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interkorporaciuli servis-orientirebuli sistemis  
monacemTa bazebis daproeqteba da realizacia    

gia surgulaZe, nino Tofuria, irakli bulia 
saqarTvelos teqnikuri universiteti 

reziume 

ganixileba korporaciaTaSorisi avtomatizebuli sistemis monacemTa bazebis obieqt-

roluri modelirebis amocana da misi gadawyveta. SemoTavazebulia sxvadasxva safinanso 

struqturebs Soris ganawilebuli, logikurad erTiani monacemTa bazis agebis koncefcia 

servis-orientirebuli arqiteqturis safuZvelze. Sedegebi realizebulia veb-aplikaciebis 

saxiT Ms Visual Studio.NET platformaze Natural ORM Architect modelirebis programuli 

instrumentisa da Ms SQL Server paketis gamoyenebiT.   
sakvanZo sityvebi: konceptualuri sqema. obieqt-roluri modelireba. ORM. ERM. 

NORMA. SQL. DDL.  
1. Sesavali 

marTvis sainformacio sistemebis dasaproeqteblad aucilebelia konceptualeri 

modelis anu saproblemo sferos ER-modelis ageba, romlis safuZvelzec Semdgom xdeba 

monacemTa ganawilebuli relaciuri bazis struqturebis daproeqteba [1,2]. 

interkorporaciuli sistemis magaliTisaTvis ganvixilavT finansTa saministros 

Semosavlebis samsaxurisa da safinanso bankebis erTian eleqtronul sistemas, romelc 

servis-orientirebuli arqiteqturis (SOA) principiT funqcionirebs [3].   

konceptualuri modelirebis ganviTarebul teqnikas warmoadgens obieqt-roluri 

modelireba (ORM), romelic praqtikulad aris semantikuri modelirebis instrumenti 

faqtebze dayrdnobiT [4]. bunebrivi enis da intuiciuri diagramebis (romelTa Sevsebac xdeba 

magaliTebiT) gamoyeneba da aseve saproblemo sferos aRwera elementaruli faqtebis 

safuZvelze, sagrZnoblad amartivebs daproeqtebis process [2]. 

konceptuluris modelis avtomaturi daproeqtebisaTvis statiaSi warmodgenilia 

obieqt-roluri modelirebis meTodi (ORM). NORMA (Natural ORM Architect) aris axali 

modelirebis instrumenti obieqt-roluri diagramebis dasaproeqteblad ORM2-is bazaze [2]. 

2. ZiriTadi nawili 

Tavdapirvelad xdeba saproblemo aris, kerZod korporaciaTaSorisi arsebuli sistemis 

moTxovnilebaTa analizi da teqnikuri davalebis gansazRvra. arsebuli biznes-procesebisa da 

biznes-wesebis safuZvelze Camoyalibdeba faqtebi, anu im kanonzomierebaTa erToblioba, 

romelic unda aisaxos monacemTa bazis modelSi. amgvarad, miRebuli semantikuri faqtebis 

simravlis fizikuri gadataniT avtomatizebuli daproeqtebis NORMA instrumentiT Ms 
Visual Studio.NET garemoSi, ganisazRvreba Cveni sistemis obieqt-roluri modeli, romlis 

mixedviTac Semdgom aigeba ERM-diagrama [2]. 
safinanso bankebis da Semosavlebis samsaxuris korporaciis urTierTobebis saproblemo 

sfero aRiwereba, magaliTad, Semdegi saxis informaciiT: „bankSi klientis registracia xdeba 

operatoris mier, `klientebis marTvis~ programis saSualebiT. axal klients eniWeba 

statusi „mxolod biujeturi“. am klientis Sesaxeb Setyobineba egzavneba Semosavlebis 
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samsaxurs. Semosavlebis samsaxuri amowmebs klientis monacemebs. kerZod, gansazRvravs aqvs 

Tu ara am klients raime valdebuleba (davalianeba biujetis mimarT an sxv.) da Semdeg banks 

ugzavnis Sesabamis sapasuxo Setyobinebas. am Setyobinebis Sesabamisad xdeba klientis 

statusis Secvla „aqtiurze“ (Tu ar aqvs valdebuleba). 

klientis angariSebze inkasos (an yadaRas) warmodegnisTvis Semosavlebis samsaxuri 

aformirebs Setyobinebas, romelic Seicavs klientis monacemebs da Tanxis odenobas. es 

Setyobineba egzavneba bankis veb-serviss. operatori inkasoebis (an yadaRebis) marTvis 

modulSi naxulobs Semosuli inkasoebis sias da amowmebs maT. dadasturebul inkasoebze 

Windows servisi klientis angariSebs aniWebs „mxolod biujetur“ statuss“ da a.S.  

elementaruli faqtebis erToblioba SeiZleba ase warmovadginoT: 

f1- klients aqvs gvari; f2 - klients aqvs angariSi ; f3-klients aqvs tipi; f4-angariSs 
aqvs angariSis nomeri ; f5-angariSs aqvs valuta; f6-klients aqvs inkaso; f7-inkasos aqvs 

inkasos statusi; f8-angariSebs aqvs angariSebis statusi; f9-angariSs aqvs filiali;        

f10-klients aqvs statusi; f11-angariSidan xdeba inkasoSi miTiTebuli Tanxis moxsna  da a.S. 

am faqtebis safuZvelze NORMA programuli instrumentiT agebuli Sesabamisi ORM-
diagrama warmodgenilia  1-el naxazze.  

 
nax.1. ORM-modelis fragmenti 

ORM_diagramaze obieqtebi gamosaxulia elifsebSi, wyvetili elifsi aRniSnavs 

mniSvnelobas (value), predikatebi gamosaxulia marTkuTxedebSi. gamoyenebulia binaruli da 

ternaruli predikatebi.  

SezRudvebi gamosaxulia Semdegi aRniSvnebiT: 
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•    iZulebis SezRudva: `TiToeul klient aqvs gvari”; 

     Siga unikalurobis SezRudva binaruli faqtis tipze gviCvenebs, rom `klientis angariSi 

SeiZleba gaxsnili iyos bankis mxolod erT filialSi~.  

     qvetipis SezRudva: klientidan gamovyaviT ori qvetipi `gadamxdeli~ da `aragadamxdeli~; 

qvesimravlis SezRudva: Tu bazaSi miTiTebulia `angariSis daxurvis TariRi~,  

Tavdapirvelad aucileblad unda iyos miTiTebuli `angariSis gaxsnis TariRi~;  

wyvilis gamoricxvis SezRudva: `klients gaaCnia~ an `ar gaaCnia valdebuleba~;  orive 

faqtis arseboba erTad gamoricxulia. 

Cven mier programul instrumentSi Setanil faqtebs obieqtebisa da maTi semantikuri 
kavSirebis Sesaxeb aqvs 1-el cxrilSi naCvenebi saxe.  

cxr.1 
Fact Types: 
Client aqvs ClientName. 
Each Client aqvs exactly one ClientName. 
It is possible that more than one Client aqvs the 
same ClientName. 
Gadamxdeli is an entity type. 
Reference Scheme: Client has Client_Id. 
Reference Mode: .Id. 

Fact Types: 
Gadamxdeli aqvs Registraciisorgano. 
For each Registraciisorgano, at most one gadamxdeli 
aqvs that Registraciisorgano. 
It is possible that the same gadamxdeli aqvs more 
than one Registraciisorgano. 
Tarigi is an entity type. 
Reference Scheme: Tarigi has YMD. 
Reference Mode: YMD. 

Fact Types: 
Each gadamxdeli is an instance of Client. 
Gadamxdeli aqvs Saxazinokodi. 
Gadamxdeli aqvs Registraciisorgano. 
Aragadamxdeli is an entity type. 
Reference Scheme: Client has Client_Id. 
Reference Mode: .Id. 

Fact Types: 
Gadamxdeli aqvs Saxazinokodi. 
Each gadamxdeli aqvs at most one Saxazinokodi. 
For each Saxazinokodi, at most one gadamxdeli aqvs 
that Saxazinokodi. 
Registraciisorgano is a value type. 
Portable data type: Text: Variable Length. 

Fact Types: 
Each aragadamxdeli is an instance of Client. 
Saxazinokodi is a value type. 
Portable data type: Text: Variable Length. 
 

Fact Types: 
Filialis_Id has Filialis_Id_Nr. 
Angarishi aqvs Filialis_Id. 
Angarishi aqvs Filialis_Id. 
Each Angarishi aqvs exactly one Filialis_Id. 
It is possible that more than one Angarishi aqvs the 
same Filialis_Id. 
Angarishis_Nomeri is an entity type. 
Reference Scheme: Angarishis_Nomeri has 
Angarishis_Nomeri_Nr. 
Reference Mode: .Nr. 

da a.S. 

me-2 naxazze Cans sistemis mier agebuli predikatebis nusxa. 

 
nax.2 

MsVisual_Studio.NET garemoSi NORMA programuli paketis saSualebiT ORM-

diagramidan avtomaturad vRebulobT ERM arsTa damokidebulebaTa models (nax.2).  

⊆ 
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nax.2 ER-diagramis fragmenti 

Semdeg avtomaturad miiReba SQL Server monacemTa bazis fizikuri struqtura. me-3 
naxazze naCvenebia  MsVisualStudio.Net  garemoSi  

 
nax.3. DDL-failis generacia 

sistemis mier avtomaturad generirdeba DDL–faili, romlis fragmenti mocemulia 

qvemoT: 
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–– ERM დიაგრამის შესაბამისი DDL ფაილის ტექსტი -------- 
CREATE SCHEMA ORMModel1 
GO 
CREATE TABLE ORMModel1.Cleint 
( 
   cleintId BIGINT CHECK (cleintId IN (N'aqtiuri', N'daxuruli', N'aqvs valdebuleba'))  
                                                                             NOT NULL, 
   clientName NATIONAL CHARACTER VARYING(MAX) NOT NULL, 
   aqvsDaxurvisTarigi DATETIME NOT NULL, 
   aqvsGaxsnisTarigi DATETIME NOT NULL, 
   gadamxdeliSaxazinokodi NATIONAL CHARACTER VARYING(MAX), 
   statusi NATIONAL CHARACTER VARYING(MAX) CHECK (statusi IN (N'aqtiuri', N'daxuruli', 
N'aqvs valdebuleba')), 
   gaachniaValdebuleba BIT, 
   arGaachniaValdebuleba BIT, 
   CONSTRAINT Cleint_PK PRIMARY KEY(cleintId) 
) 
GO 
CREATE VIEW ORMModel1.Cleint_UC (gadamxdeliSaxazinokodi) 
WITH SCHEMABINDING 
AS 
 SELECT gadamxdeliSaxazinokodi 
 FROM   ORMModel1.Cleint 
 WHERE  gadamxdeliSaxazinokodi IS NOT NULL 
GO 
 
CREATE UNIQUE CLUSTERED INDEX Cleint_UCIndex ON 
ORMModel1.Cleint_UC(gadamxdeliSaxazinokodi) 
GO 
CREATE TABLE ORMModel1.Angarishebi 
( 
   angarishebiCode NATIONAL CHARACTER(4000) NOT NULL, 
   angarishis_NomeriNr INTEGER NOT NULL, 
   cleintId BIGINT CHECK (cleintId IN (N'aqtiuri', N'daxuruli', N'aqvs valdebuleba'))  
                                                                             NOT NULL, 
   Filialis_IDNr INTEGER NOT NULL, 
   valutaName NATIONAL CHARACTER VARYING(MAX) NOT NULL, 
   angarishis_Statusi NATIONAL CHARACTER VARYING(MAX) CHECK (angarishis_Statusi IN 
(N'1-gaxsnili', N'2-daxuruli', N'4-mxolod krediti', N'8-mxolod biujeti', N'16-
gayinuli', N'64-reservi')), 
   CONSTRAINT Angarishebi_PK PRIMARY KEY(angarishebiCode), 
   CONSTRAINT Angarishebi_UC1 UNIQUE(angarishis_NomeriNr), 
   CONSTRAINT Angarishebi_UC2 UNIQUE(cleintId) 
) 
GO 
CREATE TABLE ORMModel1.Incaso 
( 
   incasoCode NATIONAL CHARACTER(4000) NOT NULL, 
   cleintId BIGINT CHECK (cleintId IN (N'aqtiuri', N'daxuruli', N'aqvs valdebuleba'))  
                                                                             NOT NULL, 
   incaso_Statusi NATIONAL CHARACTER VARYING(MAX) CHECK (incaso_Statusi IN (N'0-
gaxsnili', N'2-shecherebuli', N'9-daxuruli')), 
   CONSTRAINT Incaso_PK PRIMARY KEY(incasoCode) 
) 
GO 
. . . 
ALTER TABLE ORMModel1.Angarishebi ADD CONSTRAINT Angarishebi_FK FOREIGN KEY (cleintId) 
REFERENCES ORMModel1.Cleint (cleintId) ON DELETE NO ACTION ON UPDATE NO ACTION 
GO 
ALTER TABLE ORMModel1.Incaso ADD CONSTRAINT Incaso_FK FOREIGN KEY (cleintId) REFERENCES 
ORMModel1.Cleint (cleintId) ON DELETE NO ACTION ON UPDATE NO ACTION 
GO 
. . .  
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ORM2 notacia MsVisualStudio.Net paketis saSualebiT iTvaliswinebs reversuli 

daproeqtebis processac. SesaZlebeblia ERM modelidan aRvadginoT ORM modeli da 

gamovikvlioT maTi sintaksur-semantikuri sisrule. Semdeg SevadaroT miRebuli da adre 

daproeqtebuli diagramebi erTmaneTs. eqspertuli Sefasebebis safuZvelze SesaZlebeli iqneba 

cdomilebebis migneba da Semdeg maTi koreqtireba. reversuli daproeqtebis Sedegi, anu 

realurad momuSave SQL Server bazis DDL-failidan miRebuli ORM diagrama gamosaxulia    

me-4 naxazze.  

 

nax.4. reversuli gziT miRebuli ORM – diagramis fragmenti 

miRebuli diagramis analizma cxadyo, rom saWiroa ORM-diagramaSi garkveuli 

cvlilebebis Setana. kerZod, aucilebelia ternaruli predikadis Secvla. Casamatebelia 

tolobis SezRuda, romelic gviCvenebs, rom `inkasoSi~ aucilebelia miTiTebuli iyos Tanxis 

raodenoba da a.S. 
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3. daskvna 

Tanamedrove informaciuli teqnologiebis, kerZod CASE-instrumentebis gamoyenebiT 

korporaciuli menejmentisa da interkorporaciuli veb-aplikaciebis agebis procesSi 

mniSvnelovnad umjobesdeba programuli uzrunvelyofis xarisxi da sagrZnoblad mcirdeba 

daproeqtebis, misi implementaciisa da reinJineringis periodebi. naSromSi SemoTavazebuli 

koncefciis safuZvelze SesaZlebelia didi sainformacio sistemebis monacemTa bazebis 

struqturebis daproeqtebis procesis avtomatizeba da ageba, agreTve misi Semdgomi 

restruqturizaciis problemis moqnilad gadawyveta.        
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