teqsti 
 
 

 
 

nax.4. ER-sqema MsSQL Server - garemoSi 
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nax.5. bazis cxrilebis logikuri struqturebi 

 

3. daskvna 

SemoTavazebuli avtomatizebuli procedura saSualebas iZleva hidroresursebis 

eqspert-specialistma, instrumentis gacnobisa da mcire treningis Semdeg, damoukideblad 

aagos ganawilebuli saproblemo sferos konceptualuri sqema da misi Sesabamisi 

monacemTa baza. logikuri struqturis agebis procesebis avtomatizacia obieqt-roluri 

modelirebisa da vizualuri daprogramebis  safuZvelze amcirebs sistemis daproeqtebisa 

da realizaciis dros, agreTve ufro srulyofili xdeba obieqtis semantikuri modeli. 
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ОБЪЕКТ-РОЛЕВОЕ МОДЕЛИРОВАНИЕ ДЛЯ АВТОМАТИЗИРОВАННОГО 
ПОСТРОЕНИЯ СТРУКТУРЫ БАЗ ДАННЫХ  

 
Сургуладзе Г.Г., Топурия Н.Ш., Моцонелидзе Н.А. 

Грузинский Технический университет 
 

Резюме 
 
 Излагаются вопросы автоматизации процессов проектирования концептуальной 
схемы распределенной проблемной области и построения соответствующей логической 
структуры базы данных на основе объектно-ролевого моделирования и визуального 
программирования. Результаты адаптированы для учета, статистической обработки и  
мониторинга гидроресурсов рек Грузии на базе информационной компьютерной 
системы. Программная реализация  системы выполнена на платформе  MsSQL Server и  
ADO.NET.       

 

OBJECT-ROLE MODELLING FOR THE AUTOMATED CONSTRUCTION OF 
STRUCTURES OF DATABASES 

Surguladze Gia, Topuria Nino, Motzonelidze Nika 
Georgian Technical University 

 
Summary 

 
Questions of automation of processes of designing of the conceptual scheme of the 

distributed problem area and construction of corresponding logic structure of a database on 
the basis of object-role modelling and visual programming are stated.  Results are adapted for 
the account, statistical processing and monitoring of hydroresources of the rivers of Georgia 
on the basis of information computer system. Program realization of system is executed on 
platform MsSQL Server and ADO.NET. 
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