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programuli aplikaciebis monacemTa bazebis daproeqteba 
kategorialuri midgomiT 

gia surgulaZe, nino Tofuria, marine kaSibaZe, daviT saRinaZe 
saqarTvelos teqnikuri universiteti 

reziume 

ganixileba daprogramebis UML teqnologiis da obieqt-roluri modelirebis ORM 

instrumentis gamoyenebiT arsTa-damokidebulebis ERM modelis avtomatizebul reJimSi 

agebis amocana. kategorialuri midgomisa da logikur-algebruli meTodebis gamoyenebiT 

ganxorcielebulia saproblemo sferos monacemTa struqturebisa da codnis obieqt-

orientirebuli modelireba.  

sakvanZo sityvebi: monacemTa baza.. UML. ORM. ERM. kategorialuri midgoma. 

logikur-algebruli SezRudvebi. 

1. Seasavali 

informaciuli teqnologiebis ganviTarebis Tanamedrove etapze gansakuTrebiT 

aqtualuria samecniero da sainJinro samuSaoebis Sesruleba ganawilebuli marTvis 

avtomatizebuli sistemebis dasaproeqteblad da sarealizaciod obieqt-orientirebuli 

midgomis safuZvelze. unificirebuli modelirebis enis (UML) instrumentebis gamoyenebiT 

miiRweva daproeqtebisa da daprogramebis urTules procesTa avtomatizacia, rac 

sagrZnoblad amcirebs saproeqto-sainJinro etapebis Sesrulebis dros da amaRlebs saboloo 

produqtis, marTvis sistemis xarisxs [1,2].  

sauniversiteto ganaTlebis sistema kompleqsuri da metad mniSvnelovani obieqtia 

marTvis procesebis Semdgomi srulyofis TvalsazrisiT axali sainformacio teqnologiebis 

bazaze [4]. agreTve, Cveni qveynis mravali dargi, kerZod energetika, mrewveloba, soflis 

meurneoba, janmrTelobis dacva da a.S. informatikisa da marTvis amocanebis gadasaWrelad 

farTod iyenebs relaciuri bazebis marTvis sistemebs, romelTa Semdgomi srulyofa 

maTematikuri modelirebis semantikuri problemebis aRmosafxvrelad da bazebis 

struqturebis avtomatizebul reJimSi dasaproeqteblad – metad mniSvnelovani sakiTxia. 

monacemTa relaciuri modeli formaluri maTematikuri obieqtia da misi saSualebiT 

sagnobrivi sferos araformalizebuli Tvisebebis asaxvas mivyavarT rTul semantikur 

problemamde. igulisxmeba semantikis (Sinaarsis) maTematikuri modelirebis specifikuri 

problemebi. maTi sirTule ZiriTadad ganisazRvreba monacemTa bazis reorganizaciis 

(ganaxlebis) procedurebis sirTuliT, statikuri da dinamikuri SezRudvebis (predikatebis) 

sisworis SemowmebiT. SezRudvebi, gamoxatavs monacemTa bazis mdgomareobis (relaciebi) 
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zogad, abstraqtul Tvisebebs anu monacemTa bazis semantikas. SezRudvebis gamoxatvis 

yvelaze bunebrivi xerxia gamonaTqvamebi I-rigis predikatebis enaze, romelic gansazRvravs 

monacemTa bazis dasaSveb mdgomareobaTa simravles. am gamonaTqvamebis erToblioba modelidan 

amosarCevi elementis saxelebTan erTad (atributebis dasaxeleba) qmnis monacemTa bazis e.w. 

statikur sqemas. monacemTa baza, gadadis ra erTi mdgomareobidan meoreSi (relaciuri 

cvalebadoba), aRwers monacemTa modelSi garkveul traeqtorias. yoveli momdevno 

mdgomareoba SeiZleba damokidebuli iyos mis wina mdgomareobaze. am mdgomareobebs Soris 

kavSirebi aRiwereba mTlianobis dinamikuri SezRudvebiT (predikatebiT), romlebic qmnis 

monacemTa bazis e.w. dinamikur sqemas.  

mTlianobis predikatebis codnis safuZvelze, romlis erT_erT mniSvnelovan nawils 

funqcionaluri damokidebulebebi Seadgens, xdeba sinamdvilis (sagnorivi sferos) 

modelireba normalur formaTa Teoriis saSualebiT. formirdeba monacemTa bazis sqema, 

romelic am damokidebulebaTa sasrul erTobliobas Seadgens. magram funqcionaluri 

damokidebulebebi asaxavs sinamdvilis Sinaarsobrivi mxaris mxolod nawils; monacemTa bazis 

modifikacia ki semantikuri bunebis matarebelia. aqedan gamomdinare, araa cxadad 

warmodgenili, Tu rogor SeiZleba damokidebulebaTa normalizaciis sintaksuri 

procedurebiT gadawydes semantikuri problemebi.  

sagnobrivi aris struqturisa da kanonzomierebebis maTematikuri modelirebisas 

relaciur modelSi gamoiyeneba simravleTa Teoriis elementebi. amitom ismis kiTxva, 

ramdenad Seesabameba monacemTa bazaSi formalurad asaxuli cnebebi simravleTa Teoriis 

cnebebs (terminologiis maTematikuri sizustis TvalsazrisiT).  

relaciuri baza gamoixateba damokidebulebaTa qvesqemebis erTobliobis saSualebiT, 

e.i. gvaqvs relaciebis (cxrilebis) erToblioba, romlebSic asaxulia obieqti (Ri), maTi 

Tvisebebi (Aj), konkretuli urTierTkavSirebiT (Zk). konkretuli sagnobrivi sferodan 

gamomdinare, relaciuri modelis agebis dros obieqtebi, Tvisebebi da mniSvnelobebi 

Sinaarsobrivad urTierTSenacvlebadia, e.i. ar arsebobs modelirebis saboloo calsaxa 

algorTmi am sakiTxis gadasawyvetad. amasTanave, relaciuri bazis modelSi araa asaxuli 

obieqtebs Soris kavSirebis semantika. xSirad ki, Sinaarsobrivad erTi da igive Tviseba 

SeiZleba warmodgenil iqnes sintaksurad gansxvavebuli formebiT (sinonimebiT). sistemas ki 

sWirdeba damatebiTi informaciuli saSualebebi, raTa es momentebi gaiTvaliswinos. 

Cven SemovifargleT zogierTi ZiriTadi problemuri sakiTxebis analiziT, romlebic 

damaxasiaTebelia relaciuli  modelebisaTvis. SeiZleba aRiniSnos, rom aseTi problemebis 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(4),  2008 

 208 

gadaWra SesaZlebelia rogorc relaciuri modelis SedarebiT garTulebiT (damatebiTi 

informaciis SemotaniT), aseve programuli da apratuli saSualebebis srulyofiT momavalSi. 

kategoriebi, romlebsac aq vixilavT, aris logikuri gramatikis Semadgeneli nawili, 

romelic, rogorc zogadi enis saZirkveli, bevrad mdidaria, vidre tradiciuli predikatebis 

logika da romelic cxadia damoukidebeli unda iyos bunebrivi enis empiriuli gramatikisgan. 

predikatebis logika aris logikuri gramatika danarTebis Sinaarsis asagebad, magram Zalze 

Raribia da naklebad ganviTarebuli - igi ar flobs sintaksur kategoriebs, raTa ganasxvavos 

erTmaneTisgan mTavari da aramTavari predikatebi. predikatuli logika unda ganvixiloT, 

rogorc logikuri gramatikis gafarToeba.  

2. ZiriTadi nawili 

ORM aris modelireba faqtebis safuZvelze, sadac saproblemo are ganixileba, 

rogorc obieqtebis erToblioba, romlebic TamaSobs gansazRvrul rolebs [3]. 

konceptualuri modelireba miiRweva arsTa damokidebulebis (ER) modeliTac, Tumca igi 

SeiZleba gamoviyenoT mas Semdeg, rac daproeqtebis procesi damTavrebulia. ER-diagrama 

Sorsaa bunebrivi enisagan, ver xerxdeba ama Tu im movlenis faqtiT Sevseba, damalulia 

informacia im semantikuri domenebis Sesaxeb, romlebic qmnis models. 

amrigad, konceptualuri modelirebis ganviTarebul teqnikas warmoadgens obieqt-

roluri modelireba. swored ORM-s SeuZlia uzrunvelyos sxvadasxva profesiis adamianTa 

SeTanxmebuli muSaoba, romelTa momzadebis done informaciuli sistemebis daproeqtebis 

sferoSi SeiZleba mniSvnelovad gansxvavdebodes. 

daproeqtebis aRniSnuli procesi ramdenime etaps moicavs: 1. ORM -is konceptualuri 

modelirebis sqemis procedura anu CSDP (conceptual schema design procedure) yuradRebas 

amaxvilebs monacemebis analizze da daproeqtebaze. elementaruli faqtebis formireba da 

maTi adeqvaturobis Semowmeba; 2. faqtebis tipebisaTvis diagramis ageba da sisrulis 

Semowmeba; 3. im obieqtTa tipebis Semowmeba, romlebic unda gaerTandes da maTi maTematikuri 

warmomavlobis dafiqsireba; 4. daematos unikalurobis SezRudva da Semowmdes faqtebis 

tipebis operandebis raodenoba; 5. daematos rolebis iZulebiTi SezRudvebi da Semowmdes 

maTi logikuri warmomavloba; 6. daematos  elementebi, simravleTa Sedareba da qvetipis 

SezRudvebi; 7. daematos sxva SezRudvebi da moxdes saboloo Semowmeba. 

pirveli etapi yvelaze mniSvnelovania, vinaidan aq xdeba sxvadasxva saxis informaciis 

Segroveba bunebriv salaparako enaze. aseTi informacia xSirad aris Semavali da gamomavali 
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formebis an xelnaweris saxiT. SesaZlebelia modelis damproeqtebels mouxdes uSualo 

konsultaciis miReba klientTan, raTa zustad Camoayalibos sistemis moTxovnebi.  

faqti Caiwereba Semdegi formiT: 

-  f1: TanamSromels nomriT  25  aqvs gvari ‘doliZe‘  

-  f2: TanamSromeli nomriT 17  muSaobs kontraqtiT TariRamde ‘12.31.08’ 

TiToeuli faqti aris binaruli damokidebuleba or obieqts Soris. 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 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: 

unikalurobis, iZulebis, wriuli, qvesimravleTa Sedarebis, sixSiris, indeqsur da 

mniSvnelobis saxis SezRudvebs. 

axla ganvixiloT obieqt-roluri modelis agebis tipuri amocanebi algebruul-

logikuri SezRudvebis gamoyenebiT.  

2.1. simravleTa Sedareba: qvesimravlis da tolobis  SezRudvebi 

Tu ori sxvasdasxva roli TamaSdeba erTi obieqtis mier, mniSvnelovani xdeba maTi 

Sedareba. monacemTa bazebSi arsebobs Sedarebis sami operatori, romlebic ORM-diagramaze 

gamoisaxeba aseTi saxiT: 

• qvesimravlis SezRudva _ Subset constraint (nax.1-a); 
 • tolobis SezRudva _ Equality constraint (nax.1-b); 
 •  wyvilis gamoricxvis SezRudva _ pair-exclusion constraint (nax.1-g)  

    
  a)                     b)                      g)    

 nax.1 

 qvesimravlis SezRudva – pirveli rolis nakrebi aris meore rolis nakrebis 
qvesimravle. magaliTad,  
- f1 : proeqti (nr) daiwyo gansazRvrul dRes (mdy) 
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- f2 :  proeqti (nr) damTavrda gansazRvrul dRes (mdy) 
proeqts ver eqneba damTavrebis TariRi manam, sanam ar eqneba dawyebis TariRi (nax.2). 

  
nax.2                      nax.3 

 
tolobis SezRudva gamoiyeneba mxolod maSin, rodesac rolebi Tavsebadia. igi 

gviCvenebs, rom ori roli pirobiTad tolia. 
- f1 : Tu pacients aqvs arteriuli wneva, maSin mas aucileblad eqneba gulis wneva. 

Tu cnobilia avadmyofis arteriuli wneva, maSin cnobilia gulis wnevac da piriqiT 
(nax.3). 

wyvilis gamoricxvis SezRudva aRwers ori rolis urTierTgamoricxulobas. magaliTad, 
- f1 :  personam (ssn) dawera wigni (isbn) 
- f2 : - personam (ssn) dawera recenzia wignze (isbn) 
persona sakuTari wignis Sesaxeb ver dawers recenzias (nax.4). 

 
nax.4                  nax.5 

aRvweroT faqtebi: 

- f1 : menejeri xelmZRvanelobs proeqts (nax.5). 
- f2 menejeri aseve akontrolebs trenings am proeqtisaTvis. 
- f3 TiToeuli menejeri romelic akontrolebs trenings aseve xelmZRvanelobs proeqts.  

 

a) - f1: varskvlavs aqvs saxeli (nax.6). 
- f2: varskvlavs aqvs x-dekartuli koordinati. 
- f3 : varskvlavs aqvs y-dekartuli koordinati. 
- f4 : varskvlavs aqvs z-dekartuli koordinati. 

 
nax.6 

g)  - f1: gundi warmoadgens qveyanas (nax.7). 
- f2: gundi Sedgeba qali moTamaSeebisagan. 
- f3: gundi Sedgeba kaci moTamaSeebisagan. 
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- f4: ar arebobs iseTi gundi, sadac iqnebian rogorc qali, ise kaci moTamaSeebi. 

 

 
nax.7 

2.2. simravleTa Sedarebis SezRudva: iZulebis dizunqcia 

iZulebis dizunqciis SezRudvaa _ inclusive-or constraint (nax.8) 

  
nax.8 

 
igi gviCvenebs, rom obieqti valdebulia SezRudvaSi asrulebdes mxolod  erT rols 

da ara orives erTad. magaliTad, persona SeiZleba iyos qali an kaci da ara orive erTad 
ORM-diagramaze gamoisaxeba aseTi saxiT (nax.9).  

 
nax.9 

aRvweroT Semdegi faqtebi: 
a) - f1 : students aqvs gvari (nax.9). 

- f2 :   studenti ‘abaSiZe r. #1’ aris mxolod da mxolod ‘608836’ jgufSi. 
- f3 : studenti ‘baqraZe d. #5’ aris mxolod da mxolod ‘608835’ jgufSi. 
- f4 : studenti ‘dvali s. .#9’ aris mxolod da mxolod ‘608837’ jgufSi. 
- f5 :  studenti ‘iobaZe r. #35’ aris mxolod da mxolod ‘608839’ jgufSi. 

 
nax.10 



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 1(4),  2008 

 212 

b) - f1: aTlets aqvs saxeli (nax.11). 
- f2: aTleti daibada 1967/01/18. 
- f3: aTlets aqvs imeili. 
- f4: aTlets aqvs sqesi mamr. an mdedr. (M.F) 
- f5:  aTleti monawileobs  .. saxeobaSi. 
- f6: aTleti varjiSobs .. saxeobaSi. 
- f7: TiToeuli aTleti monawileobs mxolod im saxeobis SejibrSi, romelSic varjiSobs. 
- f8: aTlets miniWebuli aqvs serTifikati. 
- f9: aTleti iRwvis serTifikatis mosapoveblad. 
- f10: aTleti, romelmac ukve moipova serTifikati aRar moipovebs mas meored.  
 

 
nax.11 

 
3. daskvna 

 

monacemTa bazis struqturis daproeqtebis procesebis avtomatizacia efeqturad 

xorcieldeba obieqt roluri modelirebis instrumentiT, romlis Teoriul safuZvelsac    

kategorialuri midgoma warmoadgena. logikur-algebruli meTodebis gamoyenebiT 

xorcieldeba saproblemo sferos monacemTa struqturebisa da codnis obieqt-

orientirebuli modelireba.  
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Summary  

 

There is considered the problem of automated construction of ER-model on the basis of UML  

and ORM. By means of the categorial approach and logical-algebraic methods object-oriented modelling 

for structures of data and knowledge of Application is carried out. 

 

 
 

ПРОЕКТИРОВАНИЕ БАЗ ДАННЫХ ПРОГРАММНЫХ АППЛИКАЦИЙ 
КАТЕГОРИАЛЬНЫМ ПОДХОДОМ 

 
Сургуладзе Г., Топурия Н., Кашибадзе М., Сагинадзе Д. 

Грузинский Технический Университет 

Резюме 

Рассматривается задача автоматизированного построения ER модели  на основе 

применения UML технологии и ORM инструмента. С помощью категориального подхода и логико-

алгебраических методов осуществляется объектно-ориентированное моделирование структур 

данных и знания проблемной области.    

 


