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daprogramebis obieqt-orientirebuli midgomisa da UML 
teqnologiis safuZvelze SemoTavazebulia obieqt-roluri 

modelirebis ORM-instrumentis gamoyeneba arsTa-damokidebulebis 

modelis ERM-sqemis avtomatizebul reJimSi misaRebad. 

kategorialuri midgomisa da logikur-algebruli meTodebis 

gamoyenebiT xorcieldeba saproblemo sferos monacemTa 

struqturebisa da codnis obieqt-orientirebuli modelireba.  

SemuSavebulia amocanaTa kompleqsi monacemTa bazebis 

struqturebis dasaproeqteblad mrewvelobis, ganaTlebis, 

ekonomikis da sxv. sferoebidan. maTi gamoyeneba mizanSewonilia 

monacemTa bazebis daproeqtebisa da daprogramebis UML-
teqnologiis disciplinebis Seswavlis mizniT, agreTve kvleviTi 

samuSaoebis Casatareblad monacemTa bazebis racionaluri 

struqturebs misaRebad.  

gankuTvnilia informatikisa da marTvis sistemebis 

fakultetis specialobis magistrantebisa da studentebisaTvis. 
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Sesavali  

kompiuteruli da sainformacio 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 [3,6,9,10,15]. 

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 [7]. maTi Semdgomi 
srulyofa maTematikuri modelirebis semantikuri problemebis 
aRmosafxvrelad da bazebis struqturebis avtomatizebul 
reJimSi dasaproeqteblad – metad mniSvnelovani sakiTxebia. 

winamdebare naSromSi SemoTavazebulia aRniSnuli 
problematikis gadawyvetis Tanamedrove Teoriuli koncefcia 
da misi praqtikuli realizacia obieqt-roluri modelebis, 
arsTa-damokidebulebis sqemebis, UML-teqnologiis instrumen-
tebis (MsVisio, Software, Database-ORM/ERM) gamoyenebiT [4,5,9]. 

wignis 1-eli TavSi gadmocemulia dasmuli problematikis 
arsi da misi gadawyvetis Teoriuli aspeqtebi da meTodebi. 
SemoTavazebulia am mimarTulebis fuZemdeblebis, amerikeli, 
germaneli da sxva qveynebis mecnierTa Sedegebi.   

me-2 TavSi aRiwereba konkretuli amocanebi monacemTa 
relaciuri bazebis marTvis sistemebis struqturebis agebis 
procesebis avtomatizaciisaTvis. maTi gamoyeneba 
mizanSewonilia magistrantebisa da maRali kursis studentTa 
jgufebTan praqtikuli da laboratoriuli samusaoebis 
Casatareblad.  
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I Tavi 

Teoriuli nawili  
 

1.1. relaciuri bazebis semantikuri problemebi da  
maTi gafarToebuli modelebi 

 
monacemTa baza diskretuli dinamikuri sistemaa, romlis 

mdgomareobebi (relaciebi) miekuTvneba fiqsirebul monacemTa 
models. monacemTa modeli SeiZleba ganvmartoT, rogorc 
algebruli sistema, romelic Sedgeba leqsikonuri 
simravleebis (sagnobrivi sferos amsaxveli sityvebis 
erToblioba) da maT Soris damokidebulebebisagan, romlebzec 
SesaZlebelia ganxorcieldes sxvadasxva saxis operacia. 

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) 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.  
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mTlianobis predikatebis codnis safuZvelze, romelic 
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 sintaqsuri 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 damokidebule-baTa 
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 sintaqsurad gansxvavebuli formebiT (sinonimebi). 
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 promblemebis 
gadaWra SesaZlebelia rogorc relaciuri modelis SedarebiT 
garTulebiT (damatebiTi informaciis SemotaniT), aseve 
programuli da apratuli saSualebebis srulyofiT momavalSi. 
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relaciuri modelebis semantikuri analizi 
fundamenturad Caatara e.kodma da Tavis naSromSi gadmosca is 
ZiriTadi moTxovnebi, romlebic damatebuli unda iyos 
relaciur bazaSi. Mmisi azriT sistema unda gafarTovdes 
axali codnis deduqciuri gamoyvanis saSualebebiT arsebuli 
faqtebis safuZvelze. igi mniSvnelovnad Tvlis agreTve 
monacemTa bazis damokidebulebebisa da maTi ZiriTadi 
struqturebis ekranze gamotanis grafikul saSualebaTa 
arsebobas, rac adamianisTvis fsiqologiur komforts qmnis. 
Ddasasrul, man aRniSna, rom relaciur modelTa Semdgomi 
ganviTareba unda moicavdes drois asaxvis sakiTxsac. 

axla ganvixiloT zogierTi e.w. `semantikurad 
gafarToebuli~ relaciuri modeli, romelic realizebulia 
zemoaRniSnuli mosazrebis safuZvelze. 

relaciuri modelis semantikuri gafarToebis 
saSualebiT korteJi xdeba SedarebiT informatiuli, vinaidan 
igi Cveulebriv salaparako enis struqturas moicavs. e.i. am 
SemTxvevaSi winadadebis TiToeul sityvas (arsebiT saxels, 
atributs da mis mniSvnelobas) aqvs Tavisi roli: subieqti, 
obieqti, damateba da a. S., gamokveTilia agreTve moqmedeba 
(Semasmeneli), romelic erTgvarad xsnis damokidebulebis 
atributTa urTierTmimarTebas. 

 
1.2. kategoriuli midgoma monacemTa bazebSi da  

obieqt-orientirebuli ER-sqemis ageba 
1.2.1. ZiriTadi cnebebi 

 
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. 

Ppredikatebis 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.  

salaparako enis winadadeba `fido aris yavisferi ZaRli~ 
predikatebis enaze Caiwereba ase: 
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fido ε  ZaRli ^ fido ε  yavisferi 
ε−aRniSvna predikatebis logikaSic da zogad logikur 

enaSic aris kopula (kavSiri), anu damxmare saSualeba enaSi 
asaxvisaTvis, raTa predikati (Semasmeneli) Seusabamos arss 
(sagans, obieqts). 

predikatizacia aris asimetriuli. Kkopulas (ε) marcxniv 
zis sakuTari saxeli (fido) an maxasiaTebeli (aRniSvna). 
Mmarjvniv zis predikatori (arsis dasaxeleba – gansxvavebuli 
gamosaxuleba). 

sakuTari saxelebi da maxasiaTeblebi aris nominatorebi. 
amgvarad, nominatorebi, kopula da predikatorebi aris sami 
kategoria, romlebic dasawyisSi SemovitaneT. 

Categorien(Nominatoren, Prädikatoren,  Kopula) 
gansxvaveba mTavar da damxmare predikatorebs Soris 

predikatul logikaSi waSlilia, vinaidan predikatul-
logikuri gamosaxuleba SeiZleba gulisxmobdes winadadebas 
`fido aris ZaRluri yavisferi~ 

`fido ε (yavisferi) (ZaRli)~, sadac yavisferi damxmare da 
ZaRli mTavari predikatoria. 

elementarul winadadebaSi (martiv gamonaTqvamSi) 
SeiZleba iyos erTi mTavari da ramdenime damxmare 
predikatori, aq logikuri kavSiri araa. 

sintaksuri kategoriebi, arsebisa (obieqtebis) da 
moqmedebebisgan (operaciebis) gansxvavebiT predikatul 
logikas ar gaaCnia. 

gamonaTqvamidan: `fido darbis~ gveqneba `fido ε 
morbenali~, an damxmare predikatoriT: `fido darbis swrafad~ 
vRebulobT: 

`fido ε swrafi ^ fido ε morbenali”. 
mniSvnelovania, rom aqtiuri komponentebi ganvasxvavoT 

sufTa obieqtebisagan (arsebisgan). 

gamosaxulebaSi: `fido π  sirbili~ an `fido 

π (swrafi)(sirbili)~ moqmedebis kopuliT π  (keTeba-tun) 
naCvenebia, rom mTavari predikatoris saxiT gamodis moqmedebis 
predikatori da ara obieqtis predikatori. 

logikur gramatikaSi, romelsac Cven ganvixilavT, 

arsebobs π−kopulas Semdeg aseve mxolod erTi moqmedebis 
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predikatori, vinaidan ramdenime moqmedeba erTdroulad 
elementarulad ver Sesruldeba. 

rTuli winadadeba, magaliTad, ramdenime moqmedebis 

predikatoriT π−s Semdeg, miiReba martivi winadadebebis 
logikuri nawilakiT SeerTebiT.  

predikatuli logika unda ganvixiloT, rogorc 
logikuri gramatikis gafarToeba.  

kiTxva, Tu rogor amuSaveben elementarul winadaebebSi 

ramdenime predikator-arss erTi ε  an π kopulas saSualebiT, 
Semdgomi msjelobis sagania. 

logikur gramatikaSi Cven viyenebT lorencis [21] 
mosazrebas.  

magaliTad, winadadeba: `miuleri iRebs detals 
sawyobidan~. 

detali - pirdapiri obieqtia, romelzec miuTiTebs 
moqmedebis predikatori `iRebs~. pirdapir obieqts SeiZleba 
mohyves iribi obieqti, magaliTad, `sawyobi~, romelic adgilis 
garemoebaa. igi aRniSvna anu maxasiaTebelia, romlisTvisac 
SeiZleba Caisvas sakuTari saxeli (magaliTad, avrora). 
daiwereba `avrora = i sawyobi~, sadac = aris gansazRvrebis 
niSani, xolo Jota (i )aris maxasiaTeblis niSani. 

elementaruli winadadeba Caiwereba ase: 
 

miuleri π (aReba) (detali) (ι sawyobi) 
[nomina-
tori] 

 [moqmedebis 
predikatori] 

[obieqtis 
predikatori] 

[maxasia-
Tebeli] 

 
aqmde ganxilul kategoriebs: 

• nominatori – predikatori; 

• mTavari predikatori – damxmare predikatori; 

• obieqtis predikatori _ moqmedebis predikatori; 

• aris kopula (ε) – keTebis kopula (π) 
logikur gramatikaSi emateba Semdegi mniSvnelovani 
kategoriebi, raTa SesaZlebeli iyos konceptualuri sqemis 
meTodurad ageba [22]. 

aseT kategoriebs miekuTvneba upirveles yovlisa 
msjeloba logikuri enis doneebze, anu diferencireba 

 9



konkretul da abstraqtul doneebze da maT obieqtebze 
(tipebis logika).  

Semoitaneba agreTve kategoria `mTeli-nawili~; 
sqemebis agebisas dro (an drois punqti) aris Cveulebrivi 

predikatori, romelic `manam~, `Semdeg~ da a.S. mieTiTeba 

oradgilian predikatorSi `x, y  ε before~ an `x, y  ε after~. 
amgvarad, Semoitaneba kidev Semdegi kategoriebi: 

• abstarqcia – konkretizaciis: (enis sxvadasxva doneze 
misaRwevad); 

• kompozicia – dekompoziciis: `mTeli - nawili~; 

• obieqtebis ena – metaena: obieqtebis ena erTi enaa (I done, 
magaliTad, inglisuri) romlis Sesaxebac saubroben 
metaenaze (II done, magaliTad, qarTuli);  

• sqemis dro - mimarTvis (aTvlis) dro. 
sqemis drosTvis iyeneben termins `intensionali~ 

(Sinaarsi) da mimarTvis drosTvis `eqstensionali~ (moculoba).  
`obieqti~ aris yvelaze metad ganzogadebuli  

predikatori da ar gamodgeba gansxvavebulobis Sesadareblad. 
esaa erTi mTavari saxelis qveS moqceuli mniSvnelobebi. 
miRebulia obieqtis sinonimad `arsi~-s gamoyeneba (thing – entity). 
amgvarad, obieqti xasiaTdeba arsiT da moqmedebiT (qceviT – 
action). 
 

 

 
 

 

Object 

arsi (Entity) moqmedeba (Action) 

nax.1.1. 
 

winadadeba: `moqmedebebi aris obieqtebi~ arabunebrivia, 
vinaidan xSirad arsi aRiqmeba obieqtad da ara moqmedeba. 

predikator `obieqtis~ universaloba dgeba eWvis qveS. Tu 
`obieqtis~ magivrad gamoiyeneba `arsi~, maSin gamonaTqvami 
“Actions are entities” – normalurad aRiqmeba (inglisel-
amerikelebis mier). rCeba SekiTxva: termini 
`obieqtorientuloba~ niSnavs mxolod `ars-orientulobas~,  
Tu aseve `moqmedeba-orientulobasac~ ?. 
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dReisaTvis `moqmedebis~  (action) nacvlad iyeneben termins 
movlena (event). Gganmeorebad movlenaTa erTobliobas uwodeben 
process (process). 

termini `procedura~, `meTodi~  aris operaciaTa sxva 
tipebi.   informatikaSi misTvis miRebulia termini `yofaqceva~ 
(behavior). amgvarad, me-9 kategoriaa: 

arsTa sqema - yofaqcevis sqema (erTad aRebuli aris 
obieqtis sqema, anu arsTa damokidebulebis modeli). monacemTa 
da procesTa gamocxadeba (declaration) maTi ganmeorebadi 
gamoyenebis mizniT amis tipuri magaliTia. 

ganvixiloT magaliTi arsTa da yofaqcevis sqemisTvi 
`kvadrati~. qcevis sqemisTvis moicema kvadratis klasikuri 
konstruqcia (nax.1.2).  

 

 
g7P6 P8

g1

g2 g3

g4 g5

Θ φ

 
 
 
 
 
 
 
 

nax.1.2. 
 
 
 
 
 
arsis sqemisTvis ki gamoiyeneba relacia `kvadrati~ 

relaciuri modelis mixedviT. 
- obieqtis sqema: kvadrati.  
- qcevis sqema:  
konstruqcia-kvadrati Θ da φ –Ti. 
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     - arsTa sqema: relacia_kvadrati Θ da φ elementebiT, 
rogorc pirveladi gasaRebebiT (nomonatorebi): 
Quadrat (Θ,φ, P6, P8, sibrtyeTa Sinaarsi, ferebi, . . . ) 
END Qkvadrati. 

aRniSvnebi: 
- Θ=(x0, y0)   da  φ=(x1, y1)    -   ori winaswarmocemuli wertilia;   
- P6=(x6, y6), P8=(x8, y8)            -   ori agebuli wertili; 
-         - SemaerTebeli wrfe ; 
 
-  -  orTogonaluri SeerTeba ; 
-  * - kuTxis gamyofi (biseqtrisa);   
- ∩   - gadakveTis wertili. 

  
obieqturi sqemis agebis umaRlesi mizania sisrule 

(sizuste), anu yvelaferi, rac ekuTvnis obieqtebs, unda iqnes 
aRweradi rogorc arsTa-sqema da misawvdomi qcevis-sqemisTvis. 

zemoT ganxiluli sqema araa sruli, vinaidan masSi araa 
warmodgenili operaciebi gaferadebisa da sibrtyeTa 
gansazRvrisaTvis. 

Llogikuri gramatika, romlis nawilicaa predikatebis 
logika, aris zogadi specifikaciebis mediumi (sakomunikacio 
saSualeba). 

amosavali wertilia – amocanis dasmis warmodgena, 
proeqti teqnikur davalebaTa Sesaxeb (an movaleobaTa rveuli). 
saboloo wertili (mizani) – moqnil angariSTa sistema 
(danaxarjebis) maRali ekonomiurobiT. maT Soris gzis aRwera 
araa martivi. 

Eam sakiTxebis gadawyveta filosofiur sferos exeba, 
romelic enasTan da SemecnebasTanaa dakavSirebuli. Aam 
sferoSi naSromebi ekuTvnis kants, romelmac pirvelma 
Semoitana gansxvaveba sqemasa da mis gamosaxulebas Soris. 
fregem  Semoitana abstaraqtuli Teoria da predikatebis 
logika. raselma da fregem Seqmnes aRniSvnaTa Teoria. karnapma 
ganaviTara `intensinal-eqstensionalobis~ Tema da a.S.. 

Cveni amocanaa aRniSnuli Temis gamoyeneba informatikis 
obieqt-orientirebuli modelirebis sferoSi, kerZod 
monacemTaA bazebsa da daprogramebaSi. 
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1.3. meTodologia 
1.3.1. moTxovnilebaTa araformalizebuli  

warmodgena (teqnikuri davaleba) 
 

axali danarTis (aplikaciis) ageba xorcieldeba cnobili, 
ukve arsebuli saSualebebiT, raTa SesaZlebeli gaxdes axali 
instrumentis konstruireba. roca programul 
uzrunvelyofazea debatebi, am SemTxvevaSi yovelTvis enis 
saSualebebs gulisxmoben. AmagaliTad, arcerTi programisti 
dRes ar wers programas ukve arsebulis gamoyenebis gareSe. 

Software Engineering  cnobilia “value-added” terminiT 
(igulisxmeba momgebiani infrastruqtura). igi iTvaliswinebs 
mTlianis agebas bijurad (nawil-nawil). meTodologiaSi (anu 
bijur teqnologiaSi) wesebi axali saSualebisaTvis 
Semoitaneba iseTi, romlebic ukve  gansazRvruli iyo adre. 
vinaidan monacemebi, ukve arsebul saSualebaTa Sesaxeb 
teqnikur davalebaSi ayenebs axal amocanebs, amitomac 
proeqtis agebis meToduri dawyeba unda iqnas gamokvleuli. aq 
igulisxmeba teqnikuri davaleba, kategoriebi  da kritikis 
unari (xelovneba gansxvavebaTa Sesaxeb). 

ganvixiloT magaliTi: manqanebis qarxanaSi SekveTebis 
damuSaveba. citata teqnikuri davalebidan: `SekveTebis 
damuSaveba gulisxmobs axali SekveTis baraTebis dafiqsirebas 
(Setanas sistemaSi) da ukve Sesrulebuli SekveTebis waSlas 
sistemidan. SekveTaze brZanebis momzadebis win gamokvleuli 
unda iqnas, Tua wesrigSi SemkveTis sakredito monacemebi da 
SekveTaSi miTiTebuli nawilebi (detalebi) Tu Seesabameba 
qarxnis (kontraqtis) dasaSveb variants (detalebis sias) . . . ~. 

Cveni amocanaa logikuri gramatikis gamoyenebiT 
aRniSnuli teqstis rekonstruireba (struqturis Secvla) enis-
krtikuli TvalsazrisiT. anu unda avagoT (davaproeqtoT) 
konceptuluri obieqturi sqema axali moTxovnebisaTvis. amave 
dros unda gamoviyenoT arsebuli saSualebani. problemas 
samecniero dasawyisisaTvis `ukve arsebulis~ mixedviT, 
samecniero istorias aqvs didi xsnis tradicia.  
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1.3.2. pirveli obieqtebi mTavar  
predikatebSi 

 
teqnikuri davaleba aris araformalizebulad 

gadmocemuli teqsti. kategoriuli ganxilva, anu teqnikuri 
davalebis enis-kritikuli (analizi) rekonstruireba 
(specificireba) moicavs kompleqsur problemas.  

I–bijis amocanaa teqnikuri davalebidan mTavari 
gamonaTqvamebis gamoyofa. ra aris mTavari gamonaTqvami ? es 
damokidebulia miznis dasmaze amocanisaTvis. Cven 
gvainteresebs garkveva, mag., SekveTebis damuSavebis amocanaSi 
`sazRvargareTeli klienti~ da ara `klienturi 
sazRvargareTeli~. aq `sazRvargareTeli~ aris ara-mTavari (!) 
predikatori, vinaidan Cven ar vixilavT moqalaqeTa cnobaTa 
biuros amocanas. 

mTavari predikatebi,  romlebic Cven gvainteresebs, aris: 
detali, klienti, SekveTis_dro (PART, CLIENT, TIME) da a.S. 
(isini Caiwereba inglisuri didi asoebiT PART. . .) maT gareSe 
problema ar gadawydeba. mTavar predikatorebs sawyis fazaze 
aqvs birTvis (sawyisis) mniSvneloba. 

 
 
 
 
 
 
 

 
 

nax.1.3. 
 

kategorialuri TvalsazrisiT unda uyos mofiqrebuli, 
rom Cven vimyofebiT sqemis-droSi (schma-time) da ara mimarTvis–

droSi (referent-time). magaliTad, `miuleri ε klienti~ - es araa 

ganzogadeba, piriqiT `y ε klienti~ aris y-nominatoruli 
cvladiT yvela SemTxvevisTvis ganzogadebuli. miuleri 
mxolod konkretul momentSi gaaqtiurdeba. e. i. y – xdeba 
miuleri.  
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nax.1.4. 
 

aq x, y da z aRiwereba rogorc cvladebi, zogadad da 
mimdinare droSi (gaaqtiurebisas) miiRebs konkretul 
mniSvnelobas. sistemaSi mTavari predikatebi miiReba Canaweris 
damatebiT aRniSvniT, romlebic sqemaze gamoisaxeba   PNR, CNR, 
DATE  da a.S.  

 
 

1.3.3. abstraqcia – enis logikuri  
procesi 

 
am SemTxvevaSi Seiswavleba enis logikuri procesis 

abstraqcia. magaliTad, enaSi sinonimebis (erTnairi 
mniSvnelobebis) arseboba [CLIENT da CNR]. 

Semoitaneba `=>~ wesis isari, romelic niSnavs, rom Tu 
mocemulia marcxena mxare (gamonaTqvami), maSin marjvenac 
marTebulia: 

y ε  CLIENT  => y ε  CNR 
y ε CNR => y ε  CLIENT. 
meore magaliTi: `s urekavs klients~, Caiwereba  

s  π  (darekva)(CLIENT). 
magram cota uxerxulia Tqma s π (darekva)( KNR ).  
Tu AR(X) gamonaTqvamis formaa, sadac R dasaSvebia da X 

predikatorTa cvladebia, maSin SeiZleba AR(CLIENT) an AR(CNR ) 
Caweris formis SemoReba. oradgiliani relaciis ρ -s 
SemotaniT AR-is magier: 

(CLIENT) ρ (CNR )→( AR(CLIENT )<-> AR(CNR )). 
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CLIENT da CNR urTierTCanacvlebadia (ar icvleba 
WeSmariteba gamonaTqvamisa AR(X) ).  

 ρ-abstraqciis TvalsazrisiT aris ekvivalentobis 
relacia, romlisTvisac samarTliania refleqsurobis, 
simetriulobis da tranzitulobis Tvisebebi. 

 
ganvixiloT eqstensionaluri abstraqcia monacemTa 

tipebis magaliTze. mocemulia ori x da y cvladi.  
universalobis kvantoriT Caiwereba: 

)).()((~, yAxAyx Byx ←→→∀  

samarTliania gamosaxuleba: 

).()(( yAxAyx A ←→∀== ττ  

ekvivalentobis relacia ~B  aris damuSavebis 

TvalsazrisiT Tanabari. τ -abstraqtoria tipebisTvis, rogorc 
mag.,  ∈ - simravlisTvis.    

tipebis standartuli predikatorebia: int, float, char  da a.S.          
 
 
 
 

1.3.4. mTavaridan damxmare  
predikatebisken 

 
sagnobrivi sferos modelirebisas kategoriuli midgomis 

safuZvelze saWiroa ZiriTadi da damxmare predikatorebis 
gamovlena. maTi aseTi dayofa damokidebulia amocanis dasmaze 
teqnikur davalebaSi. zogadad, meTodikaSi jer mTavar, Semdeg 
ki damxmare predikatorebs gamoyofen. es ukanasknelni modelSi 
aRwers obieqtis aramTavar, anu damatebiT maxasiaTeblebs. 

magaliTad, winadadebaSi `detals aqvs xis-nawili~, 

Semoitaneba axali σ−kopula, romelic `aqvs~ operacias 
asaxavs. amgvarad, gveqneba:  

 

`detals  σ  xis_nawili~. 
 

wina paragrafSi ganxiluli sqema, amjerad damatebiTi 
predikatorebiT gafarToebis safuZvelze SeiZleba ase 
warmovadginoT: 
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PART      
         PNR   MATERIAL  WEIGHT  LOCATION 
 
   
  ε        ε            σ                   σ                   σ 
 
                                    x 

nax.1.5 
 

sadac damxmare predikatorebia: MATERIAL-masala, WEIGHT-wona 
da LOCATION –sawyobis mdebareoba. 

Tu sawyobs ganvixilavT rogorc mTavar predikators, 
maSin misTvis sxva damxmare predikatorebi gaCndeba, mag., 
naxazi 1.6. 

   
  
  
  
  
  

 
 
 
  

nax.1.6 

LOCATION      
         NAME   MANAGER  . . . 
 
   
  ε        ε            σ                 
                                     
                                    x 

 
damxmare predikatorebis saSualebiT predikatuli sqemis 

gafarToebis process literaturaSi moixseneben agreTve 
relaciuri sqemis saxiT. esaa monacemTa relaciuri bazis 
konceptualuri sqemis safuZveli. damxmare predikatorebis 
gamoyenebas kavSiri aqvs monacemTa normalizaciis TeoriasTan, 
kerZod esaa wesebis sistema damxmare predikatorebis 
Sedgenilobis gansazRvrisaTvis. 

relacia, Cveulebisamebr TeoriaSi ganixileba rogorc 
atributTa (damxmare kategoriebis) dekartuli namravli: 
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PART ⊆  PNR x  MATERIAL x WEIGHT x  LOCATION 
 
relaciebi – mravaladgiliani simravleebia, romlebic 

erTadgiliani simravleebisgan, anu klasebisgan gansxvavdeba. 
relaciebi da klasebi, anu simravleebi konstruqciulad 
abstraqciis safuZvelze obieqtis mdgomareobaTa 
mowesrigebul-korteJTa erTobliobaa (nax.1.7).  

 
 
PART           

  PNR MATERIAL   WEIGHT LOCATION 
123 foladi 24,5 Tbilisi 
124 Xe 10,25 baTumi 
135 plastmasi 27,55 Tbilisi 
. . . . . . . . . . . . 

nax.1.7. 

SeiZleba Caiweros: `xe ε  MATERIAL~, `10,25 ε  WEIGHT~ da 
a.S. damxmare predikatorebis SigniT, ierarqiuli 
TvalsazrisiT, Cndeba mTavari predikatorebi (nax.1.8): 

 

PART      
         PNR   MATERIAL  WEIGHT  LOCATION 
 
   
  ε        ε            σ                   σ                   σ 
 
            x     σ     y1                           y2                  y3  . . .  

                                                         σ 
                                                            σ 

 
nax.1.8 

 
aseTi sqema aRaraa elementaruli. zogierTi damxmare 

predikatori logikurad SeiZleba koniunqciis saxiT Caiweros: 

x  ε  (y1)(PART) ∧  x  ε  (y2)(PART). 
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1.3.5. abstraqcia – ganzogadeba  
 
sagnobrivi sferos aRwerisas xdeba misi obieqtebis 

klasifikacia, maTi dayofa da mowesrigeba (klasi, qveklasi da 
a.S.). anu xdeba garkveuli subordinacia, konkretulidan 
abstraqtulze asvla garkveuli memkvidreobiTi Tvisebebis 
safuZvelze. am TvalsazrisiT ganixileba saxeobaTa (qveklasis) 
predikatorebi  da klasis (superklasis) predikatorebi. 

magaliTad, saproblemo sferosTvis `produqciis 
warmoeba~ arsebi klienti (produqciis myidveli - CLIENT) da 
mimwodebeli (nedleulis mimwodebeli- SUPPLIER) SeiZleba 
Seesabamebodes saxeobaTa predikatorebs, maSin maTTvis ufro 
ganzogadoebuli cneba warmoebis_partniori (PARTNER) iqneba 
klasis predikatori, romelic orives moicavs (nax.2.9). 

x∧ x  ε  CLIENT   x  ε  PARTNER  →

x∧ x  ε  SUPPLIER   x  ε  PARTNER →

PARTNER 
 
 

ε                 ε 
 
 

CLIENT             SUPPLIER 
 

nax.1.9  
axali cnebebis Semotana aseve logikuri kavSirebis 

gamoyenebiTaa SesaZlebeli. magaliTad, klienti anu damkveTi 
aris amave dros mimwodebelic. es niSnavs, rom produqciis 
mwarmoebeli firma, erTis mxriv ukveTavs nedleuls sxva 
firmas (aris damkveTi) da meores mxriv, is amzadebs 
produqcias da miawvdis klients (aris mimwodebeli).  aseTi 
wesebi SeiZleba logikurad CavweroT Semdegnairad: 

x∧ x  ε  C     x  ε  P →  x  ε  S,  ∨

x∧ x  ε  C  ∧    x  ε  P →  x  ε  S,  
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sadac ∨  - logikuri diziunqcia, xolo ∧  - logiku-ri 
koniunqciaa. 

amgvarad, abstraqcia axali obieqtebis Semotanis erT-
erTi gzaa klasifikaciis sistemaSi, romlis safuZvelsac 
memkvidreobiTobis Tvisebebi warmoadgens klasebs Soris. 

 
1.3.6. mereologiuri struqturebi 

 
garda amisa arsebobs obieqtebis da klasTaSoris 

kavSirebis asaxvis meore gzac, romelsac mereologiurs, anu 
`mTeli-nawili~-damokidebulebis logikas uwodeben. aq 
yuradReba maxvildeba struqturul Sedgenilobaze, anu 
agregaciaze. magaliTad, produqcia Sedgeba sxvadasxva 
nawilisgan. 

`mTeli-nawili~-damokidebulebaTa logikis fuZemdebelia 
poloneli maTematikosi leznievski (1916 w.) predikatul-
abstraqtuli logikisgan gansxvavebiT, romelic magaliTad, 
raselis `maTematikis principebidanaa~ cnobili, mereologiuri 

ena `mTeli-nawili~-relaciasTan (≤ ) erTad  cnobs mxolod 
kategoriebs: `saxeli~ da `gamonaTqvami~.       

mTeli/nawili – relacia (x ≤  y,  x  aris y-is nawili) 
samarTliania mxolod logikuri tipisaTvis, rogorc 
nawilisTvis da gansxvavdeba elementi/simravle – 
relaciisagan ∈ , romelic predikaciasa da abstraqcias 
iTvaliswinebs. obieqtebisaTvis arsebobs saxelebi, romlebic 
rogorc konstantebi an cvladebia Sedgenil obieqtebSi.  

magaliTad,  gamonaTqvami `123 ε  CLIENT~ (1213 aris 
klienti) Seicvleba mereologiuri TvalsazrisiT 

gamonaTqvamiT `123 ≤  CUSTOMERS~, `123 aris nawili 
klienturisa~.  aq `klientura~ Sedgenili nawilebis saxelia.  

CUSTOMERS = tz  x∧ x  ≤  z. 
yvela  x, romlebic erTtipuri z–is nawilia, aris 

CUSTOMERS.  
 
Cven ganvixileT ori logika: pedikatul-abstraqtuli da 

mereologiuri.  
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pedikatul-abstraqtuli logika cnobs ori saxis 
obieqtebs, konkretulebs da abstraqtulebs. mas aseve 
realistur logikasac uwodeben. 

mereologia aris nominalizmis logika (filosofiuri 
mimarTuleba, romelic uaryofs zogadi cnebebis arsebobas). 
misi koncefciiT arsebobs mxolod konkretuli obieqtebi da 
maTi struqturebi. maT Seesabameba saxelebi da gamonaTqvamebi.  

informatikosebisaTvis elementaruli gamosaxulebani: 

x ε P   da  x  ≤  P 
unda CavTvaloT dualurad.   

nominalist-informatikosebi saazrovnod iyeneben 
xismagvar struqturas, romelic x-Svili- da y-mSobeli 

kvanZebisgan Sedgeba, sadac samarTliania: x  ≤  y.   
≤ -Tvis aseve samarTliania Semdegi wesebi: 

- refleqsurobis: x∧ x  ≤  x. 

- tranzitulobis: xy∧ (x ≤ y  ∧  y ≤ z   x → ≤ z) 
- <sakuTari saxeli> = kx A(x). mTeli  x , romelic akmayofilebs 
A(x)-gamonaTqvams.  

2.10 naxazze naCvenebia mereologiuri struqturis 
magaliTi produqciis SekveTebis amocanisaTvis. 

ori u da ρ obieqtis warmoebuli (u * ρ) aris axali obieqti 

w, romelsac igive Sedgeniloba aqvs, rac  u-s da ρ-s erTad. 
R-SekveisaTvis logikurad SeiZleba daiweros:    

R= tρ Vy,z   y ≤  ρ x∧ z  ≤  ρ. 
faqtiuri SekveisaTvis u * ρ− warmoebulisTvis iqneba:    

u*ρ = tw ∧ r (r ≤  w) ←→ (r u ≤ ∧  r  ≤  ρ). 
damxmare cvladi ρ Cvens SemTxvevaSi airCeva ise, rom r-

Tavisufal cvladebs SeeZloT obieqtebis miReba mxolod y  da 
z-sgan. 

w-SekveTas  da u–SekveTis fostas aqvs erTnairi CNR (y) da 
DATE (z). 

sakuTari saxeli W SekveTisaTvis maSin moicema, rodesac 

u * ρ produqcia arsebobs.  
W= Vu,ρ  u *  ρ. 
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nax.1.10. mereologiuri struqturis fragmenti  
amocanisaTvis `produqciis SekveTa~ 
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II Tavi 

 praqtikuli nawili (amocanebi) 

2.1.. obieqt-roluri modelireba (ORM)   
ganawilebuli ofis-obietebisaTvis 

 
cnobilia, rom monacemTa bazis aplikaciis xarisxi 

kritikuladaa damokidebuli mis daproeqtebaze. informaciuli 
sistemebis gansazRvra yvelaze ukeT konceptualur doneze 
xdeba, sadac gamoiyeneba iseTi koncefciebi da ena romelic 
advili gasagebia adamianisaTvis. konceptualuri daproeqteba 
SeiZleba Seicavdes monacemebs, procesebs da qceviT 
perspeqtivebs, xolo monacemTa bazebis marTvis sistema (DBMS) 
daproeqtebisas gamoiyenebda cnobili logikuri modelebidan 
(relaciuri, ierarqiuli, qseluri, obieqt-orientirebuli da 
a.S.) erT-erTs. 

monacemTa bazis daproeqteba moicavs saproblemo aris 
formaluri modelis agebas anu mism aRweris (saubris) 
formirebas (universe of discourse Uod) saTanadod amis gakeTeba ki 
damokidebulia Uod-is karg codnaze. obieqt-roluri 
modelireba (ORM)  amartivebs daproeqtebis process, iyenebs ra 
bunebriv, salaparako enas, aseve intuiciur diagramebs, 
romelTa Sevsebac SeiZleba magaliTebis saSualebiT da 
SesaZlebelia inFormaciis Semowmeba martiv, elementarul 
faqtebze dayrdnobiT. vinaidan modeli gamosaxulia iseT 
bunebriv terminebSi, rogoricaa obieqti da roli, igi 
uzrynvelyofs modelirebis konceptualur midgomas[17-19]. 

obieqt-roluri modelirebis adreuli versia 1970-ian 
wlebSi gamoCnda evropaSi. aq aRwerili meTodi damuSavebulia 
avstraliasa da aSS-Si. asociaciuri ena FORML (Formal Object-
Role Modeling Language) Tanmxlebia Microsoft Visio for Enterprise Architect 
(VEA)-si,  romelic Visual Studio.NET-is Semadgeneli nawilia. 

konceptualuri modelireba miiRweva arsTa 
damokidebulebis (ER) modeliTac Tumca (ER) modeli SeiZleba 
gamoviyenoT mas Semdeg, rac daproeqtebis procesi 
damTavrebulia. igi naklebadaa Sesaferisi formulirebisaTvis, 
ganalebasa da proeqtis Semdgomi gafarToebisaTvis. ER-
diagrama Sorsaa bunebrivi enisagan, ver xerxdeba Sevseba ama 
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Tu im movlenis faqtiT, 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 adamianebis 
SeTanxmebuli muSaoba, romelTa momzadebis done 
informaciuli sistemebis daproeqtebis sferoSi SeiZleba 
mniSvnelovad gansxvavdebodes. 

zemoaRwerili mizezebidan gamomdinare, konceptualuri 
modelirebisaTvis Cven virCevT ORM-s. sainformacio sistemebis 
cxovrebis cikli moicavs ramdenime stadias: teqnikur-
ekonomikuri dasabuTeba, moTxovnaTa analizi, monacemebisa da 
operaciebis konceptualuri daproeqteba; logikuri 
daproeqteba; gare daproeqteba; maketireba; Siga daproeqteba da 
Sesruleba; testireba da Sesworebis Setana; momsaxureba 
(Tanxleba). 

ORM-is konceptualuri modelirebis sqemis procedura 
(CSDP) yuradRebas amaxvilebs mona-cemebis analizze da 
daproeqtebaze. konceptualuri sqema aRwers aplikaciis 
informaciul struqturas: faqtebis tipebi, romlebic 
warmoadgens interesis sferos; masze arsebuli SezRudvebi da 
SesaZloa warmoqmnis wesebi, raTa miviRoT esa Tu is faqti 
sxva faqtebidan. 

mravalmasStabiani aplikaciisaTvis Uod-i yofs mas 
moxerxebul modulebad, CSDP-s mimarTavs TiToeuli maTgani 
da Semdeg xdeba miRebuli konceptualuri qvesqemebis 
gaerTianeba erT globalur konceptualur sqemad. TviTon 
CSDP-i Sedgeba Svidi bijisagan. ix. cxrili 1.1. 

biji 1 _ CSDP-is yvelaze mniSvnelovani stadiaa, sadac 
xdeba sxvadasxva saxis informaciis  Segroveba, bunebriv 
salaparako enaze. aseTi informacia xSirad aris Semavali da 
gamomavali formebi, SeiZleba iyos xelnaweri. winaaRmdeg 
SemTxvevaSi modelis damproeqtebeli muSaobs uSualod 
klientTan, raTa zustad Camoyalibdes, Tu ra moeTxoveba 
sistemas. aucilebelia eqspertis arseboba, romelic icnobs 
aplikacias.  
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cxr.1.1. 

1. 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. 

 
es faqti ase SeiZleba Caiweros: 

• f1 TanamSromels, nomriT  35, aqvs  gvari ‘petriaSvili‘  
• f2 TanamSromeli, nomriT 7, muSaobs kontraqtiT TariRamde ‘12.31.06’ 

TiToeuli faqti aris binaruli damokidebuleba or 
obieqts Soris. muqi SriftiT gamoyofilia logikuri 
predikati, romelic axdens obieqtebis identificirebas 
naCvenebia kursiviT. 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. 

biji 2 _ aq 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.  
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ORM  diagramaSi gamoyenebuli SezRudvebi: 
 

iZulebis SezRudvebi: 

•  obieqti asrulebs zustad garkveul rols. 

  • rolebis dizunqcia aris iZulebiTi. TiToeuli orieqti 
obieqtebis tipebis nakrebidan unda asrulebdes mxolod 
erT rols. 

 
unikalurobis SezRudvebi: 
 

erT an met rolSi monawileoba xdeba ara 
umetes erTxel.  

 
rolebis gare unikalurobis SezRudva.                        
wyvilis gamoricxvis SezRudva. 

 
 
simravleebis Sedarebis SezRudvebi: 

⊆  pirveli obieqtis simravle   yovelTvis unda iyos 
meoris qvesimravle. 

=     pirveli obieqtis simravle yovelTvis  
      unda iyos meoris toli. 

⊄    pirveli obieqtis simravle ar Sedis meoreSi. 
    sixSiris SezRudva. 

<=2  
obieqtma ramdenjer SeiZleba Seasrulos 
es roli  

 
 

 

budis tipis obieqti. 

obieqti TamaSobs mxolod erT rols da es 
roli ar aris savaldebulo. 

 

qvetipi.  
erTi obieqti aris meoris qvetipi 
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wriuli SezRudvebi 

 
 
antirefleqsuroba Oir  iff for all  x, ~xRx   
simetriuloba   Osym  iff for all  x, y, xRy → yRx 
asimetriuloba  Oas  iff for all   x, y, xRy → ~yRx  
antisimetriuloba   Oans  iff for all x, y, x ≠ y & xRy → ~yRx 
antitranzituloba Oit  iff for all x, y, z, xRy & yRz → ~xRz 
acikluroba          Oac  iff for all x, y, z, xRy & yRz → ~zR 

 
 

2.2. amocanis dasma 
 

ganixileba ganawilebuli ofis-obieqtebis monacemTa 
bazebis obieqt-orientirebuli modelirebisa da obieqt-
orientirebuli daproeqtebis avtomatizebuli procesebis 
damuSavebis amocana, rac sagrZnoblad amcirebs sistemebis 
informaciuli da programuli paketebis agebis dros da, 
amasTanave orientirebulia gamoyenebiTi sferos 
momxmarebelze. 

2.1 naxazze mocemulia saproblemo sferos modelirebisa 
da monacemTa bazaSi avtomatizebuli asaxvis amocanis ZirTadi 
etapebisa da maTi realizaciis instrumentuli saSualebebis 
sqema.     

codna, romelic saproblemo sferos Sesaxeb gaaCnia 
momxmarebels, specialuri interfeisebis saSualebiT, romelTa 
safuZvels formaluri enis gramatikis kategoriebi da 
logikur-algebruli meTodebi Seadgens, gadaecema obieqt-
roluri modelirebis kompiuterul programas.  
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nax.2.1. 
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misi daxmarebiT aigeba semantikuri struqturebi ORM–
diagramaTa saxiT. Semdgom etapze avtomatizebuli 
procedurebis gamoyenebiT formirdeba arsTa-damokidebulebis 
modeli, anu ER-diagramebi, cxrilebiTa da atributebiT. mis 
safuZvelze avtomaturad generirdeba .DDL failebi, romlebic 
Semdgom struqturulad moTavsdeba  Ms SQL Server   monacemTa 
ganawilebul bazaSi.  

rogorc aRvniSneT, aq problemurad ismeba, ER-modelis 
Sesabamisi klasebis diagramis `struqturis optimizaciis~ 
sakiTxi anu monacemTa bazebis daproeqtebis Teoriis terminiT 
- normalizaciis amocana.  

aq igulisxmeba Semdegi: unda ganisazRvros TiToeuli 
klasis monacemTa optimaluri struqtura (monacemTa modeli), 
klasTa Soris kavSirebis gaTvaliswinebiT da 
damokidebulebaTa relaciebis normalizaciis meTodebis 
gamoyenebiT.  

optimizaciis kriteriumad SeiZleba ganvixiloT 
relaciuri cxrilebis informaciuli da indeqsuri monacemebis 
moculobaTa minimizacia, da maTTan mimarTvisa da ganaxlebis 
drois Semcireba. monacemTa erTiani logikuri struqturebis 
mTlianobis uzrunvelyofiT (dacviT). amisaTvis SevimuSaveT 
specialuri algoriTmi]. 

naSromi efuZneba UML–teqnologiisa da monacemTa 
logikuri struqturebis relaciur damokidebulebaTa Teoriis 
klasikur sakiTxebs. aseTi integrirebuli midgoma dasmuli 
amocanis gadasawyvetad uzrunvelyofs, erTis mxriv, monacemTa 
struqturebis optimizacias normalur formaTa Teoriis 
safuZvelze da, meores mxriv, daproeqtebis obieqt-
orientirebuli principebis mxardaWeras Case-teqnologiebis 
gamoyenebiT (daprogramebis jgufuri teqnologiebi), rac 
aqtualuri da mniSvnelovani amocanaa.   

aRniSnuli sakiTxebis Teoriuli gadawyveta da maTi 
praqtikuli realizacia asaxulia wignis momdevno TavebSi.   
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2.3. faqtebis mozadeba da  ORM-diagramis ageba  
sakontraqto amocanisTvis 

 
pirvel TavSi Cven zogadad aRvwereT konceptualuri 

modelirebisaTvis ORM-meTodis gamoyeneba. 

sainformacio sistemebis cxovrebis cikli, rogorc 

cnobilia moicavs ramdenime stadias: teqnikur-ekonomikuri 

dasabuTeba, moTxovnaTa analizi, monacemebisa da operaciebis 

konceptualuri daproeqteba; logikuri daproeqteba; gare 

daproeqteba; maketireba; Sida daproeqteba da Sesruleba; 

testireba da Sesworebis Setana; momsaxureba (Tanxleba). 

ORM-is konceptualuri modelirebis sqemis procedura 

(CSDP) yuradRebas amaxvilebda monacemTa analizze da 

daproeqtebaze. konceptualuri sqema aRwers aplikaciis 

informaciul struqturas: faqtebis tipebi, romlebic 

warmoadgens interesis sferos; masze arsebuli SezRudvebi da 

SesaZloa warmoqmnis wesebi, raTa miviRoT esa Tu is faqti 

sxva faqtebidan. axla ganvixiloT magaliTebi. 

ofis-obieqtebze erT-erTi mniSvnelovani amocanaa 

kontraqtebis gaformeba produqciis damkveT da mimwodebel 

organizaciebs Soris.  

ganvixiloT am amocanisaTvis Sesabamisi ORM-diagramis 

agebis procesi. amisaTvis `kontraqtis dadebis~ proceduris 

teqsturi (Sinaarsobrivi) formidan unda SevarCioT da 

CamovayaliboT faqtebis erToblioba.  

magaliTad, ofis-obieqtze `kontraqtis dadebis~ 

amocanisTvis gveqneba Semdegi faqtebi: 
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f1 - personas (subieqts) aqvs saxeli;  

f2 - damamzadebeli aris subieqti;  

f3 - mimwodebeli aris subieqti; 

f4 - myidveli aris subieqti; 

f5 - subieqtma dado kontraqti produqciis Sesyidvaze; 

f6 - kontraqts aqvs nomeri; 

f7 - kontraqts aqvs saxeli; 

f8- kontraqts aqvs TariRi; 

f9 - produqcias aqvs modelis dasaxeleba; 

f10 - produqcias aqvs modelis fasi; 

f11 - produqcias aqvs modelis nomeri; 

f12 - produqcias aqvs raodenoba; 

f13 - produqcia garkveuli raodenobiT da garkveuli fasiT gaiyida 
kvartalSi;  

f14 - Tanxa aris fasi, gamravlebuli raodenobaze. 

ORM-diagramaze gamosaTvleli faqtis tipi aRiniSneba 

`*”-iT. ofis-obieqtze kontraqtis dadebis ORM-diagrama 

naCvenebia 2.2 naxazze. 
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nax.2.2. `kontraqtis~ ORM-modelis fragmenti 
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2.4.  ORM-diagramis ageba universitetis  
magaliTze 

 
sauniversiteto marTvis sistemis saproblemo sferos 

magaliTze saWiroa monacemTa iseTi ganawilebuli bazis 
daproeqteba da ageba, romelic momavalSi miuerTdeba qveynis 
erTiani saganmanaTleblo sistemis monacemTa sacavs.  

aseTi sainformacio sistemis agebisas aucilebelia 
miRebuli saerTaSoriso standartebis gaTvaliswineba, rac 
mniSvnelovnad Seuwyobs xels mis Semdgom masStabirebas da 
ganviTarebas.  

Tanamedrove standarts (unificirebuli modelirebis 
enas, wesebs) warmoadgens UML-teqnologia, xolo mis erT-erT 
gavrcelebul instruments Ms Visio.  

mocemuli paragrafis  mizania am instrumentebis 
gamoyenebiT monacemTa bazis konceptualuri sqemis asagebad 
wina procedurebis momzadeba.  

sauniversiteto marTvis sistemis, kerZod misi monacemTa 
ganawilebuli bazis  dasaproeqteblad, rogorc es UML-
teqnologiiT moiTxoveba, saWiroa  saproblemo sferos 
Seswavla da misi teqsturi (araformaluri) aRwera, aq 
arsebuli miznebis, amocanebis, obieqtebis, faqtorebis da sxva 
elementebis, agreTve maTi urTierTkavSirebis detaluri 
CamoyalibebiT.  

esaa codna samarTavi obieqtis Sesaxeb, misi statikuri 
(mdgomareobaTa simravle) da dinamikuri (qcevaTa simravle) 
modelebiT. Tu obieqt-orientirebuli modelirebis terminebiT 
visargeblebT, dasmuli amocanis gadawyvetis `gasaRebs~ 
klasebis, obieqtebis, klasTaSorisi kavSirebis, obieqt-
roluri da arsTa-damokidebulebis modelebisa da sxva saxis 
diagramebis ageba warmoadgens. xolo Semdeg, klasTa-
asociaciebisa da arsTa-damokidebulebis diagramaTa 
safuZvelze ganxorcieldeba miznobrivi sistemis programuli 
kodebis realizaciis avtomatizebuli procesi.  

ganvixiloT es sakiTxebi detalurad universitetis 
saproblemo sferos magaliTze. araformalizebuli aRweris 
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obieqtebia (terminTa leqsikoni): fakultetebi, kaTedrebi, 
studentebi, leqtorebi (rogorc TanamSromlebi, ise 
mowveulebi, saStato da saaTobrivi datvirTviT), sagnebi 
(akademiuri disciplinebi), romlebic ikiTxeba kaTedrebisa da 
specialobebis  mixedviT. saswavlo gegmebi, silabusebi 
(programebi), leqciebi, praqtikuli da laboratoriuli 
samuSaoebi, gamocdebi, testireba da a.S. 

misi faqtebis erToblioba iqneba: 

f1 - TanamSromels (leqtors) aqvs saxeli. 

f2 - TanamSromeli muSaobs departamentSi. 

f3 - TanamSromels dakavebuli aqvs oTaxi. 

f4 - TanamSromeli muSaobs kontraqtiT TariRamde. 

f5 - TanamSromels ukavia Tanamdeboba 

f6 - TanamSromelma miiRo xarisxi universitetidan. 

f7 - TanamSromeli amowmebs TanamSromels. 

f8 - TanamSromels aqvs wodeba 

f9 - TanamSromeli aswavlis sagans. 

f10 - TanamSromeli atarebs reitings. 

f11 - profesori xelmZRvanelobs departaments. 

f10 - departaments aqvs biujeti. 

f11 - profesors kavia Tanamdeboba kaTedraze. 

f12   - maswavlebeli aris TanamSromeli. 

f13 - profesori aris TanamSromeli  

da a S. 

zemoaRwerili wesebis Tanaxmad saWiroa aigos ORM-
diagrama. amisaTvis faqt-SezRudvebi, romlebSic asaxulia 
saproblemo sferos Sesaxeb codna (klasebisa da obieqtebis 
ZiriTadi terminebi da qcevis wesebi), Cvens mier gadaitaneba 
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Ms_Visio instrumentis saSualebiT obieqt-rolur modelSi (nax. 
2.3-a da b). 

momdevno etapze ganxorcieldeba obieqt-roluri modelis 
avtomaturi gadayvana arsTa-damokidebulebis modelSi da, 
bolos, monacemTa bazis servrSi ganTavseba. am sakiTxebs Cven 
wignis momdevno TavebSi davubrundebiT.  

  

 

 
 

nax.2.3-a. faqtebis formaluri Cawera 
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nax.2.3-b. ORM-diagrama MsVisio-garemoSi  
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2.5. MMs SQL - bazisTvis .DDL failis  
momzadeba 

 
sauniversiteto marTvis sistemis saproblemo sferos 

magaliTze saWiroa monacemTa iseTi ganawilebuli bazis 
daproeqteba da ageba, romelic momavalSi miuerTdeba qveynis 
erTiani saganmanaTleblo sistemis monacemTa sacavs.  

aseTi sainformacio sistemis agebisas aucilebelia 
miRebuli saerTaSoriso standartebis gaTvalis-wineba, rac 
mniSvnelovnad Seuwyobs xels mis Semdgom masStabirebas da 
ganviTarebas.  

programuli paketebis Seqmnis aseT standarts 
(unificirebuli modelirebis enas, wesebs) warmoadgens UML-
teqnologia, xolo mis erT-erT gavrcelebul instruments 
Ms_Visio.  

winamdebare naSromis mizania am instrumentebis 
gamoyenebiT monacemTa bazis konceptualuri da logikuri 
struqturebis damuSaveba, Semdgom ki misi fizikuri 
organizacia, realizacia magaliTad, SQL Server monacemTa 
bazebis marTvis sistemaSi.                

sauniversiteto marTvis sistemis, kerZod misi monacemTa 
ganawilebuli bazis  dasaproeqteblad, rogorc es UML-
teqnologiiT moiTxoveba, saWiroa  saproblemo sferos 
Seswavla da misi teqsturi (araformaluri) aRwera, aq 
arsebuli miznebis, amocanebis, obieqtebis, faqtorebis da sxva 
elementebis, agreTve maTi urTierTkavSirebis detaluri 
CamoyalibebiT.  

esaa codna samarTavi obieqtis Sesaxeb, misi statikuri 
(mdgomareobaTa simravle) da dinamikuri (qcevaTa simravle) 
modelebiT.  

Tu obieqt-orientirebuli modelirebis terminebiT 
visargeblebT, dasmuli amocanis gadawyvetis `gasaRebs~ 
klasebis, obieqtebis, klasTaSorisi kavSirebis, obieqt-
roluri da arsTa-damokidebulebis modelebisa da sxva saxis 
diagramebis ageba warmoadgens.  

Semdeg ki klasTa-asociaciebisa da arsTa-
damokidebulebis diagramaTa safuZvelze ganxorcieldeba 
miznobrivi sistemis programuli kodebis realizaciis 
avtomatizebuli procesi.  
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ganvixiloT es sakiTxebi detalurad universitetis 
saproblemo sferos magaliTze.  

araformalizebuli aRweris obieqtebia (terminTa 
leqsikoni): fakultetebi, kaTedrebi, studentebi, leqtorebi 
(rogorc TanamSromlebi, ise mowveulebi, saStato da 
saaTobrivi datvirTviT), sagnebi (akademiuri disciplinebi), 
romlebic ikiTxeba kaTedrebisa da specialobebis  mixedviT. 
saswavlo gegmebi, silabusebi (programebi), leqciebi, 
praqtikuli da laboratoriuli samuSaoebi, gamocdebi, 
testireba da a.S. 

meore etapze saproblemo sferos Sesaxeb codna 
(klasebisa da obieqtebis ZiriTadi terminebi da qcevis wesebi) 
Cvens mier gadaitaneba Ms_Visio instrumentis saSualebiT 
obieqt-rolur modelSi (nax.2.4).  

 
nax. 2.4 
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obieqtebisa da maT Soris kavSirebis (wesebis)  
momdevno etapze ganxorcieldeba obieqt-roluri modelis 
avtomaturi gadayvana arsTa-damokidebulebis modelSi. 

amisaTvis Ms_Visio instrumentis (ORM-source) meniudan 
gamoviZaxebT striqons : 

File | New | Database | Database Model Diagram 
da axali fanjris sufTa furcelze gadmovitanT wina etapze 
agebul ORM-diagramis Sesabamis  ER-dagramas. amisaTvis aq 
meniudan mivuTiTebT:  

Database | Project | Add Existing Document 
2.5 naxazze naCvenebia fragmenti aseTi gziT miRebuli 

SedegisaTvis. 
agebis interfeisi  

 
nax.2.5. obieqt-roluri modelis magaliTi  

 39



2.6 naxazze Cans sami cxrili : leqtori, kaTedra da 
sagani, agreTve maT Soris kavSirebi. Tu yvela cxrils 
gamoviyenebT am naxazidan, maSin miviRebT realur, 
mravalcxrilur kavSirebs. 
 

 
 

nax.2.6. arsTa-damokidebulebis modelis  
fragmenti 

 
 

monacemTa bazis agebis avtomatizaciis Semdegi 
procedura mdgomareobs Sualeduri teqsturi tipis DLL–
failis momzadebaSi, romelic momavalSi SQL Server monacemTa 
bazebis marTvis sistemam unda gamoiyenos.  
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qvemoT mocemulia avtomaturad generirebadi DDL-
failis teqstis fragmenti. 
/* Driver Used : Microsoft Visual Studio   - Microsoft SQL Server Driver.            
*/ 
/* Create DB_Uni database.                   */ 
use master   
go 
create database "DB_Uni"   
go 
use "DB_Uni"   
go 
/* Create new table "Subject Lector".              */ 
/* "Subject Lector" : Subject has a Lector / Lector givs a Subject  */ 
/*  "Subject SubjID" : Subject has a Lector                    */ 
/*  "Lector LecID" : Lector givs a Subject                     */   
create table "Subject Lector" (  
 "Subject SubjID" char(10) not null, 
 "Lector LecID" char(10) not null)   
go 
alter table "Subject Lector" 
       add constraint "Subject Lector_PK" primary key ("Subject SubjID", 
"Lector LecID")    
go 
/* Create new table "Lector".                                            */ 
/* "Lector" : Table of Lector                                             */ 
/*  "Lector LecID" : Lector is identified by LecID          */ 
/*  "Works the Department DepID" : Department has Lector  */   
create table "Lector" (  
 "Lector LecID" char(10) not null, 
 "Works the Department DepID" char(10) not null)   
go 
alter table "Lector" 
 add constraint "Lector_PK" primary key ("Lector LecID")    
go 
/* Create new table "Department".                                      */ 
/* "Department" : Table of Department                                */ 
/*  "Department DepID" : Department is identified by DepID  */ 
/*  "Has name" : Department has name                           */   
create table "Department" (  
 "Department DepID" char(10) not null, 
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 "Has name" bit not null)   
go 
alter table "Department" 
 add constraint "Department_PK" primary key ("Department DepID")    
go 
 
/* Add foreign key constraints to table "Subject Lector".            */ 
alter table "Subject Lector" 
 add constraint "Lector_Subject Lector_FK1" foreign key ( 
  "Lector LecID") 
  references "Lector" ( 
  "Lector LecID")   
go 
/* Add foreign key constraints to table "Lector".                     */ 
alter table "Lector" 
 add constraint "Department_Lector_FK1" foreign key ( 
  "Works the Department DepID") 
  references "Department" ( 
  "Department DepID")   
go 
/* This is the end of the Microsoft Visual Studio generated SQL DDL script. */ 
 

axali sainformacio teqnologiebis gamoyenebiT, 
romlebic modelirebis unificirebuli enis (UML) 
instrumentebzea orientirebuli, SesaZlebelia modelirebisa 
da daprogramebis procesebis avtomatizacia, rac saboloo 
jamSi SesaZlebels xdis monacemTa bazebis marTvis sistemebis 
(magaliTad, Ms SQL Server, SyBase, Oracle, ADO.NET) da 
daprogramebis sainterfeiso enebis (magaliTad, C#.NET, VB.NET ) 
integrirebuli gamoyenebiT vizualuri modelirebis 
paketebTan erTad (magaliTad, Ms Visio, Rational Rose, Paradigm Plus) 
daproeqtdes da realizebul iqnas xarisxianad da swrafad 
marTvis avtomatizebuli sistemebis Windows- da Web-danarTebi. 
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2.6. avtomatizebuli analizis sistemis daproeqteba  
satendero komisiis eqspertebisaTvis 

 

aRwerilia satendero procesis xelSemwyobi kompiuteruli 

sistema, romlis mizania satendero komisiis eqspertebisaTvis 

aucilebeli sainformacio bazisa da misi operatiuli 

avtomatizebuli analizis Catarebis ganxorcieleba. 

konceptualuri modeli daproeqtebulia ORM-diagramisa da misi 
Sesabamisi ER-modelis saSualebiT. monacemTa baza realizebulia 
Ms SQL serverze. 

dRes, metad aqtualuri gaxda tenderis Catareba 

nebismier sferoSi, mSenebloba iqneba es, saremonto samuSaoebi, 

momarageba, ama Tu im produqciis Sesyidva, Tu romelime sxva 

proeqtis ganxorcieleba. tenders acxadebs organizacia, romelsac 

surs garkveuli moculobis ama Tu im samuSaos Sesruleba. 

firmebi, romelTac surs am samuSaos Sesruleba, akeTeben 

oficialur ganacxads tenderSi monawileobis misaRebad. 

umetesad aseTi saqmianobiT sxvadasxva tipis 

specializebuli firmebia  dainteresebuli. tenderSi 

monawileobis misaRebad auciebelia saWiro iuridiuli 

dokumentaciis Sekreba sxvadasxva dawesebulebebidan, aseve 

aucilebelia satendero mosakreblis gadaxda tenderis 

moTxovnebSi miTiTebul bankis angariSze. tenderSi monawileobis 

miRebis mizniT Sesasrulebeli samuSao detaluradaa 

warmodgenili UML Activity-diagramaze (nax.2.7). 
konceptualuri modelis daproeqtebisaTvis gamoyenebulia 

obieqt-roluri modelireba (ORM), romelic konceptualuri 

modelirebis ganviTarebul teqnikas warmoadgens. obieqt-roluri 

modelireba miaxloebulia bunebriv salaparako enasTan. esaa 

modelireba faqtebis safuZvelze, sadac saproblemo are 

ganixileba, rogorc obieqtebis erToblioba, romlebic TamaSobs 

garkveul `rolebs~. obieqt-roluri modelirebis meTodi  

aqtualuria da farTod gamoiyeneba sazRvargareTac. aRniSnuli 
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instrumentuli saSualebani emsaxureba monacemTa bazis 

daproeqtebis avtomatizacias. 

UML-teqnologiis safuZvelze programuli produqtebis 

Seqmna moiTxovs sakvlevi obieqtis moTxovnilebaTa gansazRvris, 

obieqt-orientirebuli analizis (oo), oo-daproeqtebisa da 

realizaciis (oo-daprogramebis) etapebis ganxorcielebas.  

obieqt-roluri modelirebis meTodi gamoiyeneba sagnobrivi 

sferos kvlevis etapze da axorcielebs eqspertebis 

(damproeqteblebis) mier garkveuli codnis, faqtebis fiqsirebas, 

romlebic aucilebelia ORM-diagramis (obieqt-roluri modelis) 

asagebad.  

satendero amocanebis gadawyvetis xelSemwyobi 

kompiuteruli sistemis agebis mizniT SeiZleba Semdegi zogadi 

faqtebis Camoyalibeba, rac Seesabameba 2.7 naxazze mocemul 

aqtiurobaTa diagramas: 

`arsebobs firma romelic acxadebs tenders,  agreTve firma 

(firmebi), romelic monawileobs tenderSi, da bolos - 

gamarjvebuli firma. firmas aqvs rekvizitebi da hyavs menejeri, 

aqvs sakuTari angariSis nomeri bankSi. tenderSi monawileobis 

misaRebad saWiro dokumentebi Tavsdeba konvertSi, iluqeba da 

igzavneba tenderis moTxovnebSi miTiTebul misamarTze. aqve 

miTiTebulia tenderis Catarebis TariRi da dro. tenderis 

Catarebis dros  yvela monawile organizaciis warmomadgeneli, 

valdebulia gamocxaddes miTiTebul misamarTze. satendero 

komisiis wevrebi sajarod gaxsnian daluqul konvertebs, 

Seamowmeben iuridiulad saWiro dokumentaciis arsebobas da 

Seadgenen oqms tenderis dawyebisa da masSi monawile 

organizaciebis Sesaxeb.  
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nax.2.7 

 

 

 

 45



Tu dokumentacias aklia romelime aucilebeli dokumenti, an 

arasworadaa warmodgenili, aseTi firma moixsneba tenderidan. 

momdevno periodSi tenderis komisiis wevrebi detalurad 

gaecnobian SemoTavazebul winadadebebs, gadaamowmeben sabuTebs, 

msjelobis Semdeg amoirCeven saukeTeso (misaReb) winadadebas da 

Semdgom daasaxeleben tenderSi gamarjvebul organizacias. 

damarcxebul firmebs ufleba aqvs sasamarTloSi gaasaCivros 

tenderis Camtarebeli firmis gadawyvetileba, rac xdeba Semdgomi 

iuridiuli davis sagani.  gamarjvebuli firmis angariSze 

gadairicxeba samuSaos dawyebisaTvis aucilebeli Tanxa da a.S.~ 

aseTi araformalizebuli aRweridan formalizebulze 

gadasasvlelad aris saWiro swored faqtebis gamokveTa, romlebic 

Semdgom obieqt-roluri diagramisTvis gamogvadgeba. 2.8 naxazze 

mocemulia `tenderis Catarebis~ procesis faqtebis gadatana 

ORM-diagramaze. 

Ms Studio.Net programuli paketi, kerZod Ms Visio 
saSualebas gvaZlevs ORM-diagramidan avtomaturad avagoT 

saproblemo sferos konceptualuri modeli,  ER-diagrama, 
romelic Cveni SemTxvevisTvis mocemulia 2.9 naxazze.  

ERM (Entyty Relation Model)–is safuZvelzec aigeba relaciur 

monacemTa bazebis logikuri struqtura. monacemTa bazis 

daproeqtebis mizniT viyenebT SQL-servers.  
2.10 naxazze mocemulia tenderis Catarebis xelSemwyobi 

kompiuteruli sistemis TENDER-monacemTa bazis cxrilebis 

fragmenti. 
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nax.2.9 

 

 
nax.2.10 
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2.7. energosistemis obieqt-roluri modeli 
 

Tanamedrove energetikuli obieqtebis qseli udavod 
miekuTvneba rTuli da didi sistemebis klass, romlisTvisac 
damaxasiaTebelia Zneladformalizebadi marTvis amocanebis, 
didi moculobis sainformacio bazebis da gadawyvetilebis 
miRebis rTuli algoriTmebis arseboba. yovelive es ki 
aucileblad moiTxovs energetikaSi marTvis axali sistemebis 
gamoyenebas.    

energosistemis sawarmoTa da organizaciaTa marTvis 
avtomatizebuli sistemebis qselis agebis koncefciam, erTis 
mxriv, mcire da saSualo kerZo biznesis seqtoris 
gafarToebis gamo, da meores mxriv, mkacri konkurenciis 
pirobebSi maTi moqmedebis arealis saerTaSoriso biznesis 
moTxovnebis CarCoebSi moqcevam, metad mniSvnelovani funqcia 
SeiZina. gansakuTrebiT sayuradReboa saqmiani procesebis 
teqnologiuri ciklebis Tanmxlebi sainformacio nakadebis 
marTvis meqanizmebis daxvewa, unificirebuli dokumentebisa da 
dokumentbrunvis problemaTa gaTvaliswinebiT, axali 
sakanonmdeblo aqtebisa da internet-intranetis pirobebSi.     

Cveni mizania organizaciuli da biznesis marTvis 
ganawilebuli energosistemis ofis-obieqtebisaTvis saqmiani 
procesebis warmoebis unificirebuli dokumentbrunvis 
teqnologiis SemuSaveba da programuli realicazia, 
Tanamedrove obieqt-orientirebuli daprogramebis meTodebisa 
da klient-serveruli arqiteqturis safuZvelze.  

2.11 naxazze mocemulia ganawilebuli energoobieqtebis 
zogadi ORM-diagramis fragmenti, romelic aerTianebs 
elenergiis mwarmoeblebs, mis damkveTebs (mag., Telasi) da 
saboloo abonentebs (iuridiul da fizikur momxmareblebs).  
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Rebulobs

ixdis Tanxas

 
 

nax.2.11. ORM modelis fragmenti 
 

energetikis ofis-obieqtebze saqmiani procesebis 
Tanmxlebi unificirebuli da individualuri dokumentaciisa 
da dokumentbrunvis sistemis diagnostikuri analizi, 
funqciur ganyofilebaTa urTierTkavSiris struqturebisa da 
marTvis procesSi monawile pirTa `rolebis~ gaTvaliswinebiT. 

mocemul paragrafSi damuSavebulia ganawilebuli 
energetikuli ofis-sistemis monacemTa bazis fizikuri 
struqturebi, maTi modifikaciis algoriTmebi da 
administrirebis funqciebi, klient-serveruli arqiteqturis 
gamoyenebiT. SemoTavazebulia energetikuli ofis-sistemis 
momxmarebelTa interfeisebi, maTi rolebis Sesabamisad.  

marTvis avtomatizebuli sistemis amocanebi ganixileba 
ganawilebuli energosistemis mTlian speqtrSi, dawyebuli, 
magaliTad, engurhesis hidroelektrosadgurze elenergiis 
gamomSavebis aRricxvidan, damTavrebuli Telasis saabonento 
gadasaxadebis aRricxvisa da kontrolis amocanebiT, 
internetuli moxmarebisaTvis.   
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2.8. energoobieqtebis kontrolis sistemis  
monacemTa bazis avtomatizebuli ageba 

 
ganxilulia energetikis sferoSi momuSave 

personalisaTvis monacemTa bazebis avtomatizebuli 
daproeqtebis amocana. misi gadawyveta saSualebas aZlevs 
energetikos-specialists monacemTa bazis struqtura aagos 
kompiuteris daxmarebiT sakuTari codnisa da gamocdilebis 
safuZvelze energo-sferoSi.  

modelirebis procesis warmarTvisaTvis mas esaWiroeba 
konkretuli amocanis irgvliv garkveuli arsebuli 
kanonzomierebebis (faqtebis) teqsturi formiT Cawera. 
magaliTad:  

f1 - abonents aqvs gvari; 
f2 - abonents aqvs mricxveli; 
f3 - abonents ixdis Tanxas yoveli Tvis 15 ricxvamde; 
f4 - mricxvelze aRniSnulia moxmarebuli el.energia kvt/sT; 
f5 - arseboben abonentebi, romlebmac gadaixades an ar  

             gadaixades  moxmarebuli el.energiis safasuri; 
f6 - TelasSi muSaoben TanamSRomlebi; 
f7 - TanamSromels aqvs gvari; 
f8 - opertori aris TanamSromeli; 
f9 - teqnikuri personali aris TanamSromeli; 
f10 - molare aris TanamSromeli; 
f11 - teqnikuri personali aRniSnavs abonentTa mricxvelebis  

       Cvenebebs reestrSi; 
f12 - reestrSi arsebuli monacemebi operators Seaqvs  

       bilingis monacemTa bazaSi; 
f13 - bilingis monacemTa bazidan gamoiwereba qviTari; 
f14 - qviTarze aRniSnulia Tanxa ; 
f15 - qviTars Rebulobs abonenti ; 
f16 - abonenti ixdis fuls molaresTan ; 
da a.S. 

zemoT CamoTvlili faqtebis Sesabamisi ORM (Object-Role 
Model)_diagrama, romelic aigeba MsVisio modelirebis 
instrumentiT, mocemulia 2.12 naxazze. rac meti faqtia 
aRwerili, miT ufro zustia obieqtis saSedego semantikuri 
(konceptualuri) modeli. 
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nax.2.12. ORM–diagramis fragmenti 
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Semdgom etapze ORM-diagramidan avtomaturad 
vaproeqtebT ERM (Entity Relationship Model) diagramas (nax..2.13), 
romlis safuZvelzec aigeba relaciur monacemTa bazebis 
logikuri struqtura.  

 

 
 

nax.2.13. ERM–diagramis fragmenti 
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mesame etapze ER-modelis safuZvelze vaxdenT 
programuli saxiT monacemTa aRweris .DDL failis avtomatur 
generirebas (nax.2.14).  

 
 
qvemoT mocemulia . DDL failis kodis fragmenti: 

/* Create new table "Reestri gadaecema Operator".                                     */ 
/* "Reestri gadaecema Operator" : Table of Reestri gadaecema Operator   */ 
/* "Reestri name" : Reestri identifies Reestri gadaecema Operator           */ 
/* Role two (Reestri) of fact: Reestri gadaecema Operator is identified by */ 
/* Role two (Reestriname) of fact: Reestri is identified by                    */ 
/* "TanamShrom Tanamnr" : TanamShrom Operator has Reestri gadaecema  
                                                                                        Operator                 */   
create table  
        "Reestri gadaecema Operator" ("Reestri name" char(10) not null, 
        "TanamShrom Tanamnr" char(10) not null)   
     go 
alter table "Reestri gadaecema Operator" 
add constraint "Reestri gadaecema Operator_PK" primary key ("Reestri  
                                                                                                              name")    
     go 
create table "Abonenti ixdis Puli rebulobs Molare" (  
               "Abonenti abnnr" char(10) not null, 
 "Ixdis Puli rebulobs" char(10) not null, 
 "TanamShrom Tanamnr" char(10) not null)   
      go 
alter table "Abonenti ixdis Puli rebulobs Molare" 
add constraint "Abonenti ixdis Puli rebulobs Molare_PK" primary  
                                                                                   key ("Abonenti abnnr")    
       go 
……………… 
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nax..2.14 

 
 
amgvarad, kompiuterul sistemaSi monacemTa bazebis 

struqturebi da cxrilTaSorisi kavSirebi mzadaa konkretuli 
monacemebis Sesatanad. aucileblobis SemTxvevaSi 
SesaZlebelia miRebuli monacemTa bazis struqturis 
manualuri modifikacia. 
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