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რეზიუმე 

sadisertacio naSromSi `ganawilebul sistemebSi informaciuli 
resursebis marTvis instrumentuli saSaualebebis damuSaveba~ 
ganixileba organizaciuli marTvis sistemebSi monacemTa 
ganawilebuli bazebis daproeqtebis da realizaciis amocanebis 
gadawyveta obieqt-orientirebuli midgomiT. aseT sistemebSi 
informaciuli da programuli resursebis koleqtiuri 
gamoyenebis procesebis marTva.  

korporaciuli marTvis avtomatizebuli sistema, romelic  
kompiuterebis lokalur qselze funqcionirebs, flobs garkveul 
gamoTvliT resursebs, rogorebicaa samuSao avtomatizebuli 
adgilebi funqciur ganyofilebebSi, qselis arxebs (kabelebi da 
qselis platebi), magnituri diskoebi (vinCesterebi), maT Soris 
koleqtiuri moxmarebisaTivs, operaciuli mexsierebebi da 
procesorebi, printerebi da skanerebi da a.S. aqve unda aRniSnos, 
rom kompiuteruli qselis aqtiuri resursebia programebi da 
monacemTa bazebis failebi.  

 
multiprocesoruli sistemis daproeqtebisas gaiTvaliswineba 
mravali maxasiaTebeli, romelTa optimaluri mniSvnelobebis 
SerCeva Zalze mniSvnelovania da amave dros rTulic. am 
sidideTa optimizacia ara marto gazrdis kompiuteruli qselis 
mwarmoeblurobas, aramed Seamcirebs mis Sesaqmneblad saWiro 
xarjebsac. mniSvnelovania iseTi momentebis gaTvaliswineba, 
rogoricaa simZlavreebis, saerTo resursebis da a.S. optimaluri 
ganawileba. 

 
kompiuteruli qselis resursebidan Cven gansakuTrebiT gvinda 
gamovyoT informaciuli resursi _ kerZod monacemTa bazebi. 
vinaidan moTxovnaTa umetesi raodenoba iTxovs informaciul 
bazebidan garkveuli fragmentis amoRebas, amitomac  
disertaciaSi monacemTa bazebis intensionalur da 
eqstensionalur resursze gveqneba gamaxvilebuli yuradReba.  
 
winamdebare disertaciis mizania korporaciuli obieqtebisaTvis 
monacemTa ganawilebuli, relaciuri bazebis daproeqtebisa da 
agebis efeqturi meTodebisa da instrumentebis SemuSaveba. am 
miznis misaRwevad naSromSi warmodgenili aris Semdegi 
amocanebis gadawyvetis sakiTxebi: 

ganixileba organizaciuli marTvis ganawilebul sistemebSi 
dinamikuri procesebis modelirebisa da analizis grafo-
analizuri sistemebis gamoyeneba. samuSao procesebis modelireba 
aqtiurobisa da mdgomareobaTa diagramebiT. daproeqtebis 
alternatiuli Sedegebidan saukeTeso modelis SesarCevad 
SemoTavazebulia biznes-procesebisa da operaciebis asaxvis 
modelebi petris qselis gamoyenebiT. 
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ganixileba ganawilebul sistemebSi informaciuli nakadebis 
damuSavebis da gadacemis konfliqturi situaciebi, kerZod 
Cixuri procesebis arsebobisa da maTi gamoricxvis 
SesaZleblobani. SemuSavebulia aseTi procesebis marTvis 
modeli petris qselis instrumentis safuZvelze. Catarebulia am 
modelis imitaciuri gamokvleva da agebulia Sesabamisi droiTi 
maxasiaTeblebi. amgvarad, kompiuterul qselebSi mimdinare 
movlenebis (dinamikuri procesebis) modelirebisaTvis 
mosaxerxebelia petris qselebis aparatis gamoyeneba, 
raodenobrivi maxasiaTeblebis analizisaTvis ki _ masobrivi 
momsaxureobis sistemebis Teoria 
 
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.  
 
gaanalizebulia informaciis konvertaciis problemebi did 
korporaciul sistemebSi, rogorc monacemTa sacavebis 
gadamuSavebis aucilebeli da sakmaod rTuli procesi. naSromSi 
warmodgenilia monacemTa sacavis konvertaciis procesis 
struqtura da gamokvleulia misi kavSiri organizaciul 
sistemebSi gadawyvetilebis miRebis procesis droiT 
maxasiaTeblebTan. 

ganxilulia eleqtronuli biznesis da eleqtronuli komerciis 
sistemebis damkvidrebisa da virtualuri marketingis 
perspeqtiuli ganviTarebis koncefcia da amocanebi. 
SemoTavazebulia virtualuri marketingis sistemaSi produqciis 
virtualuri distributor-realizatoris avtomatizebuli 
samuSao adgilis agebis amocana, monacemTa aqtualuri baziT, 
saqmianobis efeqturobis Sefasebis procesis modelirebisa da 
analizis algoriTmiT. 

naSromSi warmodgenilia agreTve avtoris uSualo 
TanamonawileobiT Sesrulebuli saproeqto samuSaoebi, 
dakavSirebuli monacemTa ganawilebuli bazebisa da marTvis 
avtomatizebuli sistemebis daproeqtebis da realizaciis 
etapebTan. kerZod,  agebulia servis-firmis tipis saagentos 
sainformacio sistema uZravi qonebis aRricxvisa da gayidva-
gaqiravebis kontrolis (monitoringis) mizniT. damuSavda 
pedagog-eqspertis avtomatizebuli samuSao adgili profiluri 
diferencirebuli swavlebis sistemisaTvis. damuSavebulia 
momxmarebelTa interfeisebi Tanamedrove obieqt-orientirebuli 
daprogramebis enebisa da klient-serveruli arqiteqturis 

sistemisTvis .NET platformaze, C++, C#, Ms SQL Server, ADO.NET, Ms 
Access  da sxv paketebis bazaze.  
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Abstract 

Dissertational work « Development of tool control facilities by information resources 
of the distributed systems ». Questions of the decision of problems of designing and 
implementation of the distributed databases for Management Information systems are 
considered on the basis of the object-oriented approach, and also questions of 
management by processes of collective use of information and program resources. 
 
Corporative  Management Information System which functions on the basis of a local 
network of computers, operative memory, processors, printers, scanners, etc. has the 
certain computing resources as which it is possible to consider the automated 
workplaces, channels of a network, hard disks, including shared devices. It is 
necessary to note, that active resources of a computer network are programs and files 
of databases. 
 
At designing multiprocessor systems the set of parameters, a choice which optimum 
value are provided is significant and difficult. Optimization such value not only raises 
productivity of a network, but also reduces charges for creation of such network. 
Considerably to take into account optimum distribution of such parameters what 
capacities are, the common resources, etc. 
 
From resources of a computer network especially it is necessary to allocate an 
information resource, in particular bases melon. As the majority of inquiries demand 
from information bases allocation of the certain fragments, therefore in the 
dissertation the big attention on intensional and extensional resources of databases 
will be given. 
 
In the dissertation the following problems are offered: 
 
Modelling and the analysis of dynamic processes of the distributed systems of 
organizational management are considered on the basis of graphical-analytical tools, 
modelling business of processes on the basis of diagrams of activity and a state with 
the purpose of a choice of the best model from alternative results designing is offered 
to model of representation of business - processes and operations with the help of Petri 
networks. 
 
Disputed situations of development and transfer of information streams in the 
distributed systems, in particular opportunities of existence of deadlock processes and 
their exceptions are considered. The model of management is developed by such 
processes on the basis of the tool of Petri networks. Simulation of these processes is 
lead and corresponding time characteristics are constructed. 
 
Problems of the automated construction of conceptual ER-models on basis UML of 
technology of programming and the tool of Objective Role Modelling (ORM) of 
automated workplaces are considered. On the basis of use of categorial approach and 
logic and algebraic methods of modelling structures of the data and knowledge is 
realized. 
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Problems of converting of the information in big corporative systems, as necessary 
and rather complex process of processing of data warehouses of the data are analysed. 
In work the structure of process of converting of data warehouse of the data is offered 
and its communication with time characteristics and process of acceptance the 
decision in organizational systems is investigated. 
 
The concept and problems of perspective development of virtual marketing, as an 
example of business and electronic business of commerce is considered. The problem 
of construction of automated workplace of the virtual distributor, with an actual 
database, algorithms of modelling and the analysis of processes of an estimation of 
efficiency of their activity is offered. 
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შესავალი 

ganawilebuli organizaciuli marTvis sistemebis 

daproeqteba da maTi programuli realizacia Tanamedrove 

obieqt-orientirebuli informaciuli teqnologiebis gamoyenebiT 

metad mniSvnelovani da aqtualuri mimarTulebaa. amaze 

metyvelebs didi simravle im samecniero-teqnikuri Sromebisa da 

realizebuli biznes-sistemebisa, romlebic bolo 15-20 wlis 

manZilze viTardeboda amerikis, evropisa da sxva qveynebis 

universitetebsa Tu saproeqto-kvleviT organizaciebSi [1,2,3].  

gansakuTrebiT mniSvnelovania korporaciuli marTvis 

sistemebSi monacemTa sacavebis, ganawilebuli relaciuri 

bazebis, obieqt-orientirebuli modelirebisa da daprogramebis 

enebis axali koncefciebis danergva, rasac mivyavarT zogadad 

kompiuteruli aplikaciebis standartizaciis meTodologiis 

Camoyalibebamde. unificirebuli modelirebis (UML, ARIS da sxv.) 

enebi da sistemebi, anu daproeqtebisa da daprogramebis 

procesebis avtomatizaciis idea prioritetuli gaxda 

integrirebuli marTvis sainformacio gamoyenebiTi paketebis 

Seqmnis TeriaSi. am, erTgvarad rTuli da interdisciplinaruli 

samecniero mimarTulebis sferoSi mniSvnelovani wvlili 

Seitanes e. kodma, b. straustrupma, g. buCma, i. jakobsonma, j. 

rambom, t. halpinma, h. vedekindma, a. Seerma, v. gorbatovma, l. 

kuzinma, d. pospelovma, m. calenkom da sxv., saqarTveloSi 

monacemTa relaciuri da inteleqtualuri bazebis marTvis 

sistemebis gamoyenebisa da ganviTarebis sferoSi garkveuli 

kvali datoves stu-s profesorebma g. CogovaZem, g. gogiCaiSvilma, 

g. surgulaZem, v. qaCibaiam, g. RaribaSvilma da sxv. [4,7,8,9,20,22,35].  

winamdebare disertaciis mizania korporaciuli 

obieqtebisaTvis monacemTa ganawilebuli, relaciuri bazebis 

daproeqtebisa da agebis efeqturi meTodebisa da instrumentebis 

SemuSaveba. am miznis misaRwevad naSromSi ganixileba Semdegi 

amocanebis gadawyvetis sakiTxebi: 
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- organizaciuli marTvis obieqtebis obieqt-

orientirebuli analizisa da obieqt-orientirebuli 

daproeqtebis meTodebis procesebis kvleva da maTi efeqturi 

gamoyenebis algoriTmuli sqemebis SemuSaveba; 

- saproblemo sferos konceptualuri modelirebis 

meTodebis srulyofa uaxlesi informaciuli teqnologiebis 

kompleqsurad gamoyenebis safuZvelze; 

- monacemTa bazebis struqturebis daproeqtebis 

procesebis avtomatizacia kategorialuri midgomisa da 

logikur-algebruli meTodebis safuZvelze, specialuri 

instrumentuli saSualebebis Seqmna da srulyofa teqnologiuri 

procesebis avtomatizaciis mizniT; 

- ganawilebuli korporaciul sistemebis informaciuli da 

gamoTvliTi resursebis koleqtiuri gamoyenebis procesebis 

modelireba da kvleva petris qselebis safuZvelze; 

- momxmarebelTa interfeisebis SemuSaveba klient-

serveruli arqiteqturis sistemisTvis .NET platformaze, C++, C#, 

MsSQL Server, ADO.NET, MsAccess  da sxv paketebis bazaze.       

disertaciis pirvel TavSi ganixileba dasmuli problemis 

irgvliv arsebuli dRevandeli mdgomareoba, literaturuli 

wyaroebis analizi. gamovlenilia is ZiriTadi amocanebi, 

romelTa gadawyveta srulyofs ganawilebuli sistemebis 

informaciuli uzrunvelyofis daproeqtebisa da Seqmnis 

procesebs. rogorc cnobilia, multiprocesoruli sistemis 

daproeqtebisas gaiTvaliswineba mravali maxasiaTebeli, romelTa 

optimaluri mniSvnelobebis SerCeva Zalze mniSvnelovania da 

amave dros rTulic. am sidideTa optimizacia ara marto gazrdis 

kompiuteruli qselis mwarmoeblurobas, aramed Seamcirebs mis 

Sesaqmneblad saWiro xarjebsac. mniSvnelovania iseTi momentebis 

gaTvaliswineba, rogoricaa simZlavreebis, saerTo resursebis da 

a.S. optimaluri ganawileba. 

meore TavSi yuradRebas vamaxvilebT marTvis 

avtomatizebuli sistemebis informaciuli uzrunvelyofis 
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daproeqtebisa da realizaciis amocanebze, informaciuli 

resursebis marTvis procesebis teqnologiis asaxvaze  

unificirebuli modelirebis UML enis statikuri da dinamikuri 

modelebis gamoyenebiT.  

sayuradRebod migvaCnia aseTi dinamikuri procesebis 

modelireba da kvleva petris qselebis instrumentiT, anu aseTi 

procesebis ekvivalenturi (alternatiuli) aqtiurobaTa, 

interaqtiurobaTa da mdgomareobaTa diagramebis Sesabamisi 

petris qselis modelebis agebiTa da analiziT SesaZlebeli 

xdeba ukeTesis arCeva, garkveuli kriteriumebis bazaze.  

modelirebisa da analizis instrumentad viyenebT  petris 

elementarul da sistemur qselebs, mdgomareobebisa da 

gadasasvlelebis grafuli asaxvis saSualebiT, mizez-

Sedegobrivi damokidebulebebisa da procesebis asaxvisaTvis.  

aseT sistemebSi 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. 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.  

amgvarad, unificirebuli modelirebis enisa da petris 

qselebis safuZvelze SemuSavebulia UML/PN – meTodi da  

instrumenti, romlis safuZvelzec SesaZlebelia biznes-

procesebis asaxva UML–diagramebiT, maTi modelireba petris 

qselebiT da am modelebis analizi, raTa dadgindes dinamikuri 

biznes-procesebis efeqturoba, maTi Sesrulebis drois 

Semcirebis mizniT.     
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saproblemo sferos konceptualuri modelebisa da 

monacemTa relaciuri bazebis struqturebis avtomatizebul 

reJimSi dasaproeqteblad da Semdgom MsSQL Server bazaSi 

gamosayeneblad, damuSavda oTxetapiani kompleqsuri 

algoriTmuli sqema < Fact   ORM  ERM →  DDL  MsSQLServer >. 

pirvel etapze xdeba saproblemo sferos eqspertis mier 

Sedgenili faqtebis (obieqtze arsebuli kanonzomierebani, 

Cawerili bunebriv salaparako enaze) simravlis asaxva 

kategorialuri midgomiT da obieqt-roluri modelirebis 

instrumentiT. meore etapze ORM-modelidan vaproeqtebT arsTa-

damokidebulebis ER-models (avtomatizebul reJimSi). mesame 

etapze monacemTa aRweris enaze (DDL), kodebis generatoriT 

iqmneba Sesabamisi faili, romelic bolo etapze miebmeba MsSQL 

Server-programul pakets. disertaciaSi ganxilulia agreTve 

moacemTa sacavebSi inormaciis konvertaciis problemebi da 

SemoTavazebulia specialuri programuli Import/Export 

instrumenti monacemTa struqturebis Tavsebadobis 

gansaxorcieleblad sxvadasxva programul paketebs Soris. 

→ → →

mesame Tavi exeba disertaciaSi miRebuli Teoriuli 

Sedegebis praqtikul realizacias. naSromSi warmodgenilia 

eqsperimentebisa da realuri proeqtebis formatiT Serulebuli 

samuSaoTa Sedegebi. kerZod, virtualuri marketinguli 

procesebis modelireba da virtualuri distributor-

reailizatoris avtomatizebuli samuSao adgilis Seqmna. 

ganixileba produqciis mwarmoebeli firmis marketinguli 

uzrunvelyofis samsaxuris monacemTa ganawilebuli bazebis 

mTlianobis dacvisa da informaciis usafrTxoebis sakiTxebi. 

damuSavebulia biznes-firmis `uZravi qonebis saagento~ sistemis 

monacemTa bazebi da servisuli programebi. ganaTlebis sferoSi 

damuSavda pedagog-eqspertis avtomatizebuli samuSao adgili 

profiluri diferencirebuli swavlebis sistemisaTvis.  

daskvnaSi mocemulia disertaciis ZiriTadi Sedegebi.  

disertaciis Temaze gamoqveynebulia 14 samecniero naSromi.  
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I Tavi. literaturis mimoxilva: 

ganawilebuli marTvis sainformacio sistemebis 

klasifukacia, analizi da problemebi  
 

1.1. ganawilebuli sistemebis informaciuli resursebis 
klasifikacia, maTi marTvis problemebi da amocanebi 

 

organizaciuli marTvis sistemebis daproeqtebisa da 

realizaciis sakiTxebi mniSvnelovanadaa damokidebuli maTi 

informaciuli uzrunvelyofis, kerZod monacemTa ganawilebuli 

bazebis agebis efeqturi meTodebisa da instrumentebis 

gamoyenebaze. 

70-iani wlebidan Cvens qveyanaSi daiwyo pirveli marTvis 

avtomatizebuli sistemebis mimarTulebis ganviTareba, 80-iani 

wlebidan ki – monacemTa bazebis marTvis sistemebisa [7,8,41]. 

TiTqmis 40 wlis ganmavlobaSi viTardeboda Teoriuliad da 

praqtikulad es ori ZiriTadi mimarTuleba, sagrZnoblad 

Seicvala aseve kompiuteruli teqnika da informaciuli 

teqnologiebi, gaCnda internetic. marTvis amocanebi, marTvis 

sistemebi da marTvis avtomatizebuli sistemebic uaxles 

informaciul teqnologiebs moiTxovs.   

aseT viTarebaSi korporaciebi, organizaciuli Tu 

administraciuli marTvis sistemebi, didi Tu mcire biznesis 

obieqtebi – yvela moiTxovs sakuTari sainformacio sistemebis 

Seqmnas, raTa msoflio bazarze gaCaRebul konkurenciaSi ar 

damarcxdes. amisaTvis ki saWiroa ara mxolod axali teqnika da 

teqnologiebi, aramed utyuari informaciac ! informacia gaxda 

erT-erTi mniSvnelovani kategoria marTvis procesis 

srulyofisaTvis. 

Tanamedrove marTvis obieqtebi, korporaciebi da a.S., 

rTul, ganawilebul sistemebs warmoadgens, romelTa 

topologiuri sqema moicavs mraval ganyofilebas, departaments 

da filials, gegrafiuli teritoriis sxvadasxva wertilebSi. 

amitomac ganawilebuli monacemTa bazebis daproeqtebisa da 
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agebis amocana metad mniSvnelovani da aqtualuria klient-

serveruli arqiteqturisa da Windows- da Web-sistemebis 

garemoSi.  

winamdebare paragrafSi ganvixilavT sawarmoo firmis 

zogad magaliTs da misi ganawilebuli monacemTa bazebis agebis 

koncefcias qselur garemoSi.  

organizaciuli marTvis obieqti SeiZleba iyos nebismieri 

sawarmoo-sameurneo organizacia (didi an saSualo sawarmoo 

firma), romlis qvedanayofebi aRWurvilia saTanado orgteqnikiT, 

maT Soris personaluri kompiuterebiTac. es manqanebi 

SeerTebulia erTmaneTTan kabeluri arxiT da imarTeba erTi 

operaciuli sistemiT. davuSvaT, es operaciuli sistemaa 

Windows-NT/XP, qselSi CarTuli N kompiuteriT, M saerTo 

gamoyenebis printeriT,  skanerebiT da sxv. qselSi ramdenime, 

magaliTad, S kompiuteri asrulebs serveris funqcias, anu 

koleqtiuri gamoyenebisTvisaa gamiznuli da aqvT mZlavri 

konfiguracia.  

kompiuterebi moTavsebulia organizaciis 

xelmZRvanelobis, funqciuri ganyofilebebis, saamqroebisa da 

sawyobebis teritoriaze. amgvarad qselis struqtura, romelic 

`saerTo saltis~ (an `varskvlavuri~) topologiiT  SeiZleba 

iyos CarTuli, msgavsi iqneba sawarmoo-organizaciuli 

struqturisa, romelic mocemulia 1.1. naxazze. 

marTvis avtomatizebuli sistema, romelic am lokalur 

qselze ifunqcionirebs, flobs garkveul gamoTvliT resursebiT, 

rogorebicaa samuSao avtomatizebuli adgilebi funqciur 

ganyofilebebSi, qselis arxebs (kabelebi da qselis platebi), 

magnituri diskoebi (vinCesterebi), maT Soris koleqtiuri 

moxmarebisaTivs, operaciuli mexsierebebi da procesorebi, 

printerebi da skanerebi da a.S. aqve unda aRniSnos, rom 

kompiuteruli qselis aqtiuri resursebia programebi da 

monacemTa bazebis failebi. 

 

20 



 

 

nax.1.1. korporaciuli obieqtis organizaciuli struqtura 

 

 

1.2 naxazze warmodgenili gvaqvs lokaluri qselis 

konkretuli magaliTiT manqanebis `saerTo saltis~ (a) da 

`varskvlavuri~ (Switch-is bazaze) (b) CarTvis principiT. 

 

nax.1.2-a. qseli `saerTo salte~ 
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nax.1.2-b. qseli `varskvlavi~ 

 

aseT pirobebSi avtomatizebuli sistema unda 

funqcionirebdes Semdegi principiT: monacemTa bazebi da 

programebi gadanawilebulia qselis samuSao kvanZebSi. yvela 

ganyofilebas an specialists aqvs sakuTari monacemTa baza, 

romelTanac muSaobis ufleba mxolod TviTon gaaCnia. magram 

aris informaciis iseTi bazebic, romlebic saerTo moxmarebisaa, 

maTSi informaciis Caweris ufleba aqvT mxolod samomsaxureo 

reglamentiT gansazRvrul TanamSromlebs (specialuri statusis 

mqone TanamSromlebi). danarCens eqnebaT mxolod wakiTxvis 

ufleba, Casworebis da Camatebis gareSe. 

didi korporaciebis lokalur kompiuterul qselSi 

Zalzed mniSvnelovania saerTo gamoyenebis resursebis efeqturi 

marTvis amocanis gadawyveta. 

rogorc cnobilia, multiprocesoruli sistemis 

daproeqtebisas gaiTvaliswineba mravali maxasiaTebeli, romelTa 

optimaluri mniSvnelobebis SerCeva Zalze mniSvnelovania da 

amave dros rTulic. am sidideTa optimizacia ara marto gazrdis 

kompiuteruli qselis mwarmoeblurobas, aramed Seamcirebs mis 

Sesaqmneblad saWiro xarjebsac. mniSvnelovania iseTi momentebis 

gaTvaliswineba, rogoricaa simZlavreebis, saerTo resursebis da 

a.S. optimaluri ganawileba. 
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kompiuterul qselebSi mimdinare movlenebis (dinamikuri 

procesebis) modelirebisaTvis mosaxerxebelia petris qselebis 

aparatis gamoyeneba, raodenobrivi maxasiaTeblebis 

analizisaTvis ki _ masobrivi momsaxureobis sistemebis Teoria 

[11,13,41]. 

winamdebare disertaciaSi yuradRebas gavamaxvilebT 

marTvis avtomatizebuli sistemebis informaciuli 

uzrunvelyofis daproeqtebisa da realizaciis amocanebze 

Tanamedrove unificirebuli modelirebis teqnologiebis 

gamoyenebiT, rogoricaa UML-teqnologia, maTi dinamikuri 

procesebis kvlevis meqanizmebis SemuSavebaze petris qselebiT.  

ganvixiloT kompiuteruli qseli, sadac ramdenime 

momxmarebeli da ramdenime serveria. davuSvaT, rom serverTagan 

erTi asrulebs ganmanawileblis funqcias, e.i. momxmarebelTagan 

iRebs moTxovnebs da mas momxmarebisaTvis ugzavnis im servers, 

romelic Tavisufalia. Tu yvela serveri dakavebulia, moTxovna 

dgeba da elodeba erT-erTi maTganis ganTavisuflebis. serveri 

miiRebs ra moTxovnas ganawilebuli serveridan, moemsaxureba mas 

da daubrunebs Sedegs isev ganawilebul servers, romelic Tavis 

mxriv pasuxs abrunebs momxmarebels. unda vigulisxmoT, rom 

moTxovnebi momxmarebelTagan garkveuli sixSiriT modis 

uwyvetad. TiToeuli serveri erTuli moTxovnis momsaxurebas 

raRac dros andomebs. am SemTxvevaSi, rodesac moTxovnaTa 

formirebis sixSire didia, ganawilebul serverTan warmoiqmneba 

rigi. 

kompiuteruli qselis resursebidan Cven gansakuTrebiT 

gvinda gamovyoT informaciuli resursi _ kerZod monacemTa 

bazebi. vinaidan moTxovnaTa umetesi raodenoba iTxovs 

informaciul bazebidan garkveuli fragmentis amoRebas, amitomac  

disertaciaSi monacemTa bazebis intensionalur da 

eqstensionalur resursze gveqneba gamaxvilebuli yuradReba. 

intensionali - konkretul monacemTa erTobliobaa, xolo 

eqstensionali ki codna (modeli, formula) maT Sesaxeb. 
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1.2. monacemTa relaciuri bazebis semantikuri problemebi da 
maTi gafarToebuli modelebi (kategorialuri midgoma) 
 

monacemTa bazebis Teoria icnobs ierarqiul, qselur, 

relaciur da hibridul monacemTa struqturebs, romlebic 

xangrZlivi drois ganmavlobaSi viTardeboda da kvlavac 

viTardeba [41]. mravali monacemTa bazebis marTvis sistema 

istorias Cabarda, bevri axalic gamoCnda, rome;Ta Soris 

liderebicaa, kerZod Oracle, MsSQL Server, MySQL, Intebase, №სცცესს, 

dBase, Visual_FoxPro, Paradox  da sxv. yvela es `gadarCenili~ Tu 

`axaldabadebuli~ bazebis marTvis sistemebi relaciur 

modelzea agebuli (an subrelaciuria) [7,33,38,39,42].  

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. 
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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, romelic 

erT_erT mniSvnelovan nawils funqcionaluri damokidebulebebi 

Seadgens, xdeba sinamdvilis (sagnorivi sferos) modelireba 

normalur formaTa Teoriis saSualebiT [41]. 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 ?  

formisa da Sinaarsis mimarTebis sakiTxi ganvixiloT 

ramdenime konkretuli magaliTiT. rogorc aRniSnuli iyo, 

sinamdvile monacemTa modelSi aisaxeba damokidebulebaTa 

simravliT (R). damokidebuleba gamoisaxeba qvesqemiT. es 

ukanaskneli ki aigeba damokidebulebis Sesabamisi mdgomareobis 

anu relaciis analizis safuZvelze. relaciis ZiriTadi 

elementebia: korteJi anu Canaweri, romelic warmoadgens 

monacemTa domenebis amonarCevidan formirebul striqons; 

atributebis dasaxelebebi, romlebic gansazRvrulia domenebze 

da atributis mniSvnelobebi, romlebic ganxiluli domenebis 

qvesimravleebia. e.i. damokidebulebis gamosaxvis ZiriTadi 

konstruqciuli (formaluri) elementebi monacemTa bazaSi, aris 
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`Canaweri~. Canaweris identifikatoria gasaReburi atributi (an 

atributebi). 

vTqvaT, Seicvala gasaReburi atributis mniSvneloba, e.i. 

moxda Sesabamis CanawerSi misi sintaqsuri Semadgenlobis anu 

formis cvlileba axliT. ras niSnavas es semantikurad, rogor 

Seicvala Sinaarsi mocemuli Canawerisa ? ai, am SekiTxvaze 

monacemTa relaciuri baza ver gvipasuxebs. magaliTad, Seicvala 

TanamSromlis nomeri mis CanawerSi. ras niSavs es _ axali 

TanamSromeli miviReT Zvelis magier, Tu es ukanaskneli gadavida 

sxva ganyofilebaSi ? sistemas ar gaaCnia damatebiT araviTari 

informacia, raTa pasuxi gagvces am SekiTxvaze. 

axla ganvixiloT ori damokidebuleba R1(M,N) da R2(M,N). 

rogorc Cans, R1⊆M*N da R2⊆M*N orive binaruli 

damokidebuleba gansazRrulia erTsa da imave domenebze, e.i. 

formalurad isini msgavasi konstruqciisaa. rogoria TiToeulis 

semantika ? SeiZleba Tu ara mxolod damokidebulebaTa 

safuZvelze, maTematikuri TvalsazrisiT gavigoT maTi 

Sinaarsebis gansxvaveba ? pasuxi aq uaryofiTia da am 

SemTxvevaSic relaciuri modeli ver xsnis dasmul problemas. 

magaliTad, R1=TanamSromlis asaki da R2=TanamSromlis muSaobis 

staJi; M={TanamSromlis gvari}, N={naturalur ricxvTa mwkrivi}. 

orive damokidebulebis Canawerebi formirdeba TanamSromlis 

gvarisa da naturaluri ricxvis mniSvnelobebisagan. magaliTad, 

<abesaZe, 23>. ras niSnavs konkretulad es ukanaskneli, rom 

abesaZe 23 Qwlisaa, Tu rom abesaZes aqvs 23 wlis samuSao staJi,  

Tumca  erTi meores ar gamoricxavs. zogadi formaluri CaweriT 

(R⊆ TanamSromlis gvari x naturaluri ricxvi) ver vgebulobT R 

damokidebulebis Sinaarss. 

Caweris formaluri konstruqciis gamoyeneba erTgvarad 

zRudavs monacemTa bazasTan  mimarTvis enis SesaZleblobebs mag., 

Tu gvaqvs TanamSromelTa baza da gvinda ori SekiTxvis 

damuSaveba: `ra Tanamdebobaze muSaobs TanamSromeli abesaZe da 
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~muSaobs Tu ara abesaZe organizaciaSi~. pirvel SekiTxvaze 

relaciuri baza advilad upasuxebs, vinaidan igi CanawerebSi 

moZebnis `abesaZes~ (atributi gvari) da amoiRebs mis Sesabamis 

Tanamdebobas `ufrosi konstruqtori~ (atributi-Tanamdeboba). 

meore SemTxvevas, romelic erTi SexedviT martivia, 

relaciuri baza ver upasuxebs, Tu mas ar eqneba damatebiTi 

proceduruli saSualebani informaciis logikuri damuSavebisa. 

Cvens SemTxvevaSi pasuxi meore kiTxvaze unda iyos `ki~ an `ara~. 

e.i. `muSaobs~ an `ar muSaobs~. aRniSnulma proceduram unda 

gadasinjos TanamSromelTa gvarebi Canawerebis mixedviT da Tu 

ipova gvari `abesaZe~, maSin daaformiros dadebiTi pasuxi, Tu 

ara, uaryofiTi. 

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). magaliTad, TanamSromlis-asaki (a,b), e.i. 

a TanamSromels aqvs b asaki. amave dros gvaqvs TanamSromelTa 

erToblioba monacemTa bazaSi. magram `TanamSromelTa 

erToblioba~ ganisazRvreba konkretuli drois momentiT, xolo 

simravleTa TeoriaSi aseTi cneba ar arsebobs: a miekuTvneba an 

ar miekuTvneba simravles yovelgvari drois faqtorze 

damoukideblad. 

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 
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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 problemebis 

gadaWra SesaZlebelia rogorc relaciuri modelis SedarebiT 

garTulebiT (damatebiTi informaciis SemotaniT), aseve 

programuli da apratuli saSualebebis srulyofiT momavalSi. 

relaciuri modelebis semantikuri analizi fundamenturad 

Caatara edgar kodma da Tavis naSromSi (1970 w.) gadmosca is 

ZiriTadi moTxovnebi, romlebic damatebuli unda iyos relaciur 

bazaSi [43]. misi 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 grafikuli saSualebebis arsebobas, rac 

momxmareblisaTvis erTgvar fsiqologiur komforts qmnis. 

Ddasasrul, man aRniSna, rom relaciuri modelebis Semdgomi 

ganviTareba unda moicavdes drois warmodgenis sakiTxsac. 

e. kodis es mosazreba drom da praqtikam daamowma. 

kompiuteruli da informaciuli teqnologiebis ganviTarebam 

aqtualuri gaxada monacemTa sacavebis (super-didi da 

mravaltipuri monacemTa bazebis erToblioba) teqnologiebis 

damuSaveba [20]. misi erT-erTi mniSvnelovani komponentia OLAP-

monacemTa operatiuli analizis paketi. swored e. kodma isev, 

Camoayaliba (1993 wels) ZiriTadi principebi da moTxovnebi, 

romlebic relaciur monacemTa bazebTan mWidro kavSirSia [44].    

axla ganvixiloT zogierTi e.w. `semantikurad 

gafarToebuli~ relaciuri modeli, romelic realizebulia 

zemoT aRniSnuli mosazrebis safuZvelze. 
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magaliTad, monacemTa bazis damokidebulebis sqemis 

aRweraSi gaTvaliswinebulia damatebiTi semantikuri informaciis 

Camateba bunebrivi salaparako enis konstruqciis mixedviT. am 

SemTxvevaSi damokidebulebis striqoni (relaciis korteJi) 

eTanadeba bunebriv enaze gamonaTqvamis Sablons. magaliTad, 

damokidebuleba: 

  

TanamSromeli atributebiT gvari, Tanamdeboba, ganyofileba  

 

Seesabameba Semdeg frazas: 

 

TanamSromeli . . .  muSaobs . . .  kaTedraze . . .  Tanamdebobaze 

 

Tu wertilebs SevcvliT saTanado atributebis 

konkretuli mniSvnelobebiT, miviRebT korteJs: 

 

`TanamSromeli SurRaia muSaobs robototeqnikis kaTedraze 

profesoris Tanamdebobaze~ 

 

Sesabamis relaciur models semantikuri damatebis gareSe 

eqneboda Semdegi saxe (cxr.1.1.): 

cxr.1.1 

TanamaSromeli 

gvari kaTedra Tanamdeboba 

. . . . . . . . . 

SurRaia informatikis profesori 

. . . . . . . . . 

gansxvaveba advili SesamCnevia. 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 
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agreTve moqmedeba (Semasmeneli), romelic erTgvarad xsnis 

damokidebulebis atributTa urTierTmimarTebas [41].  

arsebobs monacemTa da codnis bazebisa agebis mravali 

midgoma, romelsac Cven aq ar SevexebiT, vinaidan es calke didi 

mimarTulebaa [7,9].  

am TvalsazrisiT Cvens naSromSi ganxiluli gveqneba 

monacemTa bazebis sqemebis, anu konceptualuri struqturebis  

avtomatizebuli agebis meTodebi da modelebi, ZiriTadad 

kategorialuri modgomis safuZvelze [23,24]. vinaidan swored 

aseTi midgomiT SesaZlebelia salaparako enis gramatikuli 

konstruqciebisa da logikur-algebruli meTodebis erToblivi 

gamoyenebiT mivaRwioT relaciuri bazebis marTvis sistemebSi 

semantikuri problemebis srulyofas.   

 

1.3. monacemTa ganawilebuli obieqt-orientirebuli bazebis  
marTvis sistemebi da daproeqtebis teqnologia 

 

dReisaTvis aqtualuri da farTod gamoyenbadi produqtebi, 

monacemTa bazebis marTvis sistemebis TvalsazrisiT, aris 

relaciuri ganawilebuli arqiteqturis mqone paketebi, 

rogorebicaa, magaliTad  Oracle, Ms_Access, Ms_SQL_Server, InterBase, 

JavaDBC, MySQL da sxv.  

yvela es programuli paketi obieqt-orientirebuli 

monacemTa bazis koncefciiTaa agebuli, flobs mdidar klasTa 

biblioTekebs da vizualur-komponentur saSualebebs [7,32]. 

konkretuli monacemTa bazis marTvis sistemis arCeva unda 

moxdes saproblemo sferos daproeqtebis Semdeg, rodesac 

agebul iqneba misi konceptualuri sqema da logikuri modeli 

[41]. amitom jer yovelTvis wydeba Teoriuli sakiTxebi, romlebic 

zogadia, araa damokidebuli konkretul realizaciaze. 

Cven aq SevexebiT monacemTa ganawilebuli bazebis agebis 

meTodebs da mis etapebs, romlebic klasikur TeoriaSi 

gamoiyeneba [8]. 
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  gamomTvlel manqanebSi informacia gadamuSavdeba misi 

ZiriTadi komponentis _ procesoris saSualebiT. procesorebis 

erTmaneTTan mierTebiT miiReba mravalprocesoriani anu 

multiprocesoruli kompleqsi. kompleqsis daniSnulebis 

mixedviT procesorebi SeiZleba sxvadasxva xerxiT gaerTiandes 

(mimdevrobiT, paralelurad) erT manqanaSi an manqanaTa qselSi. 

es sakiTxi gvainteresebs monacemTa ganawilebuli damuSavebis 

TvalsazrisiT. amitom, zogadad sityvaSi _ `ganawilebuli~ 

vigulisxmebT geografiul (teritorialurad) sxvadasxva 

adgilze mdebare dakavSirebul procesorebs (anu kompiuterebs). 

SeiZleba gamovyoT ganawilebuli kompleqsebis ramdenime 

tipi: saltiT (SiniT) SeerTebuli ori an ramdenime procesori 

qmnis erTian gamoTvliT kompleqss; kabeliT SeerTebuli 

sistemebi gamoTvliTi centris erT samanqano darbazSi; kabeliT 

SeerTebuli sistemebi erTi Senobis farglebSi; mudmivi 

telekomunikaciuri saSualebebiT (satelefono arxebi) ramdenime 

kilometris radiusSi; kavSirgabmulobis telekomunikaciuri 

saSualebani qmnis koleqtiuri moxmarebis qsels regionuli 

masStabiT (qalaqi, respublika, dargi, qveyana da a.S.) satelituri 

kavSiris saSualebebis gamoyenebiT agebuli qselebi. 

dReisaTvis erT-erTi aqtualuri da msoflioSi farTod 

gavrcelebuli qseluri sistemis SesaniSnavi magaliTia Internet, 

romlis gamoyeneba Cvens respublikaSic dRiTidRe izrdeba. 

SeiZleba aRvniSnoT, rom telekomunikaciuri arxebi, 

romlebic gamoyenebulia dRes monacemebis gadasacemad, muSaobs 

sagrZnoblad nela, daaxloebiT 1000-jer nela, vidre samanqano 

arxebi gamoTvliT centrSi. aqedan gamomdinare, SeiZleba gasagebi 

iyos, rom erT samanqano darbazSi Tavmoyrili sistemebisa da 

geografiulad ganawilebuli kompleqsebis funqciebi 

gansxvavebuli iqneba. 

1.3 naxazze naCvenebia gamoTvliTi qselis zogadi struqtura 

monacemTa ganawilebuli damuSavebisaTvis. 
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nax.1.3 gamoTvliTi qselis zogadi struqtura: 
pk-personaluri kompiuteri 

rogorc pirvel TavSi iyo aRniSnuli, monacemTa banki unda 

warmovidginoT monacemTa bazebis da misi marTvis sistemis 

erTobliobiT. amitom, monacemTa ganawilebuli bazebisaTvis 

saWiroa winaswar ganisazRvros, Tu ra TvalsazrisiT unda 

ganawildes igi _ monacemebis bazebis doneze, bazebis marTvis 

sistemebis doneze, Tu orive erTad (nax. 1.4 da 1.5).  

centralizebul bazebTan SedarebiT aseTi saxis 

ganawilebul sistemebs aqvs garkveuli upiratesobac da 

naklovanebac. ganvixiloT isini. monacemTa ganawilebuli 

damuSavebis sistemebi saSualebas iZleva SevaTavsoT marTvis 

decentralizebuli da centralizebuli sistemebis dadebiTi 

momentebi. SevqmnaT saSualebani, romlebic uzrunvelyofs 

monacemTa mTeli erTobliobis mTlianobis dacvas.   

 

nax.1.4. sistema ganawilebuli monacemTa bazebiT (mb) 

qselis romelime komponentis dazianebis SemTxvevaSi sxva 

komponentebi muSaobs normalur reJimSi (centralizebulis dros 

mTlianad SeCerdeboda misi funqcionireba dazianebis 

aRmofxvramde). 
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nax.1.5. sistema monacemTa bazebis marTvis 
sistemis (mbms) ganawilebiT 

Sinaarsobrivad informaciis ganawilebul bankebSi 

monacemTa bazebi `gafantulia~ mxolod fizikurad sxvadasxva 

kompiuterSi, logikurad igi erTi integrirebuli bazaa. 

logikuri integracia niSnavs, rom mTliani baza potenciurad 

xelmisawvdomia manqanaTa qselis yoveli wertilidan. amgvarad, 

monacemTa ganawilebuli bazebis pirobebSi Semodis axali 

terminebi: supersqema, romelic calkeul monacemTa bazebis 

sqemebis logikurad mTlian informaciul erTobliobas 

eTanadeba da integrirebuli bazis administatori, romelic 

funqciurad ukavSirdeba monacemTa logikur bazaTa 

administratorebs. 

1.3 naxazze komunikaciuri qselis (lokaluri qseli) rols 

asrulebs TviT kompiuteri. rogorc cnobilia, arsebobs 

sxvadasxva varianti aRniSnuli qselebis organizaciisa 

(ierarqiuli, varsklavisebri da a.S) erTi mTavari manqaniT 

(asrulebs monacemTa ganawilebuli bazebis marTvis funqcias), 

 

nax.1.6. mTavari pk asrulebs komunikaciur funqciebs 
qselis kvanZebs Soris 
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qseluri komponentis saSualebiT (server-manqaniT) 

xorcieldeba iseTi funqciebi, rogoricaa ama Tu im monacemTa 

erTobliobis moZebna qselSi, mis gansazRvrul nawilSi 

Semosuli moTxovnis gadagzavna dasamuSaveblad, moTxovnebis 

damuSavebis koordinacia, monacemTa sxvadasxva tipis 

struqturebis gardaqmna, informaciis dacvis sakiTxebi da a.S. 

informaciis bankebs Tavisi xarvezebic aqvs. es pirvel 

rigSi exeba realizaciisa da eqspluataciis sirTuleebs. cxadia, 

rom monacemTa ganawilebuli bazebis marTvis sistemas aqvs 

sagrZnoblad meti funqcia, vidre Cveulebriv (centralizebul) 

monacemTa bazebis marTvis sistemas. garTulebulia moTxovnebis 

(SekiTxvebis) damuSavebis sinqronizaciisa da maTi koreqtirebis 

procesebi. yvelaze metad sayuradReboa ganawilebul bankebSi 

(qselebSi) arasanqciuri mimarTvebisagan informaciis dacvis 

sakiTxi. es ki moiTxovs saTanado dacvis programebis (paroluri 

sistemebi) Seqmnas da realizacias. 

aqve saWiroa aRiniSnos faqti, rom dReisaTvis informaciis 

gadacema arxebis saSualebiT (qselebSi) sakmaod Zviria, 

saimedooba ki dabalia, rac garkveulad zRudavs misi gamoyenebis 

farglebs. am sakiTxTan uSualo kavSirSia informaciis 

dublirebis aspeqti. informaciis siWarbis moculobis 

TvalsazrisiT asxvaveben mTlianad Warb ganawilebul bazebs 

(qselis yovel kvanZSi arsebobs mTliani informaciis dubli) da 

ganawilebul bazebs informaciis erTjeradi SenaxviT (siWarbe 0%). 

Sualeduria nawilobriv siWarbiani sistemebi, romlebSic 

winaswar ganisazRvreba, romeli monacemebi, siWarbis ra %-iT, 

qselis romel komponentebSi unda iqnes ganawilebuli. 

informaciis ganawilebuli bankebi qselis topologiis 

Sesabamisad SeiZleba iyos salturi, ierarqiuli, qseluri da 

varsklavisebri (nax.1.7). ganawilebuli bankis topologia 

savaldebulo araa zustad emTxvevodes TviT qselis 

topologias. amitom asxvaveben monacemTa bankebis fizikur da 

logikur topologiebs. fizikuri topologia gansazRvravs 
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qselSi moTxovnis damuSavebis realur gzas, xolo logikuri 

topologia _ kavSirebs monacemTa bazebsa da momxmareblebs 

Soris (fizikuri realizaciis gareSe). 

 

nax.1.7. manqanaTa qselis topologiis tipebi 

amgvarad, informaciis ganawilebuli bankebis Seqmna da 

gamoyeneba sameurneo obieqtebis marTvis procesSi aucilebeli 

da sasurveli momentia. Cvens qveyanaSi aRniSnuli sakiTxi 

(praqtikuli realizaciis TvalsazrisiT) jerjerobiT araa 

gadaWrili rogorc saTanado kompiuteruli teqnikis, aseve 

kavSirgabmulobis aucilebeli elementebis (gamoTvliTi 

kompleqsebis qselis komponentebis) deficitis gamo. amitom 

SeiZleba iTqvas, rom informaciis ganawilebuli bankebis ageba 

da misi efeqturi gamoyeneba Cveni xvalindeli dRis saqmea. 

monacemTa ganawilebuli bazebis daproeqteba da 

realizacia eqvs etaps moicavs (nax. 1.8). rogorc naxazidan Cans, 

sagnobrivi aris araformalizebuli aRwera xorcieldeba 

sakvlevi obieqtis sistemuri analizisa da momxmarebel-eqspertTa 

informaciuli moTxovnebis analizis safuZvelze. 

1-el etapze formirdeba saproblemo sferos ZiriTad 

cnebaTa leqsikoni. 

me-2 etapze daproeqtdeba sagnobrivi aris konceptualuri 

(semantikuri) modeli. Sedegad formirdeba monacemebisa da 

procedurebis globaluri sqemebi (codnis baza). 

me-3 etapze wydeba globaluri logikuri modelis 

daproeqtebis sakiTxi. am modelis realizeba SeiZleba monacemTa 

erT-erTi klasikuri modelis (relaciuri, qseluri an 

ierarqiuli) gamoyenebiT. 

am etapze formirdeba gamartivebuli globaluri sqema da 

logikuri mimarTvis cxrilebi, romlebic eTanadeba Sesabamisad 
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monacemTa abstraqtul models (semantikas) da maTi wvdomis 

gzebs (urTierTkavSirebs). 

me-4 etapi damaxasiaTebelia mxolod ganawilebuli 

bazebisaTvis, amitom mas SevexebiT detalurad sami ZiriTad 

qveetapis saxiT. ganawilebis daproeqtebis etapze 

gaiTvaliswineba rogorc aparaturis, operaciuli sistemis, 

monacemTa ganawilebuli bazebis marTvis sistemis (mgbms) da 

qselis topologiis maxasiaTeblebi, aseve bazis ganawilebis 

moTxovnebis analizis Sedegebi. Cveni mizania globaluri 

logikuri sqemis `daxleCa~ calkeul logikur qvesqemebad 

(fragmentacia), raTa isini lokaluri qselis kvanZebSi 

ganawildnen. 

1-el qveetapze formirdeba ganawilebuli bazis calkeuli 

nawilis gamoyenebis sixSireTa cxrili, winaaRmdegobebisa da 

dayofis cxrilebi. winaaRmdegobriobis cxrilebSi aisaxeba 

moTxovnebis damuSavebis lokalizaciaze bazebis ganawilebis 

gavlenis raodenobrivi Sefaseba, dayofis cxrilebSi ki _ 

globaluri sqemis TiToeuli obieqtis ganawilebis kriteriumebi. 
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nax.1.8. ganawilebuli bazebis agebis etapebi 

 

 

me-2 qveetapze unda gadawydes bazis logikur fragmentebad 

danawevrebis amocana. am dros mniSvnelovania bazebis 

ganawilebis swori strategiis gansazRvra. rogorc aRvniSneT, 

amis 4 alternativa arsebobs (nax. 1.9): (c) _ centralizacia 

(gvaqvs bazis erTi piri mxolod erT manqanaSi, sxvebi 

sargebloben masTan mimarTviT da monacemebis droebiTi 
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gadaweriT TavianT mexsierebaSi), (d) _ danawevreba (gvaqvs bazis 

erTi piri, romelic danawevrebulia calkeul kvanZSi. amasTan, 

dublireba 0%-ia), (db) - dublireba (qselis yvela manqanaSi 

gvaqvs bazis sruli piri) da (S) _ Sereuli (yovel kompiuterSi 

SeiZleba moTavsdes bazis nebismieri fragmenti). 

 

nax. 1.9. alternatiuli strategiebi 

 

arsebobs horizontaluri da vertikaluri fragmentacia. 

horizontaluris dros baza (failebi) `ixliCeba~ striqonebad 

garkveuli predikatis mixedviT. fragmenti SeiZleba iyos minimum 

failis erTi striqoni (korteJi) an maqsimum mTliani faili 

(relacia). vertikaluri fragmentaciis dros baza iyofa 

logikuri sqemis atributebis mixedviT. am dros SesaZlebelia 

normalur formaTa Teoriis gamoyeneba, romelic adgens bazis 

failebis optimalur logikur struqturebs. optimalurobis 

kriteriumia moTxovnebis swrafi damuSaveba, rac SesaZlebelia 

atributebis erTobliobis (damokidebulebis) sworad 

dakompleqtebis SemTxvevaSi. 

bazis ganawilebis strategiis Sesafaseblad ganixileba 

Semdegi ZiriTadi faqtorebi: eqspluataciis simartive (an 

sirTule), saimedooba, monacemTa amorCevis efeqturoba, 

gadagzavnis lokalizaciis xarisxi, ganaxlebis sirTule, bazis 

mTlianobis dacva, moqniloba, paraleluri damuSavebis 

SesaZlebloba, monacemTa siWarbe, qselisa da manqanebis 

mexsierebis moculoba, kavSirebis realizaciis Rirebuleba,  

qselis Tanabari datvirTva gadacemebis dros da a.S. 
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bazis centralizaciis strategiis sikeTea qselSi misi 

eqspluataciis simartive, magram igi SezRudulia erTi 

kompiuteris mexsierebis moculobiT da naklebad saimedoa (Tu 

manqana gamovida mwyobridan, maSin qselis verc erTi sxva kvanZi 

ver iRebs monacemebs moTxovnebis dasamuSaveblad). 

dublirebis strategia xasiaTdeba maqsimaluri 

saimedoobiT, monacemTa amorCevis efeqturobiT da bazis 

amorCevis simartiviT. misi naklia monacemTa didi siWarbe (N-

dublis arseboba), rac ganapirobebs danaxarjebis zrdas 

meoreul mexsierebasa da bazis ganaxlebis procesebis 

sinqronizaciaze (bazis yvela piris SeTanxmeba). 

danawevrebis strategiis dros mexsierebis moculoba 

monacemTa bazisaTvis Semoifargleba ara erTi egm-iT, aramed 

qselis yvela kvanZis mexsirerebaTa jamiT. centralizebulTan 

SedarebiT gazrdilia saimedooba da monacemebTan mimarTvis 

lokalizaciis xarisxi. magaliTad, Tu erTi manqana gamovida 

mwyobridan, danarCens mainc SeuZlia iseTi moTxovnebis 

damuSaveba, romlebic ar moiTxovs saWiro monacemebs 

dazianebuli kompiuteridan. danawevrebis strategia moiTxovs 

damatebiT xarjebs bazebis danawilebis cnobarebis Sesanaxad. 

Sereuli strategia aerTianebs danawevrebuli da 

dublirebuli strategiebis dadebiT mxareebs. maRldeba sistemis 

moqniloba (vinaidan moZebnilia garkveuli kompromisi qselis 

mTlian mexsierebasa da calkeul manqanebs Soris), izrdeba 

mimarTvis lokalizaciis xarisxi (dublirebis gamo), 

SesaZlebelia monacemTa paraleluri damuSavebis realizacia da 

saimedoobis regulireba (fragmentis piris raodenobis 

cvlilebiT). am strategiis uaryofiTi mxarea maRali 

danaxarjebi ganawilebuli bazebis fragmentTa pirebis 

sacnobaro cxrilebis arsebobasa da am fragmentebis 

sinqronizaciaze (SeTanxmebaze). moTxovnebis damuSaveba da maTi 

optimizacia sakmaod problematuria, amitomac Sereuli 

39 



strategia bazebis ganawilebis dros gamoiyeneba mxolod maSin, 

roca danarCeni strategiebi araefeqturia. 

me-2 qveetapze daproeqtdeba agreTve ganawilebuli bazis 

qseluri cnobari (qc). am cnobarSi Seinaxeba informacia bazis 

fragmentebis pirebis qselis manqanebSi ganawilebis Sesaxeb. 

yvela moTxovna iyenebs qselur cnobars, raTa `miagnos~ saWiro 

monacemebis adgilmdebareobas. xSir SemTxvevaSi aseTi cnobarebi 

sakmao moculobisaa da qselis knavZebSi maTi moTavseba 

moiTxovs gansakuTrebul yuradRebas. aRniSnuli sakiTxis 

gadaWra SesaZlebelia zemoT ganxiluli ganawilebis 

strategiebis gamoyenebiT. amgvarad, qseluri cnobari SeiZleba 

iyos centralizebuli erT manqanaSi, dublirebuli yvela egm-Si 

an ganawilebuli kvanZebSi moTxovnaTa lokalizaciis winaswari 

analizis safuZvelze. ganawilebuli da Sereuli strategiebis 

dros saWiroa qseluri cnobaris danawilebis cnobaris 

(cnobaris cnobari) ageba, romelic moTavsdeba qselis yvela 

kvanZSi (moZebnis procedurebis efeqturobis asamaRleblad). 

mocemul qveetapze erT-erTi mniSvnelovani sakiTxia 

ganawilebuli bazebis ganaxlebis procesebis daproeqteba. es 

amocana dakavSirebulia bazis mTlianobisa da  eqspluataciis 

simartivis faqtorebTan da wydeba e.w. `diferencialuri 

failebis~ (df) gamoyenebiT. diferencialuri faili aris calke 

faili (Tavidan carieli), romelSic grovdeba bazis failebis 

Secvlili monacemebis mniSvnelobebi. periodulad (df-failis 

garkveuli moculobis Sevsebisas) moxdeba am failis Serwyma 

ZiriTad bazasTan da igi kvlav gasufTavdeba. diferencialuri 

failis gamoyenebis idea ganawilebuli bazis ganaxlebis 

procedurebis Catarebis xarjebis SemcirebaSia. ganaxlebis 

xarjebi maRalia, roca cvlilebebi bazebSi xorcieldeba 

sistematurad, uSualod ganaxlebis tranzaqciis Sesrulebis 

dros (dagrovebis gareSe). meore mxriv, diferencialuri failis 

arseboba zrdis mimarTvis dros, radgan nebismieri moTxovna jer 

mimarTavs am fails da Semdeg ZiriTad bazas. saproblemo sferos 
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miznebidan gamomdinare, unda ganisazRvros ganawilebuli bazebis 

ganaxlebis reglamenti diferencialuri failebis gamoyenebiT. 

me-3 qveetapi exeba bazis danawilebuli logikuri 

fragmentebis qselis kvanZebSi ganlagebis racionaluri (an 

optimaluri) variantis SerCevas. centralizebuli an 

dublirebuli strategiebis gamoyenebis dros (me-2 qveetapze) 

SedarebiT trivialuria ganlagebis amocanis gadawyveta. saWiroa 

mxolod ganisazRvros, Tu qselis romel manqanaSi moTavsdes 

centralizebuli baza an romel kvanZebSi ganlagdes bazis 

pirebi. danawevrebuli an Sereuli strategiebis gamoyenebisas 

rTuldeba ganlagebis amocanis gadaWra. aq saWiroa dadgindes, 

Tu romeli logikuri fragmenti romel kvanZebSi ganlagdes, 

ramdeni iyos maTi pirebis raodenoba da a.S. amas emateba qselis 

cnobarebis ganlagebis sakiTxic, romlis efeqtur gadawyvetazec 

damokidebulia sistemis mwarmoebloba. SesaZloa mravali 

variantis ganxilva (vertikaluri midgomiT) an wrfivi 

daprogramebis aparatis gamoyeneba. Sedegebis Sesafaseblad 

saWiroa damuSavdes specialuri programebi. 

me-5 etapze bazis calkeuli logikuri fragmentebisa da 

maTTan mimarTvis cxrilebis safuZvelze xdeba logikuri 

daproeqteba. gaTvaliswinebulia qselis TiToeuli kvanZis 

aparatuli da konkretuli mbms-is maxasiaTeblebi. 

me-6 etapze xdeba lokaluri logikuri sqemebis fizikuri 

daproeqteba, rac gulisxmobs monacemTa failebis organizaciis 

aRweras manqanebis pirdapiri mimarTvis mexsierebaSi da maTTvis 

mimarTvis meTodebis dadgenas. 

 

1.4. unificirebuli modelirebis ena (UML) da monacemTa bazebis 
daproeqtebis amocana ganawilebuli sistemebisTvis 

 

axla ganvixiloT UML-teqnologiis ganzogadebuli 

koncefcia da misi, rogorc kompiuteruli sistemebis 
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avtomatizebuli daprogramebis meTodologiuri safuZlis 

konktretuli realizaciis etapebi. 

programuli paketebis Seqmna UML-teqnologiis mixedviT 

oTx etapad xorcieldeba (nax.1.10).  

 

 

nax.1.10.  UML-etapebi 

 

 

sakvlevi obieqtis avtomatizaciis moTxovnilebebis 

dadgena, misi obieqt-orientirebuli (oo) analizi, oo-

daproeqteba (detaluri done) da realizacia (programuli kodi). 

es etapebi  statikuri da dinamikuri  diagramebiT (D) 

xorcieldeba.  

UseCase-D diagrama uCvenebs rolebs (Actor) da maT 

funqciebs (Action), agreTve maT kavSirebs (nax.1.11);  

yovel UseCase-funqcias (ovals) Seesabameba erTi 

dinamikuri modeli, romelic Activity-D diagramis saxiT 

formirdeba (nax.1.12). aqtiurobaTa diagramas erTi dasawyisi da 

ramdenime dasasruli SeiZleba hqondes. masSi monawileobs 

ramdenime "rolis" Semsrulebeli (mag., leqtori, studenti, 

dekani da a.S.). 
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 mrgvalkuTxedebSi moTavsebulia maT mier Sesasrulebel 

proceduraTa dasaxelebebi.  procedurebi SeiZleba Sesruldes 

mimdevrobiT an paralelurad. 

 

1.5. ganawilebuli sistemis biznes-procesebis  
modelirebis da analizis instrumenti  

petris qselebis bazaze 
 

aRniSnuli sakiTxebis asaxsnelad da ukeT aRsaqmelad 

ganvixiloT gafarToebuli petris qselebis erT-erTi koncefcia 

da misi instrumenti, romlis gamoyenebiTac SemdgomSi SevZlebT 

procesebis modelirebas. 

ganvixiloT maRali donis petris qselTa tipebi. yovel 

petris qsels, Cveulebisamebr, gaaCnia Semdegi saerTo elementebi 

- poziciebi, - gadasasvlelebi, - rkalebi (wiboebi), 

romlebiTac petris qselis grafi iqmneba.  

petris qselis axali tipis gansazRvrisas safuZvlad 

swored petris qselis grafia aRebuli da igi Semdgomi 

asaxvebiTa da funqciebiT petris qselis konkretul tipamde 

farTovdeba.  

petris qselis sxvadasxva tipebi erTmaneTisgan SeiZleba 

gansxvavdebodes markerTa tipebiT da maTgan gamomdinare  

erTiani markirebis sistemiT, qselis elementebis aRweriT 

(Wdeebi) an/da gadasasvlelTa gaSvebis wesebiT. 

Wdeebi petris qselis elementebze, ZiriTadad mxolod 

warwerebia da Seicavs elementis sintakss, magram ara semantikas. 

Sesabamisad, isini qselis Sesrulebis procesSi verafers cvlis. 

Wdeebis daniSnuleba petris qselis sintaksuri kontrolia. 

amis miuxedavad, axali tipis Wdis gansazRvra ukve 

sakmarisia imisTvis, rom axali petris qselis tipi iqnes 

gansazRvruli.  

poziciebze, gadasasvlelebze an/da rkalebze droiTi 

dayovnebis gansazRvras droiTi petris qselis tipi Semoaqvs, 
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dayovnebis droTa albaTur ganawilebas – stoqasturi petris 

qselis tipi da ase Semdeg.  

petris qselebis tipebis gansazRvris ufro farTo garemo 

maRali donis petris qselebis qveklasebia (magaliTad, sistemuri 

petris qselebi). qvemoT mokled aRvwerT yvelaze kargad 

damuSavebul da gavrcelebul petris qselis tipebs.  

feradi petris qselebi (Coloured Petri Nets) maRali donis 

petris qselebis klasSi Sedis da sxvadasxva tipis anu feris 

markerebs Seicavs [13]. termini „feradi“ mxolod tradiciisTvis 

gamoiyeneba da qselSi gansxvavebuli markerebis arsebobaze 

mianiSnebs - amgvari qselebis dabali donis petris qselebisgan 

gamosarCevad, romlebic erTgvarovan, „Sav“ markerebs Seicavs. 

feradi petris qselis struqtura sakmaod rTulia da igi 

mravali saxeobis Wdeebs Seicavs. 

droiTi petris qselebi, faqtobrivad, yoveli tipis petris 

qselisTvis droiTi gafarToebis damatebiT miiReba. droiTi 

gafarToeba aucilebelia realuri saproblemo sferos 

modelirebisTvis, mis gareSe petris qseli mxolod sistemis 

raodenobrivi analizisTvis gamodgeba.  

droiTi petris qselis 4 tipi arsebobs: poziciur-droiTi 

(Timed Places Petri Nets - TPPNs), tranziciul-droiTi (Timed Transition 

Petri Nets - TTPNs), rkalur-droiTi da markerul-droiTi [11].  

poziciur-droiTi tipisTvis ganisazRvreba dayovnebis erTi 

da igive dro poziciaSi moTavsebuli yvela markerisTvis da 

drois aTvla iwyeba Sesabamisi gadasasvlelis 

gaaqtiurebisTanave (roca misi gaxsna nebadarTuli xdeba). yvela 

Semavali poziciis dayovnebis drois gasvlis Semdeg 

gadasasvleli gaixsneba.  

tranziciul-droiT petris qselebSi dayovnebis dro 

gadasasvlelisTvis (tranziciisTvis) ganisazRvreba. petris 

qselebis es tipi 2 qvetips Seicavs: winaswari arCevanisa da 

Sejibrebis modelebs.  
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winaswari arCevanis SemTxvevaSi gadasasvleli 

gaaqtiurebisTanave iRebs monopolur uflebas yvela Semaval 

poziciaSi moTavsebul markerebis im odenobaze, rac misi 

gaxsnisTvis aucilebelia (sxva poziciebTan konfliqtSi 

imarjvebs). amis Semdgom iwyeba dayovnebis drois aTvla. misi 

gasvlisTanave gadasasvleli gaiSveba petris qselis wesebis 

mixedviT, anu gadasasvlelis gaaqtiurebas aucileblad misi 

gaxsna mohyveba.  

Sejibris modelSi mTavari droiTi faqtoria, markerebi 

yvela aqtiur gadasasvlels ekuTvnis da gaivlis mas, romlis 

dayovnebis droc ufro male gava. 

rkalur-droiT petris qselSi droiTi dayovnebis sidideebi 

rkalebs eniWeba, ganisazRvreba markeris rkalSi „mogzaurobis“ 

dro da gadasasvlelis gaxsna SesaZlebelia mxolod maSin, roca 

yvela Semaval rkalSi moZravi markeri uwevs gadasasvlels.  

markerTa „gadaadgileba“ gadasasvlelisken iwyeba mxolod 

maSin, roca gadasasvlelis gaxsna nebadarTuli xdeba. gaxsnis 

Semdgomac yovel rkals eniSneba masSi markeris „gadaadgilebis“ 

dro, sanam igi gamomaval pozicias miaRwevs. 

markerul-droiTi petris qseli yoveli markerisaTvis 

calke dayovnebis drois gansazRvras moiTxovs. amgvari tipi 

moxerxebulia droiTi prioritetebis modelirebisTvis. 

droiTi petris qselis sxvadasxva tipebi 1.11 naxazzea 

mocemuli. tranziciul-droiT petris qselebs, sadac 

gadasasvlelis dayovnebis dro SemTxveviT ganawilebul 

eqsponencialur funqcias warmoadgens, albaTuri anu stoqasturi 

petris qselebi (Stochastic Petri Nets) ewodeba, xolo stoqasturi 

petris qseli, romelic droiTTan erTad aradroiT (myisier) 

gadasavlelebsac Seicavs, ganzogadebul stoqastur petris 

qsels (Generalized Stochastic Petri Nets) warmoadgens [13]. amgvari 

qselis qceva albaTuri (magaliTad, markovis) procesebiT 

aRiwereba.  
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nax.1.11. droiTi petris qselis tipebi 
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II Tavi. Sedegebi da maTi gansja:  
 

ganawilebuli sistemebis informaciuli resursebis 

marTvis procesebis modelireba UML/PN teqnologiiT 
 

2.1. informaciuli resursebis marTvis procesebis teqnologia,    
maTi asaxvis statikuri da dinamikuri modelebiT 

 
axali saukunis dasawyisi kompiuteruli industriisa da 

informaciuli teqnologiebis ganviTarebis maRali doniT 

xasiaTdeba. msoflio bazarze gamoCnda ara erTi axali 

aparaturuli (Hardware) da programuli (Software, Groupware) 

sistemebi. maT Soris sayuradReboa amerikuli korporaciis 

Rational Software mecnier-konstruqtorebis gradi buCis, jeims 

rambos da ivar jakobsonis axali, UML-teqnologia 

kompiuteruli sistemebis programuli uzrunvelyofis asagebad 

[1,2].  

unificirebuli modelirebis ena (Unified Modeling Language), 

rogorc uaxlesi standarti, safuZvlad daedo Tanamedrove 

informaciuli teqnologiebis sistemebs da mas aqtiurad iyenebs 

IBM, Hewlet Packard , Oracle da sxva firmebi [3]. 

UML-teqnologia obieqt-orientirebuli modelirebisa da 

struqturuli daprogramebis ideologiis matarebelia, romelic 

Teoriuli da praqtikuli informatikis sami ZiriTadi 

mimarTulebisa `genetikuri~ memkvidrea (nax.2.1):  

 

 

 

 

 

 

 

 

 

daproeqtebis 

avtomatizacia 

daprogramebis 

avtomatizacia 

teqnologia 

UML 

monacemTa bazebis 
damuSavebis 

avtomatizacia 

nax.2.1. UML teqnologiis koncefcia 
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marTvis kompiuteruli sistemebis programuli 

uzrunvelyofis agebis procesebis aseTi srulfasovani 

avtomatizacia vizualuri modelirebis saxelwodebiT 

damkvidrda da igi modelebis grafikul warmodgenas eyrdnoba. 

aseTi instrumentebi flobs rogorc pirdapir (grafikidan 

programuli kodisaken), aseve reversiul (kodidan grafikisaken) 

teqnologias (nax.2.2): 

 

nax.2.2. reversiuli daprogramebis koncefciis modeli  
monacemTa bazebisTvis  

 

SeiZleba davaskvnaT, rom UML–teqnologia (ena) 

daprogramebis enebisa da monacemTa bazebis marTvis sistemebis 

erTgvar simbiozs, integrirebul instruments warmoadgens [4,8]. 

formalurad igi SeiZleba ganvixiloT rogorc 

`warmoebuli klasi~ daprogramebis enisa da monacemTa bazebis 

marTvis sistemis `sabazo klasebidan~, romelsac gaaCnia rogorc 

`mSoblebis~ Tvisebebi, aseve axali, mZlavri vizualuri 

maxasiaTeblebi [5].  
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ram ganapiroba aseTi tipis integrirebuli mZlavri 

kompiuteruli instrumentis Seqmna ? ganvixiloT mokled 

kompiuteruli sisitemebis agebis teqnologiebis ganviTarebis 

gzaze instrumentebis ZiriTadi Tvisebebi da koncefciebi, 

romlebmac Tavi moiyara (`memkvidruli~ Tvisebebis saxiT) UML-

teqnologiaSi. 

50-70-ian wlebSi, rogorc cnobilia, gavrcelebuli iyo 

operatoruli da procedurul-orientirebuli stilis 

daprogramebis enebi. `tandemur~ principze momuSave es 

tradiciuli instrumentebi programul kodebs da maTTvis 

saWiro informaciul monacemebs erTad, erT failSi aTavsebda.  

es principi dRes obieqt-orientirebuli stilis enebSic 

SenarCunebulia: klasi aris monacemebisa da am monacemebis 

damuSavebis funqciebis inkafsulirebiT miRebuli komponenti.  

aseTi midgoma aRniSnul tradiciul enebSi, erTis mxriv 

sistemis saimedoobas zrdida, magram, meores mxriv aseve 

izrdeboda programuli kodisa da monacemTa movlis, 

modifikaciis, Sedegebis miRebis dro, manqanuri mexsierebis 

resursebis xarji informaciis dublirebis gamo da a.S. 

70-90-ian wlebSi ganviTarda monacemTa bazebis marTvis 

sistemebis (mbms) programuli paketebi. aq ZiriTadi koncefcia, 

gansakuTrebiT relaciur bazebSi, programuli kodisa da 

monacemebis calk-calke Senaxvis ideaSi mdgomareobda. relaciur 

monacemTa bazebis marTvis sistemebi dResac aqtualur 

mimarTulebad iTvleba (mag, Oracle, Access, Visual FoxPro, SQL da sxv.). 

am sistemebSi erT-erTi mniSvnelovani komponentia saproblemo 

sferos konceptualuri sqema anu ER-modelebi (Entity-Relations 

Model), romlis safuZvelzec daproeqtdeba SemdgomSi monacemTa 

bazis logikuri struqtura. 

daprogramebis enebTan SedarebiT mbms iyo pirveli cda 

programul kodSi monacemTa struqturebis agebis 

avtomatizaciisa. 
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obieqt-orientirebul daprogramebis enebSi da UML-

teqnologiaSic es konceptualuri ER-modelebi, `klasebis 

diagramebis~ saxiT, mniSvnelovani vizualuri komponentia. 

momxmarebeli  Use Case (gamoyenebiTi SemTxveva) diagramebidan 

aagebs klasebis, Semdeg ki komponentebis  diagramebs, romlebic 

sabolood fizikuri ganlagebis diagramebSi aisaxeba [2,5]. 

90-ani wlebidan dRemde mniSvnelovnad ganviTarda 

struqturuli daprogramebisa da obieqt-orientirebuli 

modelirebis koncefciebi da isini informaciuli 

teqnologiebisa da kompiuteruli enebis TiTqmis yvela paketSia 

realizebuli.  

amgvarad, UML-teqnologiam SeiTvisa rogorc tradiciuli 

daprogramebis enebis, aseve monacemTa bazebis marTvis sistemebis 

saukeTeso Cvevebi da gaamdidra isini sistemebis daproeqtebis 

vizualuri komponentebiTac.  programuli kodebis konstruireba 

aq avtomatizebulia. momxmarebelma mxolod unda aagos zustad 

klasebis diagramebi da miuTiTos sistemas, Tu romeli ena (C++, 

Visual Basic, Java, Oracle, Power Builder Tu sxv.)  esaWiroeba. 2.3 naxazze 

mocemulia UML-teqnologiis ganxorcielebis etapobrivi sqema [3].  

 

      

 

 

 

 

 

 

 

 

 

 

 

moTxov-
nilebebi

analizi 

daproeqteba 

realizacia

statikuri 
modeli 

 
 
gamoyenebiTi SemTxvevis 

diagrama 
 
 

klasebis diagrama 
(modularizeba) 

 
 

klasebis diagrama 
(dazusteba memkvidreo-
biT da asociaciebiT) 

 
 

komponentebis diagrama 
(klasTa-gansazRvris 

dinamikuri 
modeli   

 
 

aqtiurobebis diagrama 
(Work-flow procesebi) 

 
 

scenarebi, mimdevrobebis 
diagrama 

 
 

gaerTianebaTa diagrama 
(mdgomareobaTa 

avtomatebi) 
 
 

ganawilebis diagrama 
(meTodebis kodebi)
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nax.2.3. statikuri da dinamikuri modelebi 

50 



UML araa konkretuli meTodi. igi aris baza sxvadasxva 

meTodebisaTvis, vinaidan masSi SemuSavebulia modelirebis 

konstruqciebis gansazRvruli simravle aRweris erTiani 

sistemiTa da semantikiT. 2.4 naxazze mocemulia UML-teqnologiis 

Sedgeniloba da struqtura. igi Sedgeba oTxi warmodgenisagan 

(View): gamoyenebiTi SemTxvevis (UseCase), logikuri (Logical), 

komponentebisa (Component) da fizikuri ganlagebis (Deployment).  

TiToeulisaTvis modelirebis elementebi iyofa 

sxvadasxva tipis diagramebad (UseCase Diagram, Interaction Diagram-

urTierTmoqmedebis diagrama, Class Diagram, State Transition-

mdgomareobaTa diagrama (yofaqcevis modeli), Component Diagram-

mag., cpp, h, exe failebis erTobiloba, Deployment Diagram-

komponentebis ganlageba fizikur matareblebze (server-klientis 

qselSi).  

aseTi ideologia memkvidreobiTaa miRebuli monacemTa 

bazebis daproeqtebis Teoriidan, sadac Sesabamisad gvaqvs: 

momxmarebelTa warmodgenis done, konceptualuri modelis done, 

monacemTa logikuri struqturis done da fizikuri struqturis 

done [7].  

mbms-is konceptualuri da logikuri doneebis, aseve UML-

enis UseCase da Logical diagramebis siRrmiseuli analizi 

gviCvenebs, rom maTi ZiriTadi Semadgenel elementebia atributebi 

(Attributs) da maTi damuSavebis meTodebi (Operations), romlebic 

Sesabamisi SetyobinebebiT (Messages) inicializirdeba (nax.2.4).  
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nax.2.4. UML struqtura Rational Rose magaliTze  
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es ki, rogorc cnobilia, obieqt-orientirebuli 

modelirebis ZiriTadi elementi – klasia (Class). misi 

ilustracia 2.5 naxazzea mocemuli. 

 

nax.2.5. klasis modeli 
 

klasis atributebisa da operaciebisaTvis specifirebulia 

maTi xilvadobis areali (`+~-Public, `-~-Private, `#~-Protected, Package), 

atributebisaTvis statikuroba (`$~-Static, rac niSnavs misi 

mniSvnelobis ucvlelobas yvela obieqtisaTvis) da 

mwarmoebluroba (`/~-Derived, anu igi miiReba sxva atributebisagan), 

operaciebisTvis tipebi (Implementor-Sesrulebis, Manager-marTvis, 

Access-mimarTvis, Helper-daxmarebis). 

klasTan da obieqtebTan erTad saWiroa ganisazRvros 

Setyobinebebis maxasiaTeblebi. mag., misi dasaxeleba da kavSiri 

Sesabamis operaciasTan, misi gadacemis sinqronizaciis 

parametrebi, rogoricaa Simple (Setyobineba sruldeba erTi 

nakadSi mimdevrobiT), Synchronous (sinqronuli, klienti elodeba 

pasuxs), Timeout (molodini  limitirebuli droiT), Balking 

(moTxovna rigSi daudgomlad moixsneba),  Asynchronous 

(asinqronuli, klienti pasuxs ar elodeba, agrZelebs muSaobas). 

klasTa Soris kavSirebi oTxi tipisaa: asociaciuri 

(Association), damokidebulebiTi (Dependency), agregirebuli 

(Aggregations) da ganzogadebuli (Generalization), romelic aris 
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`memkvidreobiToba~ (inheritance) - obieqt-orientirebuli 

daprogramebis erT-erTi safuZveli. 

UML-enis klasebi SeiZleba gaerTiandes specialur 

paketebSi (Packages), mag., sazRvrebis (Boundaries), arsTa (Entities) da 

marTvis (Control). am paketebSi jgufdeba msgavsi specifikaciis 

mqone klasebi.  

klasi SeiZleba iyos abstraqtuli (Abstract), romelSic 

konkretuli obieqtebi araa, magram aris monacemTa da funqciaTa 

erToblioba, romelic memkvidreobiT gadaecema Svil-klasebs. 

gamoiyeneba agreTve Cadgmuli (Nested) klasi. am dros Svil-

klasSi mieTiTeba mSobeli-klasis saxeli. SeiZleba ramdenime 

Cadgmuli ierarqiis organizeba.   

procedurebis Sesrulebis TvalsazrisiT, rodesac 

arsebobs ramdenime marTvis nakadi klasebisaTvis ganisazRvreba 

specifikacia paralelizmi (Concurrency). maT Soris mimdevrobiTi 

(Sequential), SemzRudveli (Guarded), aqtiuri (Active) da sinqronuli 

(Synchronous). 

marTvis informaciuli sistemebis daproeqtebis dros 

mniSvnelovan sakiTxad iTvleba klasebis SerCeva da maTi 

dakompleqteba atributebiTa da operaciebiT. dReisaTvis ar 

arsbobs raime meTodi (Teoria), romelic klasebis daproeqtebis 

optimizacias emsaxurebodes. SeiZleba sistema aigos erTi 

klasiT, romelSic moTavsdeba yvela atributi da yvela funqcia. 

es varianti msgavsia monacemTa bazebis TeoriaSi pirveli 

normaluri formisa (1nf), oRondac, rogorc cnobilia, es 

relaciuri cxrili bazis statikuri elementia. misi damuSavebis 

funqciebi Tavmoyrilia programul nawilSi. normalur formaTa 

Teoria [7] monacemTa struqturebis optimizacias emsaxureba da 

misi algoriTmebi farTod gamoiyeneba monacemTa bazebis 

sxvadasxva instrumentebSi (mag., Oracle, Access).  

naSromSi SemoTavazebulia normalizaciis Teoriis 

algoriTmebis adaptacia klasebis Sedgenilobisa da 

struqturebis avtomatizebuli gansazRvrisaTvis. misi idea 
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mdgomareobs SemdegSi: davuSvaT, mocemulia saproblemo sferos 

yvela atributis {Ai} da yvela funqciis {Fj} simravleebi, agreTve 

damokidebulebaTa matrica Mij, romelic aRwers Tu romeli 

funqcia romel atributTa erTobliobas iyenebs. zogadad es 

SeiZleba iyos M:N saxis damokidebuleba. matricis elementi 

Caiwereba ase: 

⎩
⎨
⎧

=
.,0

arg,1
),(

otherwiseif

FofumentisAif
jiM ji

 

atributebis erToblioba mocemuli amocanisaTvis warmod-

genilia erT cxrilSi (1nf-Si).  saWiroa misi gadayvana SedarebiT 

maRali rigis normalur formebSi specialuri algoriTmebis 

daxmarebiT [7]. Sedegad miiReba ramdenime mcire zomis cxrili 

(mag., 3nf-Si). am cxrilebis atributTa da maTi damuSavebis 

operaciaTa argumentebis avtomatizebuli analizis safuZvelze 

ganisazRvreba miznobrivi klasebis funqciaTa struqturebi, da 

amgvarad sabolood dakompleqtdeba gamoyenebiTi sferos klasTa 

diagramebi.  

Semdgom etapze SesaZlebelia klasebis diagramis 

dazusteba, koreqtireba da klasTa Soris simravliTi 

damokidebulebebis (Multiplicity) gansazRvra. klasebSi SeiZleba 

mieTiTos agreTve maTi simZlavreebi (Cardinality), romelic 

gviCvenebs masSi obieqtebis ricxvs. 

obieqtebi SeiZleba specifirebul iqnas iseTi TvisebebiT, 

rogoricaa mdgradoba (Persistent), statikuroba (Static) da 

droebiToba (Transient). es maxasiaTebeli adgens TiToeuli 

obieqtis arsebobis xangrZliobas Sesabamisi programis 

aqtiurobis drois intervalSi an mis gareT. 

zogierTi klasisaTvis saWiroa aigos mdgomareobaTa 

diagrama (State Transition), romelic aRwers yvela im SesaZlo 

mdgomareobas, romelSic SeiZleba imyofebodes an gadadiodes 

klasis obieqti. es meqanizmi gamoiyeneba obieqtebis yofaqcevis 

modelirebisaTvis. misi komponentebia mdgomareoba (State), 
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gadasasvleli (Transition), movlena (Event), SezRudvis pirobebi 

(Guard conditions) da moqmedeba (Action). 

komponentebis warmodgena (Component view) emsaxureba wina 

etapze daproeqtebuli sistemis fizikur organizebas programul 

produqtSi. anu klasebis diagramebis asaxva kompiuterul 

failebSi, mag., DLL, H, CPP, EXE an sxv. failebis saxiT (nax.2.4). 

ganlagebis warmodgena (Deployment view) uzrunvelyofs 

daprogramebuli saboloo produqtis fizikur ganlagebas 

qselur topologiaSi. aq ganisazRvreba is, Tu sistemis romeli 

komponenti (kodi) server-klientis qselis romel kvanZebSi unda 

moTavsdes (nax.2.4). 

 
 

2.2. unificirebuli modelirebis ena da obieqturi petris 
qselebi. UML/PN instrumentuli saSualebis birTvi  

 
organizaciuli marTvis avtomatizebuli sistemebis 

daproeqtebisa da realizaciis dros gansakuTrebul 

mniSvnelobas iZens dinamikuri procesebis modelirebisa da 

analizis grafo-analizuri sistemebisa da instrumentebis 

gamoyeneba. am mxriv mniSvnelovania samuSao procesebisa da 

operaciebis petris qselis grafebiT asaxva da misi kvleva. 

aq SevexebiT praqtikuli Rirebulebis mqone Teoriul 

sakiTxebs, romlebic eyrdnoba, erTis mxriv, obieqt-

orientirebul modelirebas da meores mxriv, TviT petris 

qselebis gamoyenebas. 

obieqturi petris qselebi (Object Petri Nets) (da misi 

gafarToebebi: obieqt-orientirebuli da maCvenebliani petris 

qselebi) petris qselebis Teoriisa da obieqt-orientirebuli 

daprogramebis Teoriis SejerebiT miRebuli petris qselis tipia 

[13]. obieqturi petris qseli erTi sistemuri da ramdenime 

obieqturi qselisgan Sedgeba, sadac obieqturi qselebi markerTa 

rolSi gamodis. faqtobrivad, miiReba petris qselebis simravle 

erTi petris qselis poziciebSi.  

56 



 

obieqturi qselebi elementarul sistemur qselebs 

warmoadgens, xolo sistemuri qseli maRali donis petris 

qselia, romlis poziciebSic daSvebulia rogorc obieqturi 

qselebis, aseve Cveulebrivi Savi markerebis arseboba, oRond ara 

erTsa da imave poziciaSi. Sesabamisad, rkalis anotacia SeiZleba 

iyos naturaluri ricxvi Savi markerebisTvis an obieqturi 

qselebis gansazRvrul identifikatorTa simravle.sistemuri 

qselis yovel gadasasvlels SeuZlia obieqturi qselis gadatana 

araumetes erTi Semavali poziciidan araumetes erT gamomaval 

poziciaSi. amasTanave erT gaSvebaze araumetes erTi obieqturi 

qselis gadatanaa nebadarTuli.  

obieqtur petris qselebs sxva tipis petris qselebisgan 

gadasasvlelis rolis zrdac gamoarCevs: sistemuri da 

obieqturi qselebis zogierT gadasasvlels emateba specialuri 

funqcia, romelsac interaqcia ewodeba. interaqcia 2 tipisaa: 

sistem-obieqturi da obieqt-obieqturi. pirveli sistemuri da 

obieqturi qselebis gadasasvlelTa sinqronul urTierTobas 

uzrunvelyofs, meore – obieqturi qselebis urTierT-

sinqronizacias.  

sistem-interaqciuli gadasasvlelis gaSvebis wesi 

Semdegia: Tu sistemuri qselis gadasasvleli interaqciulia da 

misi interaqcia qselSi markeris saxiT moZravi obieqturi qselis 

nebadarTul interaqcias Tanxvdeba, maSin sistemuri qselis 

interaqciuli gadasasvlelis gaSvebisas qselSi moZraobis 

paralelurad gaixsneba obieqturi qselis interaqciuli 

gadasasvlelic.  

 

sxva SemTxvevaSi (Tu interaqciebi ar Tanxvdeba, an 

sistemuri an obieqturi qselis gadasasvlelebi interaqciebs ar 

Seicavs), obieqturi qseli sistemurSi ucvleli saxiT 

gadaadgildeba. swored amgvari midgoma ganapirobebs obieqturi 

petris qselebis obieqt-orientirebul xasiaTs. 
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feradi petris qselebi struqturuli daprogramebis 

TeoriasTan mWidro kavSirSi imyofeba, Sesamabisad, SesaZlebelia 

feradi petris qselebidan moqnili gadasvla obieqtur petris 

qselebze (rogorc struqturulidan obieqtorientirebuli 

daprogramebis ideologiaze) garkveuli axali Tvisebebis 

SemotaniT.  

 

obieqt-orientirebul daprogramebasa da obieqtur petris 

qselebs Soris ramdenime martivi Sesabamisoba 2.1 cxrilSia 

mocemuli. 

 

cxr.2.1 

obieqt-orientirebuli 

daprogrameba 

obieqturi petris qselebi 

programuli moduli 

 

sistemuri qseli 

klasi obieqturi qselis gansazRvra 

obieqti obieqturi qseli konkretuli 

markirebiT 

cvladi 

klasis wevri-cvladi 

sistemuri qselis markeri 

obieqturi qselis markeri 

 

gare funqcia 

klasis wevri-funqcia 

sistemuri qselis interaqciuli 

gadasasvleli 

obieqturi qselis gadasasvleli 

 

 

petris qselebis mTeli aRwerili mravalferovnebis 

miuxedavad misi mamodelirebeli simZlavre SezRudulia da rigi 

amocanebis modelirebisTvis arasakmarisi. am problemis 

gadasaWrelad gansazRvrulia petris qselis gafarToebebi, 

romlebic specifikuri saproblemo sferoebis modelirebisTvis 

gamoiyeneba [11,13]. 

yvelaze farTod gavrcelebuli gafarToebaa Semakavebeli 

(amkrZalavi) rkali (Inhibitor Arc), romelic poziciis „nulze 

Semowmebis“ proceduras asrulebs, anu gadasasvlels 

nebadarTuls xdis mxolod maSin, roca Sesabamis Semaval 
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poziciaSi arcerTi markeri araa warmodgenili. Semakavebeli 

rkali wriuli boloTi gamoisaxeba. 2.6 naxazze misi daxmarebiT 

gadasasvlelTa prioritetuli gaSvebis amocana modelirdeba 

(gadasasvleli T3 nebadarTulia mxolod maSin, roca T4 ar aris 

nebadarTuli, anu P4 poziciaSi markeri ar aris), rac klasikuri 

petris qseliT SeuZlebeli iyo.  

 

nax..2.6. petris qseli Semakavebeli rkaliT “gadasasvlelTa 
prioritetuli gaxsnis” amocanisaTvis 

 

garda Semakavebeli rkalebisa, petris qselebSi 

ganisazRvreba poziciebis da gadasasvlelTa sxvadasxva 

gafarToebebi. 

SezRudvis are Semavali poziciebis garkveuli simravlea, 

romelTaTvisac gadasasvlelis gaxsnis wesi Semdegnairad 

modificirdeba: gadasasvleli SeiZleba gaixsnas mxolod maSin, 

roca erTi mainc Semavali pozicia carielia. 

gafarToeba „gamomricxavi an“ gulisxmobs gadasasvlelis 

gaxsnas maSin, roca Semavali poziciebidan markeri erTsa da 

mxolod erT poziciaSia (nax.2.7).  

 

nax.2.7. petris qselebi a) “gamomricxavi an” da b) “gadamrTveli pozicia – 
gadasasvlelis” gafarToebiT. gadasasvlelTa gaSvebamde da gaSvebis Semdeg. 
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gadamrTveli gadasasvleli Seicavs specialur Semaval 

gadamrTvel pozicias da zustad 2 gamomaval pozicias (e da f 

poziciebi).  

gadamrTveli gadasasvlelisTvis gadamrTvel poziciaSi 

markeris arseboba-ararsebobas mniSvneloba ara aqvs, igi 

gaixsneba, Tu sxva Semavali poziciebi Sevsebulia markerebiT. 

amasTan, gamomavali poziciebidan markers miiRebs mxolod: 

pozicia e - Tu gadamrTvel poziciaSi markeri ar aris, pozicia f 

– Tu markeri mocemulia. 

aRwerili sami gafarToeba, rogorc wesi, Canacvlebadia 

Semakavebeli rkalebiT, oRond am dros petris qselis 

struqtura rTuldeba. 

zogadad, gafarToebebi zrdis petris qselebis 

mamodelirebel simZlavreebs, magram imavdroulad amcirebs 

qselis analizis SesaZleblobas. am problemis Semdgomi 

gadawyveta calke sakiTxia. 

am mokle Sesavlis Semdeg petris gafarToebuli qselebis 

Teoriidan, CavataroT konkretuli samuSao procesebis da 

operaciebis modelireba da vaCvenoT is midgoma, romelic 

SesaZlebels xdis moRvaweobis (Activity) diagramebi 

warmovadginoT petris qselis grafebiT. 

moRvaweobis diagrama asaxavs dinamikur process, amitomac 

mis Sesasruleblad garkveuli droa saWiro. Sesabamisi droiTi 

elementi petris qselSi aisaxeba gadasasvlelSi. petris qselis 

gadasasvleli ori saxisaa: myisierad Sesrulebadi (drois 

dayovnebis gareSe) da dayovnebiT (droiTi) [11,13 ]. 

2.8 naxazze naCvenebia magaliTi aseTi gadasasvlelebis 

modelirebisaTvis. akrZalvis rkalze (P2-dan T1-ken) zis 2-ani, 

rac imas niSnavs, rom T1 gaixsneba maSin, roca P2 -Si markerebis 

raodenoba gaxdeba naklebi an toli 2-s. 
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nax.2.8. petris qselis sawyisi a) da saboloo  
b) mdgomareobebi 

amgvarad, a) sqema imuSavebs ase: jer gaixsneba T2  

gadasasvleli da ori markeri gamoakldeba P2-s, erTi markeri 

gadava P4-Si. es mdgomareoba Seesabameba b) naxazs.  

rogorc aRniSnuli iyo aqtiurobis diagramaze gamoiyeneba 

elementebi: sawyisi da saboloo kvanZebi, moqmedeba, Sedgenili-

moqmedeba (ierarqiulad Cadgmuli procesi), ganStoeba da 

SeerTeba.  

es elementebi petris qselebSi modelirdeba grafis (Pi) 

poziciebiT. dayofisa (fork, split) da gaerTianebis (join, sync) 

elementebi ki modelirdeba petris  qselis gadasasvlelebiT 

(Tj). 2.9 naxazze naCvenebia es izomorfuli elementebi.  

 

nax.2.9. UML da PetriNet izomorfuli elementebi 
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2.3. dinamikuri procesebis transformaciis ZiriTadi  
principebi da UML/PN teqnologiis damuSaveba  

monacemTa bazebisTvis 
 

mocemul paragrafSi ganixileba ganawilebul marTvis 

avtomatizebul sistemebSi dinamikuri procesebis modelirebisa 

da analizis grafo-analizuri sistemebis gamoyenebis sakiTxebi 

[10].  

biznes-procesebis modelireba aqtiurobaTa diagramiT karg 

meTodur instruments warmoadgens, magram mravalvariantulobis 

gamo daproeqtebisa da realizaciis procesi Tavidan bolomde 

damokidebulia damproeqtebel-specialistze. amitom, saukeTeso 

modelis gansazRvrisaTvis mniSvnelovania samuSao procesebisa 

da operaciebis petris qselis grafebiT asaxva da misi kvleva 

[1,11]. 

Tanamedrove informaciuli teqnologiebi efuZneba, erTis 

mxriv kompiuterebisa da satelekomunikacio aparaturis maRal 

SesaZleblobebs, meores mxriv axal programul sistemebs da 

informaciis damuSavebis axal teqnologiebs. wina planzea 

wamoweuli qseluri, ganawilebuli informaciuli sistemebi, 

romlebic funqcionirebs globalur (interneti) an lokalur 

qselebSi, an oriveSi erTad. es saSualebas gvaZlevs 

maqsimalurad gavmijnoT momxmarebelTa funqciebi da 

uzrunvelyoT informaciuli bazis dacva arasanqcirebuli 

mimarTvebisagan.  

Tanamedrove midgoma msgavsi sistemebis daproeqtebisa 

efuZneba UML teqnologias, romelSic samuSao adgilebis 

modelirebisaTvis gamoiyeneba aqtiurobaTa diagrama. vizualurad 

aqtiurobis diagrama gamoixateba grafis saxiT, romelsac gaaCnia 

mwvervalebi da wiboebi: 

D = <Sa, Sm, R, O>,  

sadac 

Sa – aqtiurobis (procesis) da Sm – moqmedebaTa (procedurebi) 

mdgomareobebia, R – gadasvlebi da O - obieqtebia. 
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moqmedebis mdgomareoba iseTi mdgomareobaa, romlis 

Semdgomi dekompozicia SeuZlebelia. misgan gansxvavebiT, 

SeiZleba aqtiurobis mdgomareobebis Semdgomi dekompozicia, amis 

Sedegad Sesrulebadi aqtiuroba SeiZleba warmovadginoT sxva 

aqtiurobis diagramebis saxiT. semantikurad aqtiurobis diagrama 

ekvivalenturia aqtiurobis grafis tranzituli gafarToebisa, 

manamde sanam ar darCeba mxolod moqmedebebi. SevdivarT ra 

erTerT aseT mdgomareobaSi, sruldeba Sesabamisi moqmedeba an 

aqtiuroba, xolo gamosvlisas marTva gadaecema Semdeg 

moqmedebas an aqtiurobas. ganvixiloT 2.10 naxazze mocemuli 

magaliTi, romelic asaxavs monacemTa relaciuro bazis 

operaciebis damuSavebis procesis fragments – aqtiurobis 

diagramiT [9]. 

 

nax.2.10. mb-is relaciuri operaciebis damuSavebis procesis 
aqtiurobis diagrama   
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marTvis gadacemis aRwerisaTvis gamoiyeneba gadasvlebi 

(Transitions), romlebic miuTiTebs gzas erTi moqmedebis 

mdgomareobidan meoreSi. grafikulad igi gamoisaxeba isriT. 

gadasvlebisaTvis SesaZlebelia gamoviyenoT rogorc martivi 

aratrigeruli gadasvla, aseve ganStoeba (Decision – 

programirebaSi if…else bloki) da gayofa-Serwyma (Fork-Join), 

romlebic saSualebas iZleva movaxdinoT paraleluri nakadebis 

modelireba. 

aqtiurobis diagrama, rogorc universaluri saSualeba, 

karg meTodologiur instruments warmoadgens, magram Tavidan 

bolomde daproeqtebisa da realizaciis procesi damokidebulia 

damproeq-tebel-specialistze.  

aq ZiriTadad evristikul modelirebasTan gvaqvs saqme, 

rameTu UML-meTodologiiT amocanaTa gadawyvetis mraval-

etapianoba da kompleqsuroba SesaZlebels xdis Sededgebi 

miviRoT mravalvariantuli, gamomdinare maTi kombinatoruli 

xasiaTisa. evristikuli midgomiT ki ver davadgenT, Tu ramdenad 

kargia Cvens mier miRebuli Sedegebi.  

am TvalsazrisiT sainteresoa gadawydes sintaksuri da 

semantikuri ekvivalentirebis (modelirebis) meTodebiT dasmuli 

amocana [12]. ganisazRvros misi gadawyvetis optimaluri meTodi, 

Sefasebis kriteriumebi.  

organizaciuli marTvis avtomatizebuli sistemebis 

daproeqtebisa da realizaciis dros gansakuTrebul 

mniSvnelobas iZens dinamikuri procesebis modelirebisa da 

analizis grafo-analizuri sistemebisa da instrumentebis 

gamoyeneba.  

am mxriv mniSvnelovania samuSao procesebisa da 

operaciebis petris qselis grafebiT asaxva da misi kvleva [10]. 

naSromSi SevexebiT praqtikuli Rirebulebis mqone 

Teoriul sakiTxebs, romlebic eyrdnoba, erTis mxriv, obieqt-

orientirebul modelirebas da meores mxriv, TviT petris 

qselebis gamoyenebas. 
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amocanis gadawyveta sami etapisgan Sedgeba: 

1. Seiqmnas samuSao procesebisa da operaciebis 

transformaciis (modelirebis) Teoriuli safuZvlebi petris 

qselis grafebSi; 

2. aigos sistemuri petris qselis grafebiT warmodgenili 

procesebis diagramebi grafo-analizuri instrumentebis 

saSualebiT; 

3. Catardes agebuli petris qselebis modelebis manqanuri 

analizi (SesaZloa masobrivi momsaxurebis meTodebis gamoyeneba).  

aRniSnuli sakiTxebis asaxsnelad da ukeT aRsaqmelad 

ganvixiloT gafarToebuli petris qselebis erT-erTi koncefcia 

da misi instrumenti, romlis gamoyenebiTac SemdgomSi SevZlebT 

procesebis modelirebas.  

ganvixiloT maRali donis petris qselTa tipebi. yovel 

petris qsels, Cveulebisamebr, gaaCnia Semdegi saerTo elementebi: 

- poziciebi; 
- gadasasvlelebi;  
- rkalebi (wiboebi),  

romlebiTac petris qselis grafi iqmneba.   
petris qselis axali tipis gansazRvrisas, safuZvlad 

swored petris qselis grafia aRebuli da igi Semdgomi 

asaxvebiTa da funqciebiT petris qselis konkretul tipamde 

farTovdeba.  

petris qselis sxvadasxva tipebi erTmaneTisgan SeiZleba 

gansxvavdebodes markerTa tipebiT da maTgan gamomdinare  

erTiani markirebis sistemiT, qselis elementebis aRweriT 

(Wdeebi) an/da gadasasvlelTa gaSvebis wesebiT [13]. 

Wdeebi petris qselis elementebze, ZiriTadad mxolod 

warwerebia da Seicavs elementis sintakss, magram ara semantikas. 

Sesabamisad, isini qselis Sesrulebis procesSi verafers cvlis. 

Wdeebis daniSnuleba petris qselis sintaksuri kontrolia. 

amis miuxedavad, axali tipis Wdis gansazRvra ukve 

sakmarisia imisTvis, rom axali petris qselis tipi iqnes 

gansazRvruli.  
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poziciebze, gadasasvlelebze an/da rkalebze droiTi 

dayovnebis gansazRvras droiTi petris qselis tipi Semoaqvs, 

dayovnebis droTa albaTur ganawilebas – stoqasturi petris 

qselis tipi da ase Semdeg.  

am mokle Sesavlis Semdeg petris gafarToebuli qselebis 

Teoriidan, CavataroT konkretuli UML-procesebis modelireba 

da vaCvenoT is midgoma, romelic SesaZlebels xdis moRvaweobis 

diagramebi warmovadginoT petris qselis grafebiT. 

moRvaweobis diagrama asaxavs dinamikur process, amitomac 

mis Sesasruleblad garkveuli droa saWiro. Sesabamisi droiTi 

elementi petris qselSi aisaxeba gadasasvlelSi.  

petris qselis gadasasvleli ori saxisaa: myisierad 

Sesrulebadi (drois dayovnebis gareSe) da dayovnebiT (droiTi) 

[13].  

UML-is aqtiurobis diagramaze gamoiyeneba elementebi: 

sawyisi da saboloo kvanZebi, moqmedeba, Sedgenili-moqmedeba 

(ierarqiulad Cadgmuli procesi), ganStoeba da SeerTeba. es 

elementebi petris qselebSi modelirdeba grafis (Pi) poziciebiT. 

dayofisa (fork, split) da gaerTianebis (join, sync) elementebi ki 

modelirdeba petris  qselis gadasasvlelebiT (Tj). 2.11 naxazze 

ilustrirebulia 2.10 naxazis aqtiurobis diagramis 

transformaciis magaliTi Sesabamis petris qselSi.  

rogorc naxazidan Cans, petris qselis sqemaze gaCnda 

damatebiTi elementebi: damxmare-pozicia (Help Position - HP) da 

damxmare-gadasasvleli (Help Transition - HT). isini aucilebelia 

sqemis Sesakvrelad, rodesac mosazRvrea ori pozicia an ori 

gadasasvleli. 
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nax.2.11. petris qselis grafis fragmenti 

 

dasasrul SeiZleba davaskvnaT, rom amgvari meTodiT 

SesaZlebelia dinamikuri procesebis modelirebis ganxorcieleba 

petris qselebis instrumentis gamoyenebiT da Semdgom miRebuli 

qselebis raodenobrivi da Tvisobrivi maxasiaTeblebis analizis 

Catareba. 
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2.4. obieqtებis sasicocxlo ciklis modelireba da  
analizi petris qselebiT 

 
wina paragrafSi Cven ganvixileT biznes-procesebis 

modelirebis amocana, rogorc aqtiurobis diagramebis 

gamoyenebiT, aseve maTi modelirebisa da analizis saSualebebi 

grafo-analizuri sistemebisa da instrumentebis gamoyenebiT, 

kerZod petris qselebiT.  

sakvlevi obieqtis dinamikur procesebs asaxavs 

mdgomareobaTa diagramac (State Diagram), romelTa detaluri 

analizi sasargebloa, raTa movaxerxoT misi klasebis (monacemTa 

cxrilebisa da meTodebis, anu Sesasrulebeli funqciebis) 

zustad gansazRvra. am miznisaTvis gamoiyeneba  petris qselebis 

instrumenti. aq SevexebiT obieqtis sasicocxlo ciklis cnebas, 

romelic gamoisaxeba mdgomareobaTa diagramebiT, petris qselis 

grafebiT asaxvas da mis kvlevas.  

aRniSnuli sakiTxebis asaxsnelad da ukeT aRsaqmelad wina 

TavSi ukve ganvixileT gafarToebuli petris qselebis erT-erTi 

koncefcia da misi instrumenti, romlis gamoyenebiTac avageT 

samuSao procesebis amsaxveli qseli. 

veyrdobiT ra wina TavSi gamoTqmul debulebebs, 

mdgomareobaTa diagramaze konkretul mdgomareobas SevusabamebT 

petris qselebSi Pi-pozicias, xolo gadasasvlels ki - Tj-

gadasasvlels. kavSirebisaTvis ori rkali gamoiyeneba 

(gadasasvlelSi Semavali da misgan gamomavali). markeri Tavsdeba 

sawyis poziciaSi.  

2.12 naxazze naCvenebia martivi mdgomareobaTa diagramis 

SemTxveva ori mdgomareobiT (a) da Sesabamisi petris qseli (b). 

 

Sedgenil (rTul) mdgomareobaTa diagramebis SemTxvevaSi 

gamoiyeneba mdgomareobebis dayofa zemdgomareobaTa (super-) da 

qvemdgomareobaTa (sub-) diagramebad. aq SesaZlebelia ierarqiuli, 

Cadgmuli da sxva saxis organizaciasTan gvqondes saqme.  
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nax.2.12.. martivi mdgomareobaTa diagramis (a) petris qselSi 

transformacia (b). 
 

 

maTi transformacia petris qselebSi (martivTan 

SedarebiT) gansxvavebulia. ganvixiloT magaliTebi Sesabamisi 

grafikuli ilustraciebiT (nax.2.13 da 2.14).  

naxazze gamosaxulia rva mdgomareoba. aqedan pirveli 

(State-1) martivia, meore (State-2) Sedgeba ori ierarqiulad 

Cadgmuli (State-3) da (State-4) qvemdgomareobisgan, romlebic kidev 

TavisTavad Sedgeba 5, 6, 7 da 8 - gan. 

rogorc transformirebis principebidan gamomdinareobs, 

UML-mdgomareobebi (State-D) transformirdeba petris qselebSi 

poziciebiT (P), kavSirebi, Cveulebrivi isrebi - petris qselis 

gadasasvlelebiT (T). 
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nax..2.13. rTuli, ierarqiuli mdgomareobaTa SemTxveva (UML) 
 

wrisTaviani isrebi asaxavs `Sesasvlels~ markeris 

gadasacemad da isini petris qselis Semavali da gamomavali 

rkalebiT aisaxeba qselze. 2.14 naxazze mocemulia Sesabamisi 

petris qselis grafi. 

  

nax.2.14. mdgomareobaTa diagramis Sesabamisi  
petris qselis grafi (PN) 
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2.5. ganawilebuli sistemebis resursebis administrirebis 
amocanebi: Cixuri situaciebis marTva 

 
ganixileba operaciul sistemebis platformaze monacemTa 

bazebis failebis koleqtiuri gamoyenebis dros Cixuri 

procesebis arsebobisa da maTi gamoricxvis SesaZleblobani. 

SemuSavebulia aseTi procesebis marTvis modeli petris qselis 

instrumentis safuZvelze. Catarebulia am modelis imitaciuri 

gamokvleva da agebulia Sesabamisi droiTi maxasiaTeblebi [15]. 

Tanamedrove multiprocesorul sistemebSi, maT Soris 

lokalur kompiuterul qselebSi, romlebic gamoTvliTi 

resursebis saerTo gamoyenebis koncefcias eyrdnoba, 

gansakuTrebuli mniSvneloba eniWeba procesebis efeqturad 

organizaciis sakiTxs Cixuri situaciebis aRmosafxvrelad [16,17].  

procesi Cixuria (deadlock), Tu igi elodeba iseTi 

xdomilebis Sesrulebas, romelic arasodes moxdeba. ori an 

ramdenime procesi SeiZleba moxvdes CixSi, Tu TiToeuli maTgani 

ablokirebs resursebs (magaliTad, monacemTa bazis cxrilebs, an 

mis fragmentebs), romlebic esaWiroeba sxva procesebs da TviTon 

ki moiTxovs iseT resursebs, romlebic blokirebulia sxva 

procesebis mier. operaciul sistemas Cven ganvixilavT rogorc 

gamoTvliTi resursebis administrators, xolo resursebad 

gvevlineba centraluri procesori, operatiuli mexsiereba, 

diskoebi, failuri sistemebi, programebi da monacemTa bazebi, 

printerebi, qseluri arxebi da a.S.  

2.15 naxazze naCvenebia elementaruli Cixuri operaciis 

magaliTi, Cawerili petris qselis grafiT. aq Proz1, Proz2 

procesebia, xolo Res1, Res2 - resursebi. pozicia-gadasasvlelTa 

SemaerTebeli rkalebi Semdegi daniSnul;ebiTaa: I1 : Res1-resursi 

gamoeyo Proz1-process;  O1:    Proc1-procesi moiTxovs Res2-resurss;  

I2 : Res2-resursi gamoeyo Proz2-process; O2:    Proc2-procesi moiTxovs 

Res1-resurss.  
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.  
nax.2.15. Cixuri situaciis magaliTi 

 

rogorc naxazidan Cans, Proz1 process blokirebuli aqvs 

Res1 resursi da muSaobis gasagrZeleblad sWirdeba Res2 resursi. 

Proz2 process ki piriqiT, blokirebuli aqvs Res2 resursi da 

muSaobis gasagrZeleblad sWirdeba Res1 resursi. amgvarad, orive 

procesi imyofeba mudmivad molodinis reJimSi. 

Cixuri procesebis arsebobisaTvis oTxi aucilebeli piroba 

iqna gansazRvruli [16]. urTierTgamoricxvis (procesebs aqvs 

resursebis monopoluri gamoyenebis ufleba), damatebiTi 

resursebis molodinis (procesebs aqvs ukve gamoyofili 

resursebi, magram elodeba damatebiTs), aragadanawilebadobis 

(procesebs ar SeiZleba CamoerTvas resursebi  maT saboloo 

Sesrulebamde) da wriuli molodinis (arsebobs procesebis 

wriuli jaWvi, romelSic yoveli procesi ablokirebs erT an 

ramdenime resurss, romelic esaWiroeba jaWvSi momdevno 

process). 

Cixuri procesebis marTvis problema operaciul sistemebSi 

ganixileba Semdegi amocanebis gadawyvetiT: 

- Cixebis Tavidan acileba. Tu Cixebis arsebobis aRwerili 

pirobebidan moxerxdeba erTi an ramdenime pirobis moxsna, maSin 

SesaZlebelia Cixebis aRmocenebis Tavidan acileba; 

- Cixebis gerdis avla. aq principulad dasaSvebia Cixuri 

situaciis arseboba, magram misi moaxlovebisas miiReba Sesabamisi 

gamafrTxilebeli zomebi. am dros SesaZlebelia resursebis 

ufro racionaluri gamoyeneba, vidre wina SemTxvevaSi; 
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- Cixebis aRmoCena. am dros Cixuri situaciebi lokalizdeba 

da operators miewodeba saTanado informacia maT Sesaxeb; 

- Cixuri situaciis aRdgena. esaa Cixuri situaciidan 

gamosvla mimdinare muSaobis Sedegebis garkveuli danakargebiT.   

 

axla ganvixiloT konkretuli SemTxvevva ori procesisTvis 

(Proz1, Proz2), romlebic ori saerTo resursis (Res1, Res2) 

gamoyenebiT asruleben garkveul proceduraTa mimdevrobas. 2.16 

naxazze warmodgenilia Sesabamisi petris qselis grafi sawyis da 

Sualedur (Cixur) mdgomareobaSi. 

 

orive resursi blokirebulia Sualedur proceduraSi da 

elodeba meore resurss. am SemTxvevaSi petris qseli uZluria 

procesis gasagrZeleblad. saWiroa damatebiTi rkalebis 

Semotana, romlebic uzrunvelyofs blokirebuli resursebis 

gaTavisuflebas.  

2.17 naxazze damatebulia aRniSnuli rkalebi. aqve naCvenebia 

konfliqtur gadasasvleTa jgufi.  

 

2.18 naxazze naCvenebia petris qselis grafis imitaciis 

procesis Sedegebi, maTi calkeuli poziciebis droiTi 

diagramebiT. sqemaze Proz1-is gadasasvlelebis (proceduraTa 

Sesrulebis) dayovnebis dro aris, pirobiTad, 1 wm, xolo Proz2-is 

10 wm.    

73 



 a) 

 

b)  

 

nax.2.16. sawyisi mdgomareoba (a), Cixuri situacia blokirebuli 
resursebiT (b) 
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nax.2.17. konfliqturi jgufis gadasasvlelbi 

 

 
 

nax.2.18. procesebis Sesrulebis droiTi maxasiaTeblebi 
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monacemTa ganawilebuli bazebis administrirebisaTvis 

nebismieri operaciuli sistemis platformaze, Cixuri procesebis 

marTva, anu aRmoCena da misi drouli gamoricxva  SesaZlebelia 

Sesabamisi procesebis modelirebT petris qselis grafo-

analizuri instrumentis safuZvelze, rac zemoT iyo 

ilustrirebuli. agebuli modelis imitaciuri procesis 

gamokvleva iZleva Sesabamis droiTi maxasiaTeblebs garkveuli 

daskvnebis gasakeTeblad. 

 
2.6. monacemTa ganawilebuli bazebis daproeqteba  

kategorialuri midgomiT da obieqt-roluri modelis 
instrumentiT  

 
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 [23].  

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 [24,25].  

sauniversiteto ganaTlebis sistema kompleqsuri da metad 

mniSvnelovani obieqtia marTvis procesebis Semdgomi srulyofis 

TvalsazrisiT axali sainformacio teqnologiebis bazaze [25,26]. 

agreTve, Cveni qveynis mravali dargi, kerZod energetika, 

mrewveloba, soflis meurneoba, janmrTelobis dacva da a.S. 
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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) 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 
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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 

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 
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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.  

ORM aris modelireba faqtebis safuZvelze, sadac 

saproblemo are ganixileba, rogorc obieqtebis erToblioba, 

romlebic TamaSobs gansazRvrul rolebs [25]. 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. ORMM-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;  
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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 

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. 
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vinaidan monacemTa bazebis daproeqtebisas gvixdeba konkretul 

saproblemo sferoebTan urTierToba (informaciis Sinaarsis 

TvalsazrisiT), aq Cven ganvixilavT sxvadasxva magaliTebs, 

gansxvavebuli sferoebidan.  

 

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.2.19-a); 

 • tolobis SezRudva _ Equality constraint (nax.2.19-b); 

 •  wyvilis gamoricxvis SezRudva _ pair-exclusion constraint (nax.2.19-g)  

  

    

  a)                     b)                     Gg)    

 nax.2.19. qvesimravlis, tolobis da wyvilis gamoricxvis  
SezRudvebi 

  
 qvesimravlis SezRudva – pirveli rolis nakrebi aris 

meore rolis nakrebis qvesimravle. magaliTad,  

- f1 : proeqti (nr) daiwyo gansazRvrul dRes (mdy) 

- f2 :  proeqti (nr) damTavrda gansazRvrul dRes (mdy) 

 

proeqts ver eqneba damTavrebis TariRi manam, sanam ar eqneba 

dawyebis TariRi (nax.2.20). 

  

nax.2.20. qvesimravlis SezRudva      
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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.2.21). 

 

nax.2.21. tolobis SezRudva 

 

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.2.22). 

 

nax.2.22. wyvilis gamoricxvis SezRudva (mag.1)    

 

aRvweroT faqtebi: 

- f1 : menejeri xelmZRvanelobs proeqts (nax.2.23). 

- f2 menejeri aseve akontrolebs trenings am proeqtisaTvis. 
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- f3 TiToeuli menejeri romelic akontrolebs trenings 

aseve xelmZRvanelobs proeqts.  

 

nax.2.23. wyvilis gamoricxvis SezRudva (mag.2) 

 

a) - f1: varskvlavs aqvs saxeli (nax.2.24). 

- f2: varskvlavs aqvs x-dekartuli koordinati. 

- f3 : varskvlavs aqvs y-dekartuli koordinati. 

- f4 : varskvlavs aqvs z-dekartuli koordinati. 

 

 

nax.2.24. wyvilis gamoricxvis SezRudva (mag.3)   

 

g)  - f1: gundi warmoadgens qveyanas (nax.2.25). 

- f2: gundi Sedgeba qali moTamaSeebisagan. 

- f3: gundi Sedgeba kaci moTamaSeebisagan. 

- f4: ar arebobs iseTi gundi, sadac iqnebian rogorc qali, 

ise kaci moTamaSeebi. 
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nax.2.25 wyvilis gamoricxvis SezRudva (mag.4) 

 

 

 

simravleTa Sedarebis SezRudva: iZulebis dizunqcia. 

 

iZulebis dizunqciis SezRudvaa _ inclusive-or constraint (nax.2.26) 

  
nax.2.26. iZulebis dizunqciis SezRudva (mag.1) 

 

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.2.27).  

 

nax.2.27. iZulebis dizunqciis SezRudva (mag.2) 

 

aRvweroT Semdegi faqtebi: 

a) - f1 : students aqvs gvari (nax.2.28). 

- f2 : studenti ‘abaSiZe r. #1’ aris mxolod da mxolod ‘608836’ 

jgufSi. 
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- 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.2.28. iZulebis dizunqciis SezRudva (mag.3) 

 

 

b) - f1: aTlets aqvs saxeli (nax.2.29). 

- 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.  
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nax.2.29. iZulebis dizunqciis SezRudva (mag.4) 

 

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.  

 

2.7. ganawilebuli sistemis konceptualuri modelis 
daproeqtebis da monacemTa bazis agebis procedurebis 

avtomatizacia  
 

mocemul paragrafSi ganixileba ganawilebuli marTvis 

organizaciuli sistemis arsTa-damokidebulebis modelis (ERM) 

daproeqtebis avtomatizebuli procesi wina paragrafSi 

Camoyalibebuli obieqt-roluri modelis (ORM) safuZvelze [27]. 

amgvarad, saWiroa davaproeqtoT relaciuri bazisTvis 

Sesabamisi saproblemo sferos konceptualuri ER–modeli, 

magaliTisaTvis gamoviyenoT `universiteti~ (ganaTlebis 

sagnobrivi sfero). amocanis gadasawyvetad viyenebT modelirebis 
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obieqt-orientirebul meTods, daprogramebis Tamnamedrove .NET-

platformas, MS Visio instrumentiT, da MMsSQL Server pakets 

[23,27,32,35-39]. 

 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. sauniversiteto ganaTlebis 

sistema kompleqsuri da metad mniSvnelovani obieqtia marTvis 

procesebis Semdgomi srulyofis TvalsazrisiT axali 

sainformacio teqnologiebis bazaze [23,32]. 

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.  

aseT standarts (unificirebuli modelirebis enas, wesebs) 

warmoadgens UML-teqnologia, xolo mis erT-erT gavrcelebul 

instruments Ms Visio [1,40]. 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 [39]. 

sauniversiteto marTvis sistemis, kerZod misi monacemTa 

ganawilebuli bazis dasaproeqteblad, rogorc es UML-

teqnologiiT moiTxoveba, saWiroa  saproblemo sferos Seswavla 
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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 miznob-

rivi sistemis programuli kodebis realizaciis avtomatizebuli 

procesi.  

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.2.30-a,b).  

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 
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da axali fanjris sufTa furcelze gadmovitanT wina etapze 

agebul ORM-diagramis Sesabamis ER-dagramas. amisaTvis aq 

meniudan mivuTiTebT:  

 

Database | Project | Add Existing Document 

 

 

 

nax.2.30-a. obieqtebisa da maT Soris kavSirebis (wesebis)  

agebis interfeisi  
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nax.2.30-b. obieqt-roluri modelis magaliTi  

 

2.31 naxazze naCvenebia fragmenti aseTi gziT miRebuli 

SedegisaTvis. 

 

nax.2.31. arsTa-damokidebulebis modelis fragmenti 
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naxazze Cans sami cxrili : leqtori, kaTedra da sagani, 

agreTve maT Soris kavSirebi. Tu yvela cxrils gamoviyenebT 2.30-

b naxazidan, maSin miviRebT realur, mravalcxrilur kavSirebs.  

monacemTa bazis agebis avtomatizaciis Semdegi procedura 

mdgomareobs Sualeduri teqsturi tipis DDL–failis 

momzadebaSi, romelic momavalSi SQL Server monacemTa bazebis 

marTvis sistemam unda gamoiyenos [39].  

qvemoT mocemulia avtomaturad generirebadi DDL-failis 

teqstis fragmenti Cveni magaliTisTvis : 

/* 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, 
 "Has name" bit not null)   
go 
alter table "Department" 
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 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 

vindous- da veb-danarTebi. 

axla, bolo etapze ganvixiloT klasebis diagramasa da 

monacemTa bazis struqturas Soris mimarTebis sakiTxi [1,14,54]. 

klasi, obieqt-orientirebuli midgomis cnebaa da igi 

monacemTa (atributebis) da funqciaTa (meTodebis) inkapsulaciaa. 

agregatuli kavSirebis safuZvelze metaklass aqvs Semdegi 

TvisebebiT: saxeli (klasis identifikatori), atributebi (klasis 

mdgomareoba) da meTodebi (klasis yofaqceva). metaklasis 

egzemplarebi konkretuli klasebia, romelTac aRniSnul 

TvisebaTa gansazRvruli mniSvnelobebi aqvs da agregatulad 

Sedgeba erTtipuri obieqtebis erTobliobisgan. 
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klasis romelime meTodis gaaqtiureba am klasis monacemTa 

gansazRvruli damuSavebis mizniT, xorcieldeba klasis garedan 

mosuli Setyobinebis (Message) safuZvelze. esaa informacia 

marTvis avtomatizebuli sistemis gare momxmarebelTa 

moTxovnebis Sesaxeb. amgvarad, momxmarebelTa moTxovnis 

struqturis dinamikurad formirebis safuZvelze, operatiulad, 

avtomaturad ganisazRvreba meTodi (an meTodebi) da misTvis 

saWiro klasis monacemebi.  

dasmuli amocanis, anu moTxonis safuZvelze klasebis 

gansazRvrisaTvis jer unda ganisazRvros bazis monacemTa 

struqturebi. amisaTvis sruldeba Semdegi etapebi: 

- klasTa sawyisi simravlis analizis safuZvelze (an 

pirobiTad-universaluri, erTiani klasis safuZvelze) 

ganisazRvreba atributTa ( njA j ,1, = ), damokidebulebaTa 

( miRi ,1, = ), meTodebisa ( pkM k ,1, = ) da moTxovnebis ( qtQl ,1, = ) 

simravleebi; 

logikuri, semantikuri da mizez-Sedegobrivi 

damokidebulebebis safuZvelze zemoaRniSnul (A, R, M, Q), 

simravleTa elementebs Soris vagebT sam matricas RA, MA, QA 

atributebis erTi da imave simravleze (nax.2.32).  

 
 nax.2.32. matricebi 

U={aj}     j=1,n   atributebi 
R={ri}      i=1,m  relaciebi 
M={Ok}   k=1,p   meTodebi  
Q={St} t=1,q  moTxovnebi  

 

 

 

- pirveli RA-matricis formirebis mizniT, romelic ri 

damokidebulebaTa simravlea domenebis dekartuli namravlis 

qvesimravleze (R⊆ a1∈A1 X a2∈A2 X….. am∈Am), saWiroa gamoviyenoT  

n-arul mimarTebaTa gansazRvris logikur-algebruli meTodi.  
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korteJis elementia:  

Cij ={(1, if aj∈ri ) OR (0, if aj∉ri) OR (2, if aj∉ri  AND aj is Key)} 

 

1-eli matricis damuSavebis Semdeg icvleba relaciur 

damokidebulebaTa Tavdapirveli struqtura anu sawyis klasTa 

diagramaSi icvleba monacemTa struqturebi (cxrilebis 

normalizaciis meTodis gamoyenebis safuZvelze: Cndeba axali 

klasebi, icvleba atributTa raodenoba).  

imisaTvis, rom miRebuli axali struqtura vaqcioT klasTa 

diagramad, saWiroa TiToeul maTganSi ganvsazRvroT meTodebis 

erToblioba. aq viyenebT meore, MA-matricas, romlis safuZvelze 

klasis atributebis simravles Seesabameba esa Tu is meTodi 

meTodebis biblioTekidan. SesaZlebelia meTodebis dublireba, 

romelic realizebul iqneba meTodebis indeqsebis saSualebiT. 

informaciuli MA-matricis formirebis mizniT, romelic 

warmoadgens damokidebulebaTa meTodebis simravles, romelic 

ganisazRvreba domenebis dekartuli namravlebis qvesimravleze 

(M⊆ o1∈O1 X o2∈O2 X….. om∈Om ), saWiroa gavaanalizoT CLU 

universaluri klasis Tavdapirveli Sedgeniloba, romelic 

Seicavs yvela meTodis simravles, da romelic moicavs mocemuli 

klasis atributebs.  am algoriTmis Sedegad Seivseba MA-

matrica, elementis korteJiT 

Okj ={(1,if  aj∈ok OR (0,if aj∉ok)} 

mesame,  informaciuli QA-matricis formirebis mizniT, 

romelic warmoadgens damokidebulebaTa Setyobinebebis 

simravles, romelic gansazRvrulia SetyobinebaTa domenebis 

dekartuli namravlis qvesimravleze (Q⊆ s1∈S1 X s2∈S2 X….. sm∈Sm), 

saWiroa gavaanalizoT yvela SesaZlo Setyobineba.  

QA matricis elementis korteJia:  

Stj =(1,if  aj∈st OR (0,if aj∉st). 

am cxrilis safuZvelze ganisazRvreba moTxovnebisa da 

meTodebis urTierTSeTanxmebis Sesabamisoba. 
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2.8. transformaciisa da konvertaciis algoriTmebis  
damuSaveba 

 
monacemTa sacavi moicavs transformaciisa da 

konvertaciis programebs, sabazo metamonacemTa sistemas, 

arqivirebuli Senaxvis sistemas da integrirebul monacemTa 

sacavs [20]. ganvixiloT mokled maTi funqciebi da is 

instrumentebi, romlebic damuSavda Cvens mier [23]. 

monacemTa bazebis sitema - monacemTa sacavs emsaxureba 

ise, rogorc sxva monacemTa bazebis sistemebi, romelTa 

saSualebiTac  xdeba, monacemTa damoukidebel programaTa 

integracia, Senaxva da marTva. monacemTa bankebis marTvis sistema 

momxmarebelTaTvis uzrunvelyofs adamiansa da kompiuters Soris 

informaciis gacvlas igi Seicavs  monacemTa did raodenobas, 

romelTa Sorisac damyarebulia kanonzomieri kavSirebi.  

monacemTa bankebis marTvis sistema Seadgens monacemTa sacavis 

centralur sistemas. 

transformaciis programa - axorcielebs interfeisis 

funqcias monacemTa sacavsa da monacemTa wyaroebs Soris. 

monacemebi (informacia) gansxvavebul monacemTa bazebidan 

(ierarqiul, relaciur an obieqt-orientirebul) an Tanamimdevrul 

gansxvavebuli formatis failebidan (ASCII, ANSI, EBCDIC da a.S.) 

eqstradirdeba. transformaciis wesis Tanaxmad isini erTiandeba 

(Bridging), rogorc integrirebuli, subieqt-orientirebuli, mudmivi 

da droSi cvalebadi struqturebi. transformaciis programam 

unda uzrunvelyos transportirebisaTvis funqciaTa warmodgena 

da agreTve monacemTa momzadeba sacavSi gadasagzavnad. monacemTa 

sacavSi Siga monacemebis (informaciis) udidesi nawili SesaZloa 

miRebuli iqnas ganawilebuli operatiuli sistemidan.  monacemTa 

sacavSi  istoriuli da mimdinare monacemebis Sevseba, xdeba 

bazebidan, sadac periodulad mimdinareobs monacemTa 

aqtualizacia. Tu operatiul monacemTa Canawerebis 

registraciaSi monacemis Setanis TariRi ufro axalia, vidre 

bolo transformaciis Setanis dro, maSin moxdeba am 
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ukanasknelis likvidacia. e.i. aucileblad gaTvaliswinebuli unda 

iqnes calkeul transformaciis procesebs Soris vadebi.  

monacemTa gare mimwodeblebia SetyobinebaTa samsaxurebi, 

birJebi, politikuri sainformacio samsaxurebi, samecniero 

kvleviTi institutebi da bazari. informaciis mowodebisaTvis 

gamoiyeneba iseTi saSualebebi, rogoricaa magaliTad: Internet, CD-

ROM, Flash-Memory, FD  da a. S. bevri am monacemTagan 

transformaciis programis saSualebiT, sanam gadava monacemTa 

sacavSi unda warmodges garkveuli Internet-standartuli-formatis 

saxiT.  

metamonacemTa sabazo sistema. metamonacemebi SeiZleba 

ganvmartoT aseTi saxiT: es aris monacemebi monacemebis Sesaxeb. 

metamonacemTa sabazo sistema aris monacemTa sacavis Semadgeneli 

nawili. monacemTa sacavSi igi erT-erT mTavar rols asrulebs, 

metamonacemebis daniSnulebaa monacemTa sacavSi arsebuli 

monacemebis aRwera da maTze damatebiTi cnobebis mogroveba. 

metamonacemTa instrumentis gamoyeneba momxmarebels saSualebas 

aZlevs awarmoos monacemTa masivebSi manevrireba  da exmareba mas 

monacemTa sacavSi orientirebisaTvis.  

metamonacemTa sabazo sistema momxmarebels exmareba  

moTxovnebis  Sesabamisad monacemTa SerCevaSi. es xorcieldeba 

monacemTa sacavSi metamonacemTa gamWvirvale asaxvis Sedegad.  

arqivirebuli Senaxvis sistema - uzrunvelyofs monacemTa 

dacvas da maT arqivirebul Senaxvas monacemTa sacavSi. monacemTa 

arqivirebuli Senaxva, rogorc calke sistema, monacemTa sacavSi 

amcirebs mexsierebis ujredebs da zrdis muSaobis efeqturobis 

xarisxs. arqivirebis efeqturi sistema mniSvnelovania, radgan 

mokle vadaSi SesaZlebelia monacemTa gadmotvirTva 

momxmarebelTa moTxovnebis Sesabamisad.  

xSirad sistemaSi Tavs iyris usargeblo informaciaTa 

nakadi da ikavebs did adgils, rac aferxebs sistemis muSaobis 

efeqturobas, arqivirebuli sistemis daxmarebiT xdeba aseTi 

informaciis ganadgureba. SesaZloa aseve defeqturi tranzaqciis 
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Sedegad moxdes monacemTa `dazianeba~. am SemTxvevaSi  amoqmeddeba 

monacemTa dacvis sistema, rac uzrunvelyofs defeqtebis 

aRmofxvras da arasasurveli informaciis ganadgurebas. 

arqivirebuli Senaxvisas yuradReba unda gavamaxviloT 

informaciis Senaxvis  kanonebze, romelic iTvaliswinebs  arqivSi 

informaciis Senaxvis vadebs, radgan Senaxuli informacia 

garkveuli periodis Semdeg kargavs aqtualobas.  

monacemTa sacavis analizuri damuSaveba OLAP _ 

teqnologiis gamoyenebiT. monacemTa mravalganzomilebiani, 

kompleqsuri analizis teqnologia OLAP-is saxiT Cven wina 

TavSic ganvixileT. monacemTa sacavSi igi warmoadgens sakvanZo 

komponents.   

OLAP – instrumenti pirvelad monacemebs warmoadgens 

informaciis saxiT, romlis daxmarebiTac SesaZlebeli xdeba 

sawarmoos moculobis  Sesaxeb viqonioT realuri warmodgena. 

amave dros igi unikaluri instrumentia, romlic saSualebas  

gvaZlevs sxvadasxva analizuri WriliT CavataroT informaciis 

mravalganzomilebiani analizi. 

 

didi korporaciuli sistemebis monacemTa sacavebisaTvis 

informaciis konvertacia sakmaod rTuli procesia da xasiaTdeba 

maRali SromatevadobiT. naSromSi warmodgenilia monacemTa 

sacavis konvertaciis procesis struqtura da gamokvleulia misi 

kavSiri organizaciul sistemebSi gadawyvetilebis miRebis 

procesis droiT maxasiaTeblebTan. monacemTa xarisxian 

konvertaciaze damokidebulia korporaiuciul sistemebSi 

optimaluri gadawyvetilebis miReba.  

konvertaciis procesis dawyebis win sakonvertacio jgufi 

qmnis proeqts da warmoadgens monacemTa fizikur models, rac 

Semdgom aisaxeba miznobriv sqemaze. monacemTa konvertaciis 

jgufi uzrunvelyofs biznesisa da teqnikis  sferos 

warmomadgenlebTan SeTanxmebas  da sacavis sproeqto 

struqturis gansazRvras, sadac unda moxdes sawyisi monacemebis 
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analizi da bolos gansazRvravs monacemTa konvertaciis 

logikas. amas garda es jgufi iyenebs monacemTa migraciis, 

transformaciis da gawmendis insrtumentebs. monacemTa 

konvertaciis warmatebis mTavari da kritikuli faqtori 

mdgomareobs imaSi, rom konvertaciis jgufis yvela wevrisaTvis 

gasagebi unda iyos sistemis mimarT dayenebuli moTxovna. 

konvertaciis procesis dros Tavs iyris ramdenime 

alternatiuli varianti, rodesac moTxovna sworad aris 

gagebuli, minimaluri drois ganmavlobaSi SesaZlebeli xdeba 

konvertaciis swori formis SerCeva. 

konvertaciis winaswar Sedgenili gegma, sacavSi 

gansazRvravs sawyis monacemTa migraciis optimalur gzas, 

winaswri gegma aseve flobs resursebs, romlis daxmarebiTac 

SesaZlebeli xdeba sawyis monacemTa moculobis gansazRvra, 

erTmaneTisgan gansxvavebul platformaTa da monacemTa mopovebis 

meTodebis raodenobisa da tipis gansazRvra, monacemTa sacavis 

struqturis da aucilebel monacemTa agregaciis moculobis 

gansazRvra. 

gegma yoveli sawyisi sistemisaTvis asabuTebs platformas, 

romelic uzrunvelyofs monacemTa mopovebis meTodsa da  

programirebis enas. Tu Cveni jgufi, ramdenime sawyisi sistemidan 

SearCevs saWiro informacias, maSin monacemTa konvertaciis gegma 

aRwers monacemTa SerCevis Sesabamis strategias, romelic 

SemdgomSi sistemas amzadebs monacemTa transformaciisa da 

integraciisaTvis. (nax.2.33) 
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nax.2.33. monacemTa konvertaciis procesi 

 

monacemTa gadanacvlebis saerTo Sualeduri strategiis 

SerCevisas gaTvaliswinebuli unda iyos  kompiuteris resursebi, 

sakonvertacio jgufis profesionalizmi da sawyis monacemTa 

moculoba.  

monacemTa konvertaciis gegmaSi gaTvaliswinebuli unda 

iyos monacemTa sacavis struqtura da monacemTa bazis mTliani 

sqema. Cveulebrivad procesi aseTia: monacemebi Tavis sawyisi 

sistemis sqemidan gadainacvleben Sualedur sqemaSi. Sualeduri 

sqema aris sqema, romelic CatvirTavs monacemebs sawyisi 

sistemebidan.  Sualeduri sqema sizustiT ar Seesabameba sawyis 

an mTlian sqemebs. igi rogorc wesi aris Sualeduri da Seicavs 

damatebiT vels, romelic Sedgeba cifrisgan an procentisgan da 

gamoiyeneba gamosaangariSeblad. an es veli SesaZloa iyos 

gasaReburi veli romlis daxmarebiTac SesaZlebelia cxrilebis 

daTvaliereba, saWiro teqnikuri pirobebis gaumjobeseba, 

monacemTa gasufTaveba da transformacia. sabolood monacemTa 

konvertaciis gegma unda iTvaliswinebdes monacemTa nakadis 

xasiaTs konvertaciis mTel gzaze, sadc yuradReba unda mieqces 

Semdeg sakiTxebs: 
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• sawyisi sistemidan rogor xdeba monacemTa migracia 

Sualedur sistemaSi; 

• jgufi rogor axorcielebs teqnikur pirobebs: monacemTa 

gasufTaveba, transformacia da integracia Sualedur sistemaSi; 

• jgufi rogor uzrunvelyofs monacemTa sacavisaTvis 

pirvelad da Siga gasaRebs; 

• monacemebi rogor migrirdeba Sualeduri sistemidan sacavis 

serverze; 

• rogor inaxeba konvertirebuli monacemebi da rogor xdeba 

maTi eqsporti repozitorebSi; 

• jgufi rogor CatvirTavs da aindeqsirebs monacemebs sacavis 

serverze monacemebs; 

• jgufi rogor uzrunvelyofs damatebiT monacemTa wyaris, 

romlis yofnac SesaZloa aucilebeli gaxdes konvertaciis procesis 

bolo stadiaze; 

• jgufi rogor uzrunvelyofs konvertaciis procesi monacemTa 

xarisxs. 

gegmis Sedgenis Semdgom unda ganisazRvros monacemTa 

atributebi, Tu rogori saxis monacemebi manipulireba da 

rogori saxis logika gamoiyeneba monacemTa migraciisaTvis. 

monacemTa migraciis instrumentis gamoyenebiT 

SesaZlebelia davasabuToT konvertaciis specifika da 

warmovadginoT angariSi momxmareblis moTxovnis Sesabamisad. 

monacemTa migraciis instrumentis gamoyeneba, metamonacemTa 

konvertaciis Senaxvis process centralur doneze xdis 

avtomatizebuls, saidanac repozitorSi drois nebismieri 

SualedSi metamonacemebi eqsportirdeba. im SemTxvevaSi Tu 

konvertaciis poceduris generirebas  vaxdenT xeliT, aseTive 

wesiT vaxdenT metamonacemTa konvertirebis generaciasac. 

imisdamiuxedavad konvertaciis specifika programul kodSi 

Catarebulia xeliT Tu avtomaturad is unda emsaxurebodes 

monmxmarebilisTvis monacemTa miwodebis siRrmiseuli gagebasa 

da logikas. programuli kodi Sedgeba eqvsi proceduris 

tipisgan, romelic asrulebs Semdeg funqciebs: 
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• sawyisi sistemidan monacemTa gadatana Sualedur sqemaSi; 

• monacemTa CatvirTisaTvis Sualeduri sqemis konvertacia; 

• CasatvirTi monacemebis  agregacia; 

• CasatvirTi monacemebis migracia Sualeduri donidan 

monacemTa sacavis serverze; 

• didi moculobis monacemTa bazebidan sacavSi monacemTa 

CatvirTva; 

• monacemTa sisworis Semowmeba. 

zogierTi programuli kodi romelic uzrunvelyofs 

sawyisi sistemidan monacemTa gadatanas Sualedur sqemaSi 

gamoirCeva unikalurobiT Tavisi meTodiT platformiTa da 

sawyisi sistemis eniT. amas garda es kodi sawyisi monacemebidan 

amzadebs, wmends, axdens monacemTa transformaciasa da 

integrirebas sacavSi. am kodis muSaobas didi mniSvnloba aqvs 

scavisaTvis, igi amcirebs sacavSi migrirebul monacemTa 

moculobas, rac amave dros ekonomiurad iyenebs kompiuteris da 

qselis resursebs. 

sawyisi monacemebi, rogorc ki Tavs moiyris Sualedur 

doneSi, degba konvertaciis proceduri Sesrulebis dro, 

romelsac SeuZlia gaasufTavos monacemebi. monacemTa 

gasufTaveba specialuri programis gamoyenebiT uzrunvelyofs 

monacemTa mTlianobis dacvas, gasworebas da maT sizustes 

farTo gamoyenebisaTvis. aseve SesaZlebelia gamoviyenoT 

programebi, romelsac Seaqvs Sesworebebi da aumjobesebs 

Canaweris formats.  

monacemTa `gasufTavebis~ ZiriTad komponentebia: 

• monacemTa kvleva, monacemTa ganmsazRvreli xarisxi, modelis 

xarisxi da velebis raodenoba; 

• monacemTa sintaqsis Semowmeba, Sinaarsi da yoveli komponentis 

daniSnulebis adgili yoveli velisaTvis; 

• monacemTa koreqcia, am dros konvertaciis jgufi unda 

TanamSromlobdes damkveTebTan da koreqcia moxdes informaciis 

wyaros farglebi; 

101 



• Canawerebis Sedgena, aris SemTxveva, rodesac ori Canaweri 

warmoadgens erTsa da imave obieqts. aseT SemTxvevasi gamoiyeneba 

rTuli programuli instrumenti, romelic axdens monacemTa 

identifikacias.  

konvertaciis gegmSi da koreqciis proceduraSi 

gaTvaliswinebuli unda iyos damkveTis Sexeduleba, romelic 

aucileblad SesabamisobaSi unda modiodes sawyis monacemebTan. 

efeqturi konvertaciis specifikisaTvis, saWiroa rac SeiZleba 

meti informacia gvqondes sawyisi monacemebis struqturasa da 

TiToeuli velis mniSvnelobaze. pirveli nabijis gadadgma 

konvertaciis procesis nebarTvaze iwyeba mas Semdeg, rac sawyis 

monacemebs ganvaTavsebT Sualedur sqemaSi. Sualedur sqemaSi 

xdeba monacemTa gafiltvra, transformacia da integracia. im 

SemTxvevaSi Tu Tavs iCens arasaimedo Canaweri Setyobineba 

egzavneba dmkveTs da erToblivad xdeba SeTanxmeba sawyis 

sistemaSi monacemis Sesworebisa an konvertaciis procesis 

gamoyenebis Sesaxeb. im SemTxvevaSi Tu SevasworebT monacemebs 

konvertaciis procesis daxmarebiT, aucileblad unda mieTiTos 

Sesworeba meta monacemTa konvertaciaSi.  

konvertaciis procesis ganxorcieleba sistemaSi arsebuli 

sabazo informaciuli teqnologiebis bazaze, arcTu rTuli 

process warmoadgens da aqvs farTo gamoyeneba.  

sabazo informaciul teqnologias (sit) warmoadgens 

ganawilebuli sainformacio marTvis sistemis ZiriTadi 

programuli paketebi. esaa operaciuli sistema (mag., 

maikrosoftis Windows 2000/XP da dot-NET platformebi) da maRali 

donis programuli enebi, romelTac aqvs obieqt-orientirebuli 

meTodebi da instrumentuli saSualebani (mag., C#.NET , Visual 

Basic.NET, JavaScript.NET, Visual C++.NET, Borland C++ Builder da sxv.). 

sainformacio teqnologiebi (st-i, SeiZleba ganvixiloT 

farTo speqtriT. konkretuli integrirebuli sainformacio 

marTvis sistemis daproeqtebisas obieqt-orientirebuli analizis 

etapze dazustdeba aucilebeli programuli paketebisa da maT 
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Soris sakomunikacio interfeisebis Sedgeniloba. mag., dot-NET 

sabazo platformis SemTxvevaSi informaciuli teqnologiebi 

SeiZleba iyos C#.NET, Visual Basic.NET, MsOffice, ASP.NET (Web-

aplikaciisTvis), ADO.NET. monacemTa bazebis marTvis sistemebis 

saxiT gamoiyeneba MsSQL Server-2000, Oracle, InterBase da a.S. yovel 

informaciul teqnologias aqvs sabazo teqnologiasTan 

komunikaciiis sainterfeiso ena [20].  

monacemTa sacavebisa da bazebidan informaciis 

amosaRebad farTodaa miRebuli standartuli struqturirebadi 

moTxovnebis enis instrumentis gamoyeneba (SQL). sxvadasxva 

informaciuli teqnologiebis (mag., daprogramebis sxvadasxva 

enebi, sxvadasxva bazebi) gamoyenebisas monacemebis an programuli 

kodebis TavsebadobisaTvis SeiZleba CORBA (Common Object Request 

Broker Architecture) an DCOM (Distributed Component Object Model) 

teqnologiebis gamoyeneba [30].  

dot-NET platformis SemTxvevaSi maikrosoftma 

originalurad gadawyvita da gaamartiva es procesi. man Seqmna 

Sualeduri gardaqmnis ena (IL- Intermediate Language). programebi, 

romelTa sawyisi kodebi dawerilia, magaliTad C#., VB. an .NET-is 

IL-enaze, kompilirdeba manqanur kodSi. .NET-is yvela ena flobs 

CTS (Common Type System) monacemTa SesaTanxmebel saerTo tipebs, 

raTa enebis standartizacia iqnes miRweuli [31,32]. amgvarad, 

obieqturi kodebi IL-enis saSualebiT ise miiReba, rom maTSi araa 

dafiqsirebuli, Tu romel enazea dawerili sawyisi kodi. dot-

NET platforma mdebareobs Windows-operaciul sistemasa da 

saavtomatizacio sistemis aplikacias Soris (ix. nax.2.34). 

 

nax.2.34.  platforma Windows-NET 
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axla ganvixiloT Cvens mier damuSavebuli konvertirebis 

erT-erTi instrumenti, romlis gamoyeneba efeqturia, magaliTad 

saofise sistemebisa da ganawilebuli bazebis monacemTa 

struqturebis Tavsebadobis gansaxorcieleblad.     

rogorc analizma gviCvena, korporaciul organizaciebSi, 

eleqtronuli biznesisa da komerciis obieqtebze (magaliTad, 

didi savaWro centrebi) TiTqmis 60-70% gamoiyeneba MsExcel-

paketze agebuli cxrilebi (SekveTebi, faqturebi da sxva 

angariSebi). monacemTa sacavi relaciuri tipis bazebTan 

samuSaodaa orientirebuli, rogorebicaa, mag., MsAccess, SQL Server, 

Oracle, InterBase da a.S.  

am monacemTa bazebs gaaCniaT rogorc erTmaneTTan, aseve 

Ms Excel-Tan monacemTa cxrilebis gacvlis SesaZleblobani 

(Import/Export, MsQuery - funqciebis an instrumentebis saxiT da 

OBDC draiveriT).  

winamdebare paragrafSi Cvens mier SemuSavebulia 

eqscelis cxrilebis konvertaciis funqciis algoriTmuli sqema 

monacemTa ganawilebuli bazebis marTvis sistemis - InterBase-is 

struqturaSi. am monacemTa bazas farTod iyenebs borlandis 

firma (Borland C++ Builder da Borland Delphi sabazo teqnologiebis 

programuli aplikaciebiT) da OBDC draiveri aq ver gamoiyeneba. 

amitomac is aqtualurad migvaCnia. 

amocana mdgomareobs monacemTa sacavis ganawilebuli 

relaciuri bazis avtomatizebulad Sesavsebad monacemTa 

pirveladi wyaroebis eleqtronuli cxrilebidan. 

2.35 naxazze naCvenebia aRniSnuli amocanis gadawyvetis 

algoriTmis Sesabamisi petris qselis grafi, romelSic asaxulia 

Sesasrulebel proceduraTa mimdevroba. 

2.36 da 2.37 naxazebze ilustrirebulia realizebuli 

C++programis fragmenti da Sesabamisi sainterfeiso fanjara 

monacemTa bazis administratorisaTvis. sistema realizebulia 

Borland C++Builder garemoSi.     
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poziciebi: 

р1 – Seqmnilia F1Book - Excel cxrili; 

р2 – Seqmnilia InterBase cxrili; 

р3 – gamoyofilia Excel cxrilis dasamuSavebeli 

are; 

р4 – gaxsnilia InterBasе bazis aliasi; 

р5 – gaxsnilia InterBasе bazis aliasis cxrili; 

р6 – InterBase –Si Camatebulia cxrilis carieli

    striqoni; 

р7 – InterBase-s cxrili damatebuli veliT 

    striqonSi; 
р8 – pozicia markeriT Semdegi velisaTvis; 

р9 – Sevsebulia cxrilis striqoni; 

р10 – InterBase-is cxrilSi Cawerili striqoni; 

р11 – pozicia markeriT Semdegi striqonisTvis; 
р12 – InterBase-s Sevsebuli cxrili; 

р13 – monacemTa bazis daxuruli faili. 

gadasasvlelebi: 

t1 – Excel cxrilis ubnis gamoyofa; 

t2 – InterBase bazaSi aliasis gaxsna; 

t3 – InterBase bazaSi aliasiT cxrilis gaxsna; 

t4 – InerBase bazis cxrilSi carieli striqonis

    Camateba; 

t5 – Excel-is gamoyofili ubnis kopireba bazis 

    cxrilSi; 

t6 – Excel cxrilis axali velis arCeva; 

t7 – operatiuli mexsierebidan cxrilis 

striqonis gadagzavna diskze; 

t8 – Excel cxrilSi axali striqonis arCeva; 

t9 – monacemTa bazaSi cxrilebis daxurva; 

в1 – aris kidev veli ? в2 - aris kidev 
striqoni ? 

p2

p3 

p1 

 

t2

p4 

p5 

p7 

t3

t4

          

nax.2.35. petris qselis grafi RilakisaTvis ButtonClick: - Import 
 

 

 

 

 

 

 

 

 

p9

p10

.F. 

.T. 

t7 

t9 

p6 

t5

p8

t6

.T. .F. 

p

t8 

11 p12 

в1 

в2 p13
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//--------------- Unit1.cpp  --------- programis teqsis fragmenti  ------ 
int i,j, Ob_Num, Dan_Num, Rec_Num; 
void __fastcall TForm1::FormCreate(TObject *Sender) 
{  Session->GetAliasNames(cbAlias->Items); } 
void __fastcall TForm1::cbAliasChange(TObject *Sender) 
{  Session->GetTableNames(cbAlias->Text,"",true,false,cbTable-
>Items); 
 cbTable->ItemIndex = 0; 
if (cbTable->Text == "") 
  { ShowMessage("Table not selected");  return; } 
 Table1->Active = false; 
 Table1->DatabaseName = cbAlias->Text; 
 Table1->TableName = cbTable->Text; 
 Table1->Active = true; 
  if(Table1->Active) Table1->GetFieldNames(cbField->Items); 
} 
//----------------------- Button of Import ---------------------------- 
void __fastcall TForm1::Button1Click(TObject *Sender) 
{ AnsiString Info;  
  if(Table1->Active) 
  {  int t=Table1->FieldCount; 
     for(i=3; i<Rec_Num+3; i++)     // str_num 
      { 
       Table1->Append(); 
       for(j = 1; j < t; j++)        // col_num 
       { Label3->Caption=t;   
         Table1->FieldValues["OBJNUM"] = Ob_Num; 
         Info = Table1->Fields->Fields[j]->FieldName; 
         Label1->Caption=j;     
         Excel->SetSelection(i,j,i,j);     // choice of Range 
         if(Excel->Text != 0) 
            { Label2->Caption=Excel->Text; 
              Table1->FieldValues[Info] = Excel->Text; } 
        }  // for j 
        Table1->Post(); 
     }  // for i 
  } // for if() 

} 

 

nax.2.36. sainterfeiso IMPORT-draiveris C++ programuli  
kodis fragmenti   
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nax.2.37. sainterfeiso fanjara 
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III Tavi 
 

Sedegebis praqtikuli realizacia: 
 

3.1. virtualuri marketinguli procesebis modelireba da 
distributor-realizatoris avtomatizebuli  

samuSao adgili 
 

ganxilulia eleqtronuli biznesis da eleqtronuli 

komerciis sistemebis damkvidrebisa da virtualuri marketingis 

perspeqtiuli ganviTarebis koncefcia da amocanebi. 

sazRvargareTuli praqtikuli gamocdilebis gamoyenebis 

SesaZlebloba Cveni qveynis pirobebSi, gansakuTrebiT 

umuSevrobis Semcirebisa da virtualuri samuSao adgilebis 

Seqmnis TvalsazrisiT. SemoTavazebulia virtualuri marketingis 

sistemaSi produqciis virtualuri distributor-realizatoris 

avtomatizebuli samuSao adgilis agebis amocana, monacemTa 

aqtualuri baziT, saqmianobis efeqturobis Sefasebis procesis 

modelirebisa da analizis algoriTmiT. 

Tanamedrove socialur-ekonomikuri mdgomareoba qveynis 

masStabiT wina planze wamowevs socialurad daucveli 

mosaxleobis problemebs, romelTa Sorisac pirvel adgilzea 

`masobrivi umuSevroba”. Tu Cveni qveynis ekonomikuri 

ganviTarebis dinamikas davukvirdebiT, msoflios sxva qveynebTan 

mimarTebaSi, aSkaraa, rom wina da axlandeli Taobis 

politikosebis `Secdomebi~ pirdapir kavSirSia dasmul 

problemasTan. produqciis adgilobriv warmoebas did 

konkurencias uwevs mezobeli da aramezobeli qveynebidan 

iaffasiani, uxarisxo (xSirad mavnebeli) produqciis Semotana. 

vaWroba (adre `spekulaciad~ wodebuli) gaxda prioritetuli 

faqtori pirovnebis, ojaxis an sxva subieqtis gadarCenisaTvis 

(выживание, survival). internetisa da mobiluri telefonebis epoqaSi, 

roca ase mwvaved daisva globalizaciis problema (ara marto 

ganaTlebisa da socialur-ekonomikur sferoSi), saqarTvelo da 

misi mosaxleoba unda Seecados fexi auwyos evropisa da amerikis 

riTms, rac albaT rTuli warmosadgenia. erT-erTi aqtualuri da 
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mniSvnelovani faqtori am procesSi eleqtronuli biznesisa da 

komerciis ganviTareba da pirovnebisaTvis masSi adgilis 

damkvidrebaa. aq ki namdvilad gamodgeba qarTuli niWi, 

temperamenti, ambicia da komfortulad cxovrebis imedi Tu ara, 

pirveladi, aucilebeli sagnebisaTvis SesaZeni fulis Sovnis 

(patiosani gziT) SesaZlebloba.  

eleqtronuli biznesi iseTi saqmianobaa, romelic iyenebs 

internet/intranet sainformacio qselebs kompaniis Siga da gare 

kavSirebisaTvis, axorcielebs sameurneo, partniorul da 

saSuamavlo urTierTobebs mogebis miRebis mizniT. igi 

marketinguli sistemaa internetuli teqnologiebiT. 

eleqtronuli biznesi firmebisaTvis uzrunvelyofs Web-saitebis 

Seqmnas, kompaniis biznes-procesebis integracias, maT kavSirs 

damkveTebTan da momxmareblebTan, bazris masStabebis 

gafarToebas [20].  

eleqtronuli komercia eleqtronuli biznesis mTavari 

Semadgeneli nawilia. igi teqnikuri da organizaciuli formebis 

erTobliobaa, romlis saSualebiTac SesaZlebelia materialuri 

da finansuri aqtivebis gadacema biznesis erTi subieqtidan 

meoreze. biznes-urTierTobebi iyofa oTx kategoriad: Business-to-

Business (B2B) - eleqtronuli komerciaa sawarmoebs Soris, romelic 

moicavs yvela donis informaciul kavSirebs kompaniaTa Soris. 

aseTi sistemebi ZiriTadad gamoiyeneba warmoebis momaragebasa da 

mza produqciis gasaRebaSi; Business-to-Consumer (B2C)- eleqtronuli 

komerciis variantia, sadac myidvelebi warmoadgenen kerZo 

pirebs. magaliTad, internet-maRazia, fasiani sainformacio 

samsaxuri da a.S.; Consumer-to-Consumer (C2C)- eleqtronuli komerciaa 

sxvadasxva kerZo pirebs Soris, magaliTad eleqtronuli 

auqcioni; Business-to-Government (B2G)- eleqtronuli komerciaa 

sawarmosa da saxelmwifo organoebs Soris. kompaniis sabazro 

strategiis kuTxiT eleqtronuli biznesi da komercia 

gvTavazobs iseTi formebis arsebobas internetSi rogoricaa 

eleqtronuli savizito baraTi, eleqtronuli katalogi, 
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eleqtronuli vaWroba (e-trading), eleqtronuli maRaziebi, (e-shop), 

eleqtronuli buxhalteria da a.S. 

eleqtronuli komercia aris swrafi da biznesis 

ekonomiuri saxe, romelic ar cnobs sazRvrebs. dRes msoflioSi 

sakmaod popularuli Temaa eleqtronuli komercia _ 

kompiuteris monitoridan uSualod msoflio bazarze 

yidva_gayidvis warmoeba.  

mTeli rigi kompaniebis saSualebiT warmatebiT iqna 

organizebuli Tanamedrove gasaRebis bazari. savaWro 

organizaciebis internetSi ganTavsebis mizezi ramdenimea: 

internet maRazia funqcionirebs 24 saaTi. misawvdomia msoflios 

yvela qveynis mosaxleobisTvis da uzrunvelyofs momxmareblis 

individualur momsaxurebasac.  

magaliTisaTvis, Cven yuradRebas gavamaxvilebT 

parfiumeriis Svedur firmaze Oriflame, romelic kargad damkvidrda 

msofliosa da Cvens qveyanaSi da SemogvTavaza virtualuri 

komerciisa da virtualuri TanamSromlobis mravali 

SesaZlebloba [21].   

firmis qarTul da rusul veb-gverdebze asaxulia ara 

mxolod produqciis katalogebi, aramed gadmocemulia is wesebi, 

romlebic nebismier pirovnebas firmasTan virtualuri 

TanamSromlobis pirobebs sTavazobs.  

statiaSi ganixileba virtualuri konsultantis `saqmis 

warmoebis~ (rogorc individualuri firmis) procesebis 

kompiuterizacia, romlis mizani misi moRvaweobis efeqturobis 

amaRleba, anu mogebis maqsimizaciaa. programuli sistemis 

dasaproeqteblad viyenebT UML–teqnologias.  

3.1 naxazze mocemulia UseCase diagramis fragmenti 

rolisTvis – konsultanti, romelzec gayidvis funqcia ori qve-

procedurisgan Sedgeba da masSi oTxi roli monawileobs. 

3.2 naxazze naCvenebia am rTuli procesis Sesabamisi 

aqtiurobis diagramis sqema. 
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nax.3.1. UseCase diagramis fragmenti 

 

 
nax.3.2. Activity -  diagramis fragmenti 
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aq oTxi marTvis sferoa gamoyofili: klientis, 

konsultantis, kompiuteris da ofis-menejeris. TiToeulSi 

specialuri operaciebi sruldeba, isini ganixileba zemodan 

qvemoT da marjvniv. magaliTad,  

1. klienti irCevs produqcias.  
2. Tu ar moewona araferi, maSin dasasruli. Tu airCia, maSin 

moqmedeba gadaecema konsultants, romelic  
3. aformirebs SekveTas (ramdenime klienti-saTvis).  
4. konsultanti kompiuteruli qselis manqanaSi Seitans Tavis 

User-name da Password-s.  
5. Tu konsultanti ucxoa sistemisTvis, maSin is amTavrebs 

muSaobas, Tu nacnobia, maSin mas Seaqvs SekveTili produqciis sia.  
6. kompiuteruli programa eZebs SekveTili produqciis 

arsebobas.  
7. Tu araa romelime maTgani, maSin  
8. azustebs, Semoitanen am produqcias Tu ara (dasasruli). 
9. Tu ki, maSin iqmneba sarezervo SekveTa.  
10. ofis-menejeri iRebs SekveTil produqciis sias da angariSobs 

Tanxebs,  
11. xsnis SekveTis gatarebas,  
12. Rebulobs Tanxas konsultantidan (uSualod an gadaricxviT),  
13. gadascems produqcias konsltants.  
14. konsultanti gadascems produqcias klients.  
15. klienti amowmebs Sedegs (da dasasruli). SeiZleba procesis 

gagrZeleba, Tu magaliTad, klienti araa kmayofili.   
 

3.3 naxazze warmodgenilia virtualuri konsultantis 

avtomatizebuli samuSao adgilis (vkasa) zogadi struqtura. 

 

Server_DB 
Oriflame 

client_DB 

product_DB 

price_DB 
Archiv 

Print 
Internet 

FAX 

Programm 

F 
I
R
M

 

  nax.3.3. vkasa-s struqtura 
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virtualuri konsultantis funqciebi organizaciul-

teqnikuri xasiaTisaa. erTis mxriv, igi yovelTvis unda flobdes 

mTavari firmis produqciis aqtualur katalogs da fasebs, 

meores mxriv, man kargad unda icodes Tavisi klienturis 

moTxovnileba. amave dros is reklamirebas ukeTebs firmis 

produqcias da muSaobs klienturis siis gafarToebaze.  

teqnikuri TvalsazrisiT, vkasa is instrumentia, romelic 

mas operatiuli moqmedebis saSualebas aZlevs. firmis serveridan 

(konsultants aqvs statusi da paroli) igi gadmoitans axal 

informacias Tavis katalogSi (product_DB, price_DB). client_DB bazaSi 

inaxeba rogorc informacia klienetbis Sesaxeb, aseve SekveTebis 

failebi. konsultantis Programm paketSi inaxeba misi funqciuri 

amocanebis biblioTeka, magaliTad `klientTa SekveTebis 

failebis analiziT erTiani SekveTis faqturis momzadeba saTao 

firmisaTvis~.  

am dokumentSi avtomatizebulad iqneba daangariSebuli 

fasebi, mogeba, rentabeloba da sxva ekonomikuri maCveneblebi. 

firmidan SekveTebis miRebis, produqciis ganawilebis 

(realizaciis), Tanxebis aRricxvis da sxva operaciebis Semdeg, 

sistema gaaanalizebs aRniSnuli SekveTebis seansis Sedegebs.  

Archiv-Si Seinaxeba daxuruli SekveTebi. Seusrulebeli an 

reklamirebuli (dawunebuli) SekveTebis SemTxvevaSi 

konsultanti operatiulad wyvets problemas ise, rom 

minimaluri zaraliT, ar dakargos arc klienti da arc firmis 

ndoba. 3.4 naxazze agebulia am procesis Sesabamisi petris qselis 

modeli, sawyisi (a) da saboloo (b) mdgomareobebiT.  

mis safuZvelze SesaZlebelia CavataroT analizi qselis 

optimaluri maxasiaTeblebis dasadgenad. optimalurobis qveS 

igulisxmeba virtualuri konsultantis mier klientTa 

moTxovnebis maqsimalurad dakmayofileba SesaZlo minimalur 

droSi, amasTanave klientis, firmisa da Tavisi biznes-

moTxovnilebebis (xarji, Semosavali, mogeba, rentabeloba da a.S.) 

SezRudvebis gaTvaliswinebiT.  
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nax.3.4-a. imitaciis sawyisi mdgomareoba: 100 moTxovniT 

 

 

nax.3.4-b. imitaciis saboloo mdgomareoba: 71 / 18 / 11 

 

petris qselis Sesasvlelze markerebiT modelirdeba 

klientTa moTxovnebis arseboba. maTi dinamika stoqastikuria. 

aseT sistemeSi rTuli procesebisTvis miRebulia puasonis 

ganawilebis kanonis gamoyeneba [22].  

 

SemuSavebuli teqnologiis safuZvelze SesaZlebelia 

virtualuri marketingis sistemis virtualuri TanamSromlisTvis 

sainformacio bazisa da gadawyvetilebis miRebis xelSemwyobi 

kompiuteruli sistemis ageba. petris qseliT modelirebisa da 

analizis safuZvelze warmoebs komerciuli procesebis imitacia, 

rac saSualebas iZleva eqsperimentulad winaswar SevafasoT 

procesis efeqturoba. 
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3.2. sawarmoo gaerTianebis marketinguli uzrunvelyofis 
departamentis ganawilebuli monacemTa bazis  

mTlianobis dacva 
 

ganawilebul sistemaSi vgulisxmobT ama Tu im gamoyenebiTi 

sferos informaciis damuSavebas an marTvis avtomatizebul 

sistemas, romelic orientirebulia personaluri kompiuterebis 

lokaluri qselisaTvis. aseTi sistemis erT-erT ZiriTad nawils 

fizikurad ganawilebuli (ramdenime kompiuterul kvanZSi), magram 

logikurad erTi mTliani (globaluri) informaciuli baza 

Seadgens. sayuradRebo da problemuria aseTi bazebis 

daproeqtebis, agebisa da koreqtirebis efeqturi programebis 

damuSaveba, romlebic uzrunvelyofs drois sasurvel 

intervalSi dasmuli amocanebis gadawyvetas, misi erT-erTi 

mTavari kriteriumis _ monacemTa bazis mTlianobis aspeqtis 

dacvis gaTvaliswinebiT.  

ganixileba ganawilebuli bazis globaluri logikuri 

struqturis daproeqtebis da mis safuZvelze sistemuri 

katalogis agebis da koreqtirebis procesebis avtomatizaciis 

amocanebi, maTi gadaWra, maTi gadaWris gzebi da realizaciis 

instrumentuli saSualebani [33]. 

Sedegebi adaptirebulia sawarmoo gaerTianebaTa 

marketinguli uzrunvelyofis qvesistemisaTvis. 

winaswar vuSvebT, rom ganxiluli iqneba relaciuri tipis 

monacemTa modeli, xolo bazebi _ e.w. `gafarToebuli~ 

relaciuri. gafarToebulSi igulisxmeba standartuli logikuri 

struqturebis `gamdidreba~ semantikuri informaciiT, rac iZleva 

monacemTa logikur-konceptualur modelze eqsperimentis 

Catarebis saSualebas. 

ganawilebuli bazis mTlianobis aspeqtis dacva moiTxovs 

specialuri makontrolebeli procedurebis agebas, romelTa 

klasifikaciis safuZvelze asxvaveben fizikur an teqnikur, 

struqturul an logikur, semantikur da pragmatul mTlianobaTa 

doneebs. bazis fizikuri mTlianoba ganixileba rogorc 
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informaciuli matareblis saimedooba. misi kontrolis amocana, 

informaciis asaxvis funqciis dacva manqanis fizikur 

mexsierebaSi. 

struqturul mTlianobaSi (relaciuri modelebis 

TvalsazrisiT) ganixileba monacemTa domenebis, tipebis, 

maxasiaTeblebis, gasaReburi atributebis (pirveladi da 

meoreuli), maCveneblebis (indeqsuri), cxrilebis mTlianobis 

kontrolis sakiTxebi. 

 monacemTa semantikuri mTlianoba dakavSirebulia 

sagnobriv sferos konceptualur sqemasTan, romlis Sesabamisi 

mTlianobis predikatis SezRudva ganapirobebs kontrols 

sintaqsurad SesaZlo yvela variantidan `gaazrebulis~ 

SesarCevad e.i. unda gamoiricxos `SeuZlebeli~ da `uazro~ 

informaciuli fragmentebi. 

pragmatuli mTlianoba ganixileba dasaproeqtebeli 

sistemis miznobriv konteqstSi. amitomac misi kontroli 

xorcieldeba e.w. dauSvebeli informaciuli fragmentebis 

aRmosafxvrelad. semantikurisgan gansxvavebiT, dauSvebeli (anu 

akrZaluli) informaciuli fragmenti SeiZleba ar iyos 

`SeuZlebeli~ an `uazro~. 

mTlianobis zemoT ganxiluli doneebidan SevCerdebiT 

detalurad meoreze da  nawilobriv mesameze ( e.i. struqturul 

da semantikur doneebze). 

SevajamoT mocemul paragrafSi ganxiluli ZiriTadi 

sakiTxebi da ganvixiloT ganawilebuli bazebis sistemuri 

katalogebis agebis amocana da misi gadawyvetis algoriTmebi. 

3.5 naxazze ilustrirebulia pk-is lokaluri qselis 

topologia (a-saerTo saltiT, b_varsklavisebri), romlisaTvisac 

damaxasiaTebelia server-manqanis arseboba (monacemTa bazis 

administratoris samuSao adgili) da ramdenime lokaluri 

momxmareblis samuSao adgili. saerTo gamoyenebis resursebidan 

amjerad yuradRebas gavamaxvilebT monacemTa bazaze.  
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nax.3.5. ganawilebuli bazebis topologiuri  
sqemebi 

 

yovel lokalur momxmarebels (lmi) gaaCnia sakuTari 

moxmarebis lokaluri baza (DLi) da saerTo moxmarebis (qselis 

masStabiT) bazis nawili (DAi), swored DAi Seadgens erTian 

ganawilebul bazas, romelsac Seesabameba globaluri logikuri 

struqtura. sistemuri katalogi (magaliTad, server-manqanaSi) 

flobs informacias ganawilebuli bazebis damokidebulebebis 

atributebis, kavSirebis, domenebis da a.S. Sesaxeb, raTa sistemis 

marTvis oqmebiT SesaZlebeli iyos qselSi mimdinare 

tanzaqciebis sinqronizebuli Sesruleba. 
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monacemTa ganawilebuli (da centralizebuli) bazebi 

xSirad `aramTlian~ mdgomareobaSia, rac ganpirobebulia imiT, 

rom maTi Seqmnis da eqspluataciis procesSi monawileobs 

sxvadasxva kategoriis momxmarebeli. marTalia, maT miniWebuli 

aqvT bazasTan urTierTobis statusi (mxolod wakiTxva, wakiTxva 

da Casworeba da a.S.), magram ganawilebuli sistemis didi 

moculobis da sirTulis gamo, administratorisTvis SeuZlebeli 

xdeba mTliani informaciis floba da misi kontroli, amitom 

aucilebelia mas hqondes programuli paketi, romlis 

daniSnulebac iqneba rogorc aramTliani mdgomareobis 

ganawilebuli bazis mTlian mdgomareobaSi gadayvana (bazis 

agebis etapi), aseve misi mTlianobis uzrunvelyofa 

(eqspluataciis etapi). 

3.6 naxazze naCvenebia aramTlian mdgomareobaSi myofi 

ganawilebuli bazis mTlian mdgomareobaSi gadayvanis modeli. 

gadayvanis algoriTmi (At) uzrunvelyofs ganawilebuli bazis 

mTlianobis miRwevas da dacvas.  

 

nax.3.6. monacemTa ganawilebuli bazebis mTlianobis  
mdgomareobaSi gadayvanis modeli 

 
igi realurad amuSavebs ganawilebuli bazis qvebazebs da 

maT Sesabamis sistemur katalogebs. sawyis informacias misTvis 

Seadgens momxmareblis mier moTxovnaSi formirebuli qvebazis 

saxeli (an qvebazebis dasaxelebebis sia). 3.7 naxazze mocemulia 

ganxiluli algoriTmis gamsxvilebuli blok-sqema. 
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nax.3.7. mb-is mTlian mdgomarerobaSi gadayvanis  
algoriTmi 

 

3.8 naxazze ilustrirebulia sistemuri katalogis erT-

erTi ZiriTadi komponentis _ bazis atributis (velis) 

struqturisa da Canawerebis fragmenti sawarmoo gaerTianebis 

marketingis ganyofilebis sagnobrivi sferos magaliTze. 

katalogi realizebulia bazis failis (KATALOG.DBF) saxiT 

Sesabamisi EXTEND failis (EXT) gamoyenebiT. 

Tanamedrove sabazro ekonomikis ganviTarebis pirobebSi, 

sawarmoebisa da organizaciebis efeqturi dagegmvisa da 

marTvisaTvis aucilebeli xdeba marketingis funqciuri 

rgolebis Seqmna [34]. sawarmoo gaerTianebaSi marketingi 

ganixileba rogorc produqciis dagegmvis, warmoebis da 

gasaRebis (vaWrobis) erTiani sistema. amitomac sawarmoo 

gaerTianebis marTvis sistema SeiZleba mivakuTvnoT ganawilebul 

sistemaTa klass, romlis pk-is lokalur qselSi marketingis 

specialistis avtomatizebuli samuSao adgili ikavebs 

gansakuTrebul adgils [33].  
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nax.3.8. katalogis fragmentis struqtura (a) da 
Canawerebi (b) 

 

marketingis funqciuri amocanebis gadaWra moiTxovs iseTi 

sainformacio bazebis damuSavebas, rogoricaa sawarmoTa 

produqciis asortimenti, sabazro fasebi, produqciis 

TviTRirebuleba da sarealizacio (sabiTumo, sacalo, 

saxelSekrulebo) fasebi, simZlavreebi (produqciis moculobisa 

da koniunqturis operatiuli marTvisaTvis), teqnikisa da 

teqnologiuri procesebis ganviTarebis (axali produqciis 

aTvisebis TvalsazrisiT), sasawyobo meurneobis (nedleulisa da 

mza produqciis) mdgomareoba, sabazro moTxovnebis analizis 

Sedegebi da a.S. rogorc Cans, monacemTa bazebi 

daniSnulebisamebr miekuTvneba sawarmos sxvadasxva funqciur 
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rgolebs (qselis lm i-ebi), bazebi iqmneba da inaxeba maTi 

koreqtirebis gaTvaliswinebiT. marketingis lm ki mxolod 

gamoiyenebs am bazebs (mas, rogorc wesi, ar gaaCnia maTi 

koreqtirebis statusi). 3.9 naxazze naCvenebia marketingis 

lokaluri momsaxureblis erTi funqciuri amocanis (produqciis 

realizaciis fasis operatiuli gansazRvra sabazro fasebisa da 

maqsimaluri mogebis gaTvaliswinebiT) monacemTa bazis logikuri 

struqturis fragmenti. 

 

nax.3.9. moTxovnis Sesrulebis sqema kerZo magaliTisaTvis 

 
 
 

3.3. informaciis usafrTxoebisa da saidumloebis dacvis 
uzrunvelyofis sakiTxebi   

 
klient-serveruli arqiteqturis mqone ganawilebuli 

monacemTa bazebi ZiriTadad funqcionirebs globaluri an 

lokaluri qselis masStabebiT. eWvs ar iwvevs, rom nebismieri 

korporaciuli marTvis sistemas unda gaaCndes informaciis 

dacvis saSualebani. aq igulisxmeba rogorc arakoreqtuli 

monacemebis damaxsovrebis Tavidan acilebis SesaZlebloba, aseve 

monacemTa bazasTan momxmarebelTa unebarTvo (arasanqciuri) 

mimarTvebis gamoricxva. 
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informaciis arakoreqtuloba SeiZleba gamowveuli iyos 

SemTxveviT, monacemebis an programis SecdomiT Cawerisas 

manqanaSi an Ywinaswari ganzraxviT.  

amgvarad, informaciis dacva ori amocanis gadawyvatas 

iTxovs: 

- monacemTa mTlianobis uzrunvelyofas da  

- saidumloebis garantias (monacemebis misaRebad SezRud-

vebis dayenebas). 

 

monacemTa mTlianoba. monacemTa bazis mTlianobis 

uzrunvelsayofad iyeneben SezRudvebis SerCevis meqanizms. erTi 

maTgania struqturuli SezRudvebi, meore ki uSualod monacemTa 

mniSvnelobebis SezRudvebi. 

SezRudvebi struqturul doneze efuZneba monacemTa 

bazebSi funqcionalur damokidebulebaTa (relaciebis, 

atributebis da a.S.) aRweras. Semoitaneba specialuri _ 

gasaReburi atributebis, indeqsebis cnebebi (martivi an 

Sedgenili). maTi saSualebiT xorcieldeba relaciur failebSi 

informaciis mowesrigeba da monacemTa Zebna, amorCeva.  

mTlianobis SezRudvebis meore donea monacemTa 

mniSvnelobebis cvlilebebi. monacemTa mniSvnelobebi SeiZleba 

gansazRvruli iyos garkveul diapazonebSi an mniSvnelobebi 

gaangariSebuli unda iqnas romelime maTematikuri 

damokidebulebiT (formuliT). Tu monacemis mniSvneloba gamova 

gansazRvruli diapazonidan an ar Seesabameba arsebul 

maTematikur damokidebulebas, maSin xorcieldeba specialuri 

damcveli funqciebis amuSaveba, raTa ar dairRves bazis 

mTlianoba. 

magaliTisaTvis SeiZleba ganvixiloT Tanamedrove 

monacemTa bazebis sistemebSi (magaliTad, MsSQL_Server, Oracle mda 

sxv.) instrumentuli saSualeba Triggers (CarTva-gamorTvis 

funqcia). trigerebi uzrunvelyofs monacemTa mTlianobas 

logikurad dakavSirebul cxrilebSi (relaciebSi). sistemaSi 
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standartuli an kerZo funqciebis amuSaveba ganisazRvreba 

momxmareblis mier, trigerebi ki araa damokidebuli programaze, 

igi CairTveba yovelTvis, rodesac adgili aqvs monacemTa bazaSi 

informaciis ganaxlebas: axlis Camatebas, Zvelis waSlas an 

Secvlas. amgvarad, trigerebis erT_erTi mTavari funqciaa 

sistemaSi monacemTa cvlilebebis statistikis warmoeba. 

marTvis amocanebSi amas didi mniSvneloba aqvs. magaliTad, 

SesaZlebelia monacemTa cvlilebebi damuSavdes maTi 

mniSvnelobebis sakontrolo maCveneblebTan, romelTa miRwevis 

SemTxvevaSi sistema saswrafod gaafrTxilebs momxmarebels 

mocemul situaciaSi SesaZlo gadawyvetilebebis Sesaxeb. 

monacemTa bazebis marTvis sistemaSi mTlianobis dacvis 

meqanizmis saxiT, zogadad gamoiyeneba:  

Databases -> Referencial Integrity 

Semdeg airCeva  

Rules for{ Updating, Deleting, Inserting }, 

 

romelSic unda SeirCes ofciebi Cascade (cvlilebebis 

nebarTva jer `Svil~ relaciaSi, Semdeg `mSoblebSi"), Restrict 

(`mSobelSi~ ikrZaleba cvlilebebi, Tu arsebobs kavSiri 

`SvilebTan~) da Ignore (yvelaferi dasaSvebia). 

am meqanizmis saSualebiT Seiqmneba trigerebis kodebi, 

romlebic moTavsdeba monacemTa bazis dasamaxsovrebel 

procedurebSi. maTi Semdgomi miReba SesaZlebelia meniudan: 

Data -> Stored Procedure. 

 

saidumloebis dacva. monacemTa bazebi koleqtiuri 

moxmarebis resursia, amitomac maT mravali elementi iyenebs. 

rogorc wesi, es elementebi gansxvavdeba TavianTi statusebiT. 

yvelas ara aqvs yvelafris miRebis ufleba. amitomac monacemTa 

bazis administratori qmnis specialur saparolo sistemas 

(Jurnals), romelSic Cawerilia TiToeuli momxmareblis vinaoba, 

statusi da monacemTa gamoyenebis uflebebi. 
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parolis gareSe momxmarebeli ver SeuerTdeba 

monacemTaEbazas. statusSi igulisxmeba momxmarebelTa 

klasifikacia. magaliTad, klientebi, romelTac aqvT monacemebis 

mxolod wakiTxvis (Read Only) ufleba. maT ar SeuZliaT Seitanon 

axali an Caasworon monacemebi bazaSi. 

monacemTa mniSvnelobis Casworeba an Camateba uSualod 

mniSvnelobebis doneze SeuZliaT statusiT nebadarTul 

momxmareblebs. monacemTa failebis struqturebis cvlilebis 

ufleba mxolod administratoris jgufis prerogativaa. 

 
 

3.4. monacemTa baza da servis-programebi uZravi qonebis  
saagentos magaliTze 

 
Cvens mier Sesrulda praqtikuli saproeqto samuSao, 

romelic exeboda servis-firmis tipis saagentos sainformacio 

sistemis agebas uZravi qonebis aRricxvisa da gayidva-gaqiravebis 

kontrolis (monitoringis) mizniT. 

daisva amocana aseTi sistemis asagebad maikrosofTis 

saofise Ms Access paketis gamoyenebiT (damkveTis kompiuteruli 

qseli flobda saofise paketebs). 

sistemis mizania saagento firmis servis-samsaxuris 

operatiulobis amaRleba, sainformacio fondis da arqivis 

operatiuli analizis amocanis gadawyveta, monacemTa bazebis 

ganaxlebis da sistemis momxmarebelTa interfeisebis damusaveba. 

3.10 naxazze naCvenebia sistemis mTavari gverdi. uZravi 

qonebis saagento firmis sainformacio sistema ZiriTadad ori 

amocanis, kerZod gayidvebisa da gaqiravebis momsaxurebiTaa 

dakavebuli. obieqtebi, romlebic uZravi qonebis aRricxvisa da 

monitoringis sistemaSia Cadebuli, warmoadgens: binebes, kerZo 

saxlebs, saofise, komerciul da sawarmoo farTebs, miwis 

nakveTebs, agarakebs, feSenebul obieqtebs, mSenebare karkasebs. 
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nax.3.10. saagento firmis sistemis mTavari gverdi 
 

 
 

nax.3.11. firmis menejeris interfeisis forma 
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3.11 naxazze naCvenebia erT-erTi interfeisis magalTi, 

`kerZo-saxlebis gayidva“. yvela sxva miznobriv funqcias 

(gayidvisa da gaqiravebis amocanebs) aqvs sakuTari interfeisi, 

romelic mibmulia monacemTa relaciuri, ganawilebuli bazis 

cxrilebTan.   

kompiuteruli sistema agebulia ise, rom SesaZlebelia 

telefoniT, gvariT an sxva atributiT movZebnoT CvenTvis saWiro 

obieqti. 3.12 naxazze naCvenebia `tel_#~ -iT im pirovnebisa da 

misi obieqtebis povna, romlebic monacemTa bazaSia Cadebuli. 

 

 
 

nax.3.12. telefoniT Zebnis fragmenti 
 

sistemis monacemTa bazasTan kavSiri momxmareblisaTvis 

martivia da moiTxovs mxolod Tavisi survilis sworad 

Camoyalibebas. sainterfeiso formaze SesaZlebelia sxvadasxva 

kriteriumebis amorCeva da pasuxis miReba. 

3.13 da 3.14 naxazebze naCvenebia binebis gayidvis ori 

interfeisi. pirvelze gamoitaneba erTi obieqti da SesaZlebelia 

mimdevrobiT sxva obieqtebis naxvac. meore warmodgenilia 

cxrilis saxiT da SesaZlebelia ramdenime striqonis erTad 

danaxva (Sedarebis, amorCevis TvalsazrisiT). 

3.15 naxazze gamotanilia menejeris servis funqciebis 

Rilakebi, romelTa saSualebiTac xerxdeba filtrebis 

organizeba, gayiduli obieqtebis arqivSi gadatana, gamobeWdva da 

a.S., rac mniSvnelovnad amartivebs mis muSaobas. biznes-procesi 

awyobilia avtomatizebul reJimSi. 
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nax.3.13. interfeisis forma `binebis gayidva~ 

 
nax.3.14. interfeisis forma `binebis gayidva~  

cxriluri varianti 

 
nax.3.15. servis funqciebis Rilakebi menejerisaTvis 
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nax.3.16. monacemTa bazis cxrilebis katalogi 
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nax.3.17. monacemTa bazis cxrilis `binebis gayidvis~  

atributebi  
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nax.3.18. monacemTa bazis formebis katalogi 
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nax.3.19. monacemTa bazis moTxovnebis katalogis fragmenti 
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nax.3.20. monacemTa bazis makrosebis katalogis fragmenti 

 

 
nax.3.21. monacemTa bazis reportebis katalogi  
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nax.3.22. erTi reportebis magaliTi daproeqtebis reJimSi  
 

 
 

nax.3.23. saSedego sabeWdi formis fragmenti  
 

Cvens mier daproeqtebuli monacemTa bazebis marTvis 

sistema realizebulia da praqtikulad gamoiyeneba firmis 

RebiGeorgia mier, romelsac TbilisSi aqvs ramdenime ofis-centri 

[70].  
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3.5. pedagog-eqspertis avtomatizebuli samuSao adgili 
profiluri diferencirebuli swavlebis sistemaSi 

 
pedagog_eqspertTa avtomatizebuli samuSao adgili 

agebulia swavlebis profiluri diferenciebis sistemis 

srulyofis mizniT Tanamedrove kompiuteruli teqnikis 

gamoyenebiT [68]. mas safuZvlad uZevs pedagog eqspertTa 

Sexedulebebisa (codnis saxiT) da moswavleTa survilebis 

urTierTSeTanxmebuli gadawyvetilebebis miRebis avtoma-

tizebuli formirebis procedura [69].  

SemoTavazebuli sistema SeiZleba mivakuTvnoT eqspertul 

sistemaTa klass, radganac masSi dominirebadia pedagog-

eqspertTa koleqtiuri azrisa da moswavleTa individualuri 

gadawyvetilebebis formirebis interaqtiuli procedura, romel-

Tanac moqniladaa morgebuli moswavleTa kompiuteruli 

testirebis procesi. pedagog_eqspertTa avtomatizebuli samuSao 

adgili Sedgeba momxmarebelTa interfeisis, monacemTa da codnis 

bazebis, relaciuri algebris procedurebis, gamoyenebiTi 

programuli paketebisa da meToduri instruqciebis 

kompleqsisagn. 

avtomatizebuli samuSao adgili agebulia araprogramisti 

mom-xmareblisaTvis, kerZod pedagogebis, moswavleebisa da opera-

tor_laborantebisaTvis. kompiuterSi sawyisi monacemebis Setana 

da saSedego pasuxebis miReba SeuZlia TiToeul maTgans. am dros 

xdeba maTi specifikuri amocanebis gaTvaliswineba. 

kompiuterul sistemasTan urTierTobis oTxi donea 

SemoTava-zebuli: _ meniuebis ierarqiis organizaciis principiT; 

_bazuri failebis CanawerebTan interaqtiuli mimarTvis reJi-

mebiT; _ monacemTa bazebis logikuri struqturebis interaqtiur 

reJi-mSi SeqmniTa da koreqtirebiT; _ relaciuri operaciebis 

gamoyenebis mimdevrobis dialogur reJimSi gansazRvriT.  

pedagog_eqspertTa avtomatizebuli samuSao adgili 

agebulia swavlebis profiluri diferenciebis sistemis 

srulyofis mizniT Tanamedrove kompiuteruli teqnikis 
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gamoyenebiT [68]. mas safuZvlad uZevs pedagog eqspertTa 

Sexedulebebisa (codnis saxiT) da moswavleTa survilebis 

urTierTSeTanxmebuli gadawyvetilebebis miRebis avtoma-

tizebuli formirebis procedura [69].  

SemoTavazebuli sistema SeiZleba mivakuTvnoT eqspertul 

sistemaTa klass, radganac masSi dominirebadia pedagog-

eqspertTa koleqtiuri azrisa da moswavleTa individualuri 

gadawyvetilebebis formirebis interaqtiuli procedura, romel-

Tanac moqniladaa morgebuli moswavleTa kompiuteruli 

testirebis procesi. pedagog_eqspertTa avtomatizebuli samuSao 

adgili Sedgeba momxmarebelTa interfeisis, monacemTa da codnis 

bazebis, relaciuri algebris procedurebis, gamoyenebiTi 

programuli paketebisa da meToduri instruqciebis 

kompleqsisagn. 

avtomatizebuli samuSao adgili agebulia araprogramisti 

mom-xmareblisaTvis, kerZod pedagogebis, moswavleebisa da opera-

tor_laborantebisaTvis. kompiuterSi sawyisi monacemebis Setana 

da saSedego pasuxebis miReba SeuZlia TiToeul maTgans. am dros 

xdeba maTi specifikuri amocanebis gaTvaliswineba. 

kompiuterul sistemasTan urTierTobis oTxi donea 

SemoTava-zebuli: _ meniuebis ierarqiis organizaciis principiT; 

_bazuri failebis CanawerebTan interaqtiuli mimarTvis reJi-

mebiT; _ monacemTa bazebis logikuri struqturebis interaqtiur 

reJi-mSi SeqmniTa da koreqtirebiT; _ relaciuri operaciebis 

gamoyenebis mimdevrobis dialogur reJimSi gansazRvriT.  

3.29 da 3.30 naxazebze mocemulia gansaxilveli sistemebis 

mTa-vari meniuebi, romelTa safuZvelze momxmarebeli amoirCevs 

Tavis sasurvel striqons (funqciur amocanas). sistema, 

gaanalizebs ra mo-Txvnas, SearCevs da miawvdis momxmarebels 

saTanado bazur failebs (samuSao cxrilebs) maTi Semdgomi 

miznobrivi damuSavebisaTvis. es ukanaskneli interaqtiur reJimSi 

axorcielebs striqonebisa da  svetebis mixedviT monacemTa 

mniSvnelobebis Setana-koreqcias. 
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nax.3.24. mTavari meniu 

 

 

nax.3.25. funqciur amocanaTa meniu 
 

sistema realizebulia sami CatvirTavdi modulis PEDAG.EXE, 

RELPR.EXE DAda DBU. EXE saSualebiT. minimalur birTvs pirveli 

maTgani warmoadgens, romelic uzrunvelyofs momxmarebelTa 

momsaxurebas. DBU.EXE programuli faili, rogorc aplikaciuri 

instrumentuli saSualeba, uzrunvelyofs monacemTa bazebis 

Seqmnisa da modifikaciis ganxorcielebas TviT momxmareblis 

mier interaqtiul reJimSi [68]. meniuebis ierarqiis gamoyenebiT. 

me-2 da me-3 modulebi gaTvaliswinebulia interaqtiuri reJimebis 

warmarTvisaTvis.  
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დასკვნა 

disertaciis farglebSi Catarebuli Teoriuli da praqtikuli 

kvlevebis Sedegebis safuZvelze SeiZleba Semdegi daskvnebis 

Camoyalibeba:  

 

1. gaanalizebulia organizaciuli marTvis ganawilebul 

sistemebSi informaciuli da gamoTvliTi resursebis 

koleqtiuri gamoyenebis problemebi da dasmulia amocanebi maT 

gadasawyvetad;  

 

2. SemoTavazebulia ganawilebuli sainformacio sistemebis 

samuSao procesebis modelireba UML-teqnologiiT, kerZod 

aqtiurobebis, interaqtiurobebisa da mdgomareobaTa diagramebiT. 

daproeqtebis alternatiuli Sedegebidan saukeTeso modelis 

SesarCevad SemuSavebulia am procesebis asaxvis instrumenti 

petris qselis grafebis safuZvelze; 

 

3. damuSavebulia dinamikuri procesebis modelirebis grafo-

analizuri instrumenti obieqt-orientirebuli koncefciiT 

gafarToebuli petris qselebis safuZvelze;  

 

4. ganxilulia ganawilebul sistemebSi informaciuli nakadebis 

damuSavebis da gadacemis konfliqturi situaciebi, kerZod 

Cixuri procesebis arsebobisa da maTi gamoricxvis 

SesaZleblobani. SemuSavebulia aseTi procesebis marTvis 

modeli petris qselis instrumentis safuZvelze. Catarebulia am 

modelis imitaciuri gamokvleva da agebulia Sesabamisi droiTi 

maxasiaTeblebi; 

 

5. damuSavebulia konceptualuri ERM-modelis avtomatizebul 

reJimSi agebis avtomatizebuli procedura, obieqt-roluri 

modelirebis ORM-instrumentis gamoyenebiT. kategorialuri 
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midgomisa da logikur-algebruli meTodebis gamoyenebiT 

ganxorcielebulia saproblemo sferos monacemTa struqturebisa 

da codnis obieqt-orientirebuli modelireba;  

 

6. SemuSavebulia didi korporaciuli sistemebis monacemTa 

sacavis informaciis konvertaciis procesis struqtura da 

gamokvleulia misi kavSiri gadawyvetilebis miRebis procesis 

droiT maxasiaTeblebTan, agebulia konvertaciis algoriTmuli 

sqemebi da Sesabamisi kodebi vizualur-komponenturi 

daprogramebis gamoyenebiT;  

 

7. Teoriuli klvlevis Sedegebi realizebulia praqtikulad 

sxvadasxva sferos amocanebis gadasawyvetad, kerZod ganxilulia:  

- virtualuri marketingis marTvisa da distributor-

realizatoris avtomatizebuli samuSao adgilis agebis amocana;  

- servis-firmis saagentos sainformacio sistemis ageba uZravi 

qonebis aRricxvisa da gayidva-gaqiravebis procesis monitoringis 

mizniT;  

- pedagog-eqspertis avtomatizebuli samuSao adgilis ageba 

profiluri diferencirebuli swavlebisTvis.  
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	- rkalebi (wiboebi), 
	romlebiTac petris qselis grafi iqmneba.  
	petris qselis axali tipis gansazRvrisas, safuZvlad swored petris qselis grafia aRebuli da igi Semdgomi asaxvebiTa da funqciebiT petris qselis konkretul tipamde farTovdeba. 
	petris qselis sxvadasxva tipebi erTmaneTisgan SeiZleba gansxvavdebodes markerTa tipebiT da maTgan gamomdinare  erTiani markirebis sistemiT, qselis elementebis aRweriT (Wdeebi) an/da gadasasvlelTa gaSvebis wesebiT [13].

