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gia surgulaZe 

 
stu-s informatikis fakultetis  sruli 

profesori, teqnikis mecnierebaTa doqtori, 

informatizaciis saerTaSoriso akademiis 

akademikosi. aris 190 samecniero-pedagogiuri 

naSromis avtori (10 monografia, 10 
saxelmZRvanelo, 20 damxmare saxelmZRvanelo 

/leqciebis konspeqti, 25 eleqtronuli wigni 

stu-s veb-gverdze, 125 statia/Tezisi) 

monacemTa relaciuri bazebis, obieqt-orientirebuli daprogramebis, 

marTvis sainformacio sistemebis daproeqtebisa da petris qselebis 
gamoyenebiTi Teoriis sakiTxebze. germanul-qarTuli erToblivi 

saswavlo-samecniero centris („GeoGer” Center)  `infoteqnologiebi~ 

direqtori (berlinis humboldtisa da niurnberg-erlangenis 

universitetebTan), saqarTvelos informatizaciis teqnologTa 

kavSiris Tavmjdomare, Jiuli Sartavas saxelobis premiis laureati 

teqnikis dargSi. 
 

lili petriaSvili 
  

stu-s informatikis fakultetis `marTvis 

avtomatizebuli sistemebis~ kaTedris asoc-

profesori, teqnikis mecnierebaTa kandidati,  

kaTedris germanulenovani jgufebis kuratori. 

aris 20 samecniero naSromis, 1-monografiis, 
4 damxmare saxelmZRvanelos da  leqciebis 

konspeqtis (germanul enaze) avtori 

operaciuli da saofise sistemebis, 

statistikuri modelirebis, masobrivi 

momsaxurebis  sistemebisa da petris qselebis Teoriis sakiTxebze. 

aspiranturaSi swavlebis periodSi 1995-2000 wlebSi ojaxTan erTad 
cxovrobda germaniaSi, staJirebas gadioda niurnberg-erlangenis 

universitetSi, `operaciuli sistemebisa da qselebis kaTedraze~. 

paralelurad daamTavra erlangenis germanuli enis Semswavleli 

instituti, aqvs atestati-sertifikati. aris ori Svilis deda. 
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Sesavali 
 

kompiuteruli da qseluri industriis ganviTarebam bolo 

aTwleulebSi mniSvnelovan Sedegebs miaRwia, ramac TiTqmis 

mTlianad Secvala marTvis sainformacio sistemebis agebis 

teqnologia da instrumentuli saSualebani, gaCnda axali 

cnebebi da terminebi, romlebic Tanamedrove  koncefciebsa da 

proeqtebs edeba safuZvlad.  

organizaciuli sistemebis marTvis problemebis da 

amocanebis gadasawyvetad saWiro xdeba axali kompiuteruli da 

informaciuli teqnologiebis gamoyeneba, romelTa Soris  erT-

erTi aqtualuri da mniSvnelovani mimarTulebaa   monacemTa 

sacavebis (data warehouse) ageba. bolo periodSi igi  iTvleba, 

gansakuTrebiT perspeqtiul da dinamikur mimarTulebad 

sainformaco sistemebis daproeqtebaSi, igi ukavSirdeba 

mravaldonian ganawilebul sainformacio sistemis Seqmnas. 

monacemTa sacavi ganixileba rogorc romelime konkretuli 

organizaciis  an didi sawarmosTvis gankuTvnili  specialuri 

super-baza, sadac mimdinare operatiuli samuSaos Sesrulebisas 

Tavs iyris qronologiur informaciaTa mTeli speqtri, 

romelTa daniSnulebacaa momxmareblisTvis  internet 

gverdebze miznobrivad ganlagebuli teqsturi, grafikuli da 

audio-vizualuri sainformacio blokebis miwodeba.  
Tavisufal sabazro ekonomikis pirobebSi biznesis marTvis 

sistemebisaTvis gadawyvetlebaTa miRebis xelSemwyobi efeqturi 

meqanizmebis damuSaveba da kvleva Tanamedrove qseluri 

sainformacio teqnologiebis integrirebuli gamoyenebiT, erT-

erTi mniSvnelovani mimarTulebaa. eleqtronuli biznesisa da 
komerciis momxmarebels miecema teqnikuri saSualeba 

interaqtiul-dialoguri kriteriumebT gansazRvros misTvis 

saWiro informacia.  am mizniT  analizuri procesebis sistema 

eyrdnoba mravalganzomilebian monacemTaA struqturebs.  

sxvadasxva sainformacio wyaroebidan miRebuli monacemebi 

transformaciis, konvertaciis da integrirebis Semdeg Tavsdeba 
sacavis obieqt-orientirebul monacemTaAbazebSi (MS SQL 
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Server, MS Access, InterBase an sxv.), vindousis(MS_Office, 
BorlandC++Builder, C#), Web-aplikaciebis (ASP.NET, ADO.NET, 
XML) .NET teqnologiebis safuZvelze.  

winamdebare naSromSi SemoTavazebulia avtorTa mier 

saqarTvelos teqnikur universitetsa da germaniis 

universitetebSi (berlinis humboldtisa da niurnberg-

erlangenis informatikis institutebSi) miRebuli Teoriuli 

da eqsperimentuli samuSaoebis samecniero Sedegebi, kerZod:   
- kvlevis Sedegebi eleqtronuli biznesisa da komerciis 

marTvis sainformacio sistemebis daproeqtebis Tanamedrove 

meTodebisa da instrumentebis Sesaxeb, maTi klasifikaciisa da 

struqturuli analizis safuZvelze; 

- biznesis ganawilebuli marTvis sistemebisTvis monacemTa 

sacavebis obieqt-orientirebuli daproeqtebis da realizaciis 

meTodebi da instrumentuli saSualebani sainformacio 

obieqtebisa da metainformaciis logikurad mTliani 

organizebisa da miznobrivi damuSavebis klasTa-funqciebis 

safuZvelze;  

- ganawilebuli marTvis sainformacio sistemebis 

maxasiaTebelTa kvlevis Sedegebi masobrivi momsaxurebis 

modelebis mravalarxiani  Ria da Caketili sistemebiT. 

biznesisa da komerciis ganawilebul obieqtebze, klient-server 

arqiteqturisaTvis  gamokvleulia mogebis optimizaciis 

sakiTxebi; 

- biznesis ganawilebuli sainformacio sistemebis 

resursebis efeqturi  marTvis dinamikuri modeli 

stoqastikuri petris qselis grafo-analizuri instrumentiT; 

- monacemebisa da maTi struqturebis klasterizaciis, 

konvertirebisa da agregaciis algoriTmuli sqemebi da 

programebi; 

- biznes-obieqtebis momxmarebelTa moTxovnebis winmswrebi 

analizisa da maTi damuSavebis sinqronizaciis relaciuri 

sqemebi petris qselis grafuli modelebis safuZvelze.A  

naSromis Teoriuli da praqtikuli Sedegebis gamoyeneba 

SesaZlebelia: 
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_ sawarmoebisa da organizaciebis biznesis marTvis  

sferoSi ganawilebuli informaciuli sistemebis asagebad da 

gadawyvetilebis miRebis xelSemwyobi meqanizmebis 

srulyofisaTvis; 

_ ganawilebuli sistemebis kompiuteruli da qseluri 

resursebis efeqturi marTvis eqspertuli sistemebis asagebad; 

_ mTliani qselisa da misi calkeuli komponentebis  

datvirTvis, mwarmoeblurobis, sistemis mdgomareobaTa 

albaTobebis da sxva maCveneblebis gasaTvlelad, moTxovnaTa 

Semosvlisa da maTi momsaxurebis intensiurobebis da 

ekonomikuri maCveneblebis gaTavaliswinebiT. 

SesavalSi ganxilulia marTvis sainformacio sistemebis 

agebis Tanamedrove teqnologiebisa da instrumentul 

saSualebaTa damuSavebisa da srylyofis sakiTxebis aqtualoba 

da mniSvneloba. Camoyalibebulia naSromis ZiriTadi miznebi, 

amocanebi, maTi gadawyvetis gzebi da saboloo Sedegebi. 
pirvel TavSi warmodgenilia didi sainformacio  

sistemebis daproeqtebis Tanamedrove teqnologiebis analizi, 

romelTa ZiriTad struqturul komponentsac monacemTaA 

sacavi warmoadgens. misi damkvidreba gamowveuli iyo im 

aucileblobiT, romelic ganapiroba marTvis did da rTul 

sistemebSi ganawilebuli informaciuli bazebis logikurad 

erTian monacemTa ‚sawyobSi~ Tavmoyram. monacemTa sacavSi 

inaxeba kompaniebis muSaobis istoriis mTeli sainformacio 

speqtri. istoriuli monacemebis Senaxva aris erT-erTi 

aucilebeli piroba da igi monacemTa sacavis mTavari Rirsebaa.  

momxmarebels saSualeba eZleva internet gverdebze 

arsebuli informaciis daxmarebiT efeqturad da miznobrivad 

imoqmedos biznesis sferoSi. saWiro xdeba  energiis, drois da, 

ra Tqma unda, finansuri resursebis dazogvis RonisZiebebis 

gatareba, risi unikaluri saSualebacaa eleqtronuli 

komerciis (E-Commerce) gamoyeneba. rogorc cnobilia, igi 

gamoiyeneba internet-teqnologiis daxmarebiT da uzrunvelyofs  

kompiuteris monitoridan uSualod msoflio bazarze 

yidva_gayidvis warmoebas. disertaciaSi aRwerilia 
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eleqtronuli komerciis infrastruqturuli sistema. 

warmodgenilia ekonomikuri movlenis ganmsazRvreli cvalebadi 

faqtorebi. gaanalizebulia damokidebuleba produqciis 

miwodebas, moTxovnasa da fass Soris Tavisufal sabazaro 

ekonomikis pirobebSi. 

meore TavSi SemoTavazebulia ganawilebuli marTvis 

sistemebis monacemTa sacavebis daproeqtebis etapebis, misi 

ZiriTadi komponentebis, funqciebisa da klasificirebul 

monacemTa metainformaciis efeqturi organizaciis, gardaqmnisa 

da Zebnis meTodebisa da algoriTmebis  aRwera. 

monacemTa sacavi orientirebulia sagnobriv sferoze da 

organizebulia monacemTa operatiuli bazidan Semosul 

struqturulad gadamuSavebul monacemTaA qvesimravleebis 

safuZvelze. informaciis wyaros warmoadgens sxvadasxva 

organizaciaTa danarTebi (aplikaciebi), romlebic gamoiyenebs 

gansxvavebul programul platformebs da ukavSirdeba 

operatiul monacemTa bazas internetis saSualebiT (on-line 
reJimi).  
 

gsurg@gmx.net,  
liapetri@Rambler.ru. 
 
 
 
 
 
 
 
 
 

mailto:gsurg@gmx.net
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Tavi I. biznesis marTvis ganawilebuli 

sainformacio sistemebis analizi 
 

1.1. qseluri integrirebuli sainformacio marTvis 

sistemebis daproeqtebis amocana  
 

Tanamedrove kompiuteruli teqnikisa da teqnologiebis 

ganviTarebis pirobebSi ganawilebuli marTvis avtomatizebuli 

sistemebis erT-erT mTavar komponentad monacemTa sacavebs 

(Data Warehouse, Repository) miiCneven [1]. aq Tavmoyrilia 

saavtomatizacio-sakvlevi marTvis obieqtis sxvadasxva tipis 

sainformacio blokebi: teqstebi da superteqstebi, cxrilebi 

da grafikuli diagramebi, audio da vizualuri masalebi da 

sxv. amgvarad, monacemTa sacavi aRniSnuli tipebis failTa 

marTvis sistemis rTul konglomerats warmoadgens. 

monacemTa Sekreba pirveladi wyaroebidan, maTi gafiltvra 

(meTodurad, semantikurad da teqnikurad), transformacia da 

konvertacia (monacemTa winaswar gansazRvruli struqturebis 

misaRebad), metainformaciis ierarqiuliad organizeba 

(monacemTa katalogebisa da arqivebis samarTavad), 

standartuli da gamoyenebiTi programuli paketebis Seqmna 

(monacemTa funqciur-miznobriv dasamuSaveblad), internet-

gverdebis uaxlesi sainformacio teqnologiebiT daproeqteba 

(farTo momxmarebelTa martivi interfeisebis asagebad).  

da bolos, TviT ganawilebuli sainformacio sistemis 

kompiuteruli resursebis efeqturi marTvis sakiTxebis kvleva 

(qselis arxebi, klient-serveruli procesorebi, sainformacio 

blokebi, bazebi da failebi, maTi dacvisa da ganaxlebis 

modulebi da a.S.) – umniSvnelovanes amocanaTa klass Seadgens 

Tanamedrove marTvis integrirebuli sistemebis asagebad.  

winamdebare wignis mizani swored am sakiTxebis kvleva da 

damuSavebaa. 

ganawilebuli sistemebis dasaproeqteblad da 

sarealizaciod Cven viyenebT daprogramebis obieqt-

orientirebul da struqturul meTodebs, unificirebuli 

modelirebis enis UML–teqnilogias [1,2,4].  
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1.1 naxazze mocemulia `adamiani-manqana~ tipis 

integrirebuli sainformacio marTvis sistemis (isms) zogadi 

struqturuli sqema. mocemul konteqstSi kvlevis sagans am 

sistemis komponentTa (sainformacio blokebi, programuli 

paketebi, interfeisebi da sxv.) simravle da maTi 

urTierTkavSirebi warmoadgens Tanamedrove sakomunikacio da 

programuli gardamqmnelebis bazaze.  
1.2 naxazze  mocemulia zemoganxiluli integrirebuli 

sainformacio marTvis sistemis gaSlili zogadi sqema. 

saproblemo sfero (ss), Cvens SemTxvevaSi eleqtronuli 

biznesis an komerciis kompleqsuri obieqtia (mag., didi savaWro 

centri). 

sistemis momxmareblebi (sm) klasificirdeba maTi  
funqciuri daniSnulebis mixedviT (mag., sistemis 

administratori, monacemTa sacavis administratori, saboloo 

momxmareblebi - savaWro centris xelmZRvanelebi da funqciur 

qvedanayofTa specialistebi da a.S.). I
1 

– interfeisia 

saproblemo sferos da sistemis momxmareblebs Soris.     

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.) [5,6,9].  

sainformacio teqnologiebi (st-i,  SeiZleba ganvixiloT 

farTo speqtriT. konkretuli integrirebuli sainformacio 

marTvis sistemis daproeqtebisas obieqt-orientirebuli 

analizis etapze dazustdeba aucilebeli programuli 

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

informaciul teqnologias aqvs sabazo teqnologiasTan 
komunikaciiis     sainterfeiso (Ij,j=          
ena [12,17,49]. 

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 [19].  

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 [19,22,23]. 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.1.3).  
 

1.2. eleqtronuli biznesi 

 

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 
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kavSirs damkveTebTan da momxmareblebTan, bazris masStabebis 

gafarToebas.  

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 

kompaniebs 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, eleqtronuli vaWroba (e-trading), 
eleqtronuli maRaziebi, (e-shop), eleqtronuli buxhalteria 

da a.S. 

 

1.3. eleqtronuli komercia 
 

Cveni cxovrebis dRevandeli dinamkuri ritmi da tempi 

mraval sawarmoos  da, upirveles yovlisa, TviT adamians 

aiZulebs ufro moqnili iyos garemos cvlilebaTa mimarT. 

ekonomikuri saqmianobis globalizaciis da universalizaciis 
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procesi sul ufro da ufro iweva wina planze. saWiro xdeba  

energiis, drois da ra Tqma unda, finansuri resursebis 

dazogvis RonisZiebebis gatareba, risi unikaluri saSualebacaa 

eleqtronuli biznesisa da komerciis gamoyeneba [3]. 

eleqtronuli komercia (E-Commerce), rogorc cnobilia 

gamoiyeneba internet-teqnologiis daxmarebiT da momxmarebels 

miewodeba internet qselis saSualebiT [24]. 
`E~ _ electronic (eleqtronuli) laTinuridan, niSnavs 

swrafs.  
`E~ _ economical, inglisurad niSnavs ekonomiurs. 
`E~ _ extended business, niSnavs, `biznesi sazRvrebis 

gareSe~. 

am TvalaszrisiT eleqtronuli komercia aris  swrafi da 

biznesis ekonomiuri saxe, romelic ar cnobs sazRvrebs. 

internetis Sesaxebac arsebobs sxva-dasxva mosazrebebi. [26].  

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. [16] savaWro organizaciebis internetSi 

ganTavsebis mizezi ramdenimea: internet maRazia funqcionirebs 

mTeli dRe da Rame (24sT). misawvdomia msoflios yvela qveynis 

mosaxleobisTvis da uzrunvelyofs momxmareblis individualur 

momsaxurebasac. korporaciebi IBM, Oracle, Microsoft  didi xania 
dainteresdnen da perspeqtiviT uyureben am mimarTulebas, 

aumjobeseben TaviaanT produqcias sawarmoeblad da am sferoSi 

dakavebul biznesmenebs sTavazoben sxvadasxva programul 

uzrunvelyofas (IBM NET, Commerce, Oracle ICS da sxva)[25]. 
komerciis eleqtronuli sistemis realizaciisaTvis 

saWiroa kompleqsuri programuli sistema: ramdenime 

programuli ena da teqnologia (HTML, Java, JavaScript,  JDBC, 
SQL, XML,   monacemTa bazebisa da veb-instrumentebiT 

(ASP.NET).  
brauzerebi (browser) – veb kvanZebis daTvalierebis 

programebi momxmarebels uzrunvelyofs internetSi samuSaod  
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da sxvadasxva veb-kvanZebis da gverdebis dasaTvaliereblad. 

grafikuli brauzerebi Netscape  da Internet-Explorer  
saSualebas iZleva momxmarebelma dainaxos da `moisminos~ is 

veb-gverdebi, romlebic Seicavs dinamikur informacias, audio 

da video failebs. 

veb-serverebis umravlesobas SeuZlia erTdroulad 

daamuSaos ramdenime moTxovna, e.i. erT veb kvanZs SeuZlia 

erTdroulad ramdenime momxmarebeli miiRos. 

veb-servers da momxmarebels esaWiroeba informaciis 

gacvlis erTiani protokoli (Hyper-Text  Transfer  Protocol 
HHTTP). klient _ serveris  urTierTobis dros veb gverdis 

moTxovna igzavneba HTTP formatSi, veb serveri interpretacias 
ukeTebs am moTxovnas da ubrunebs brauzers monacemebs. 

firma Visa  International  da kompania Master Card International   
protokol SET-Si (Secure Electronic Transaction – daculi 

eleqtronuli tranzaqcia) xedavs internetSi vaWrobis Zlier 

instruments, romelic aumjobesebs qselSi Catarebuli 

operaciebis usafrTxoebas da azRvevs garigebaSi monawile 

orive mxares [23]. 
SET-momavlis protokolia, dRes ki internetSi 

eleqtronuli tranzaqciebis Catareba xdeba SSL_is (Secure 
Socket Layer) gamoyenebiT.  SSL  aris Sifraciis protokoli da 

pirvel rigSi gamoiyeneba qselSi gadacemuli informaciis 

dasacavad. eleqtronuli komerciis problemebi ki ufro farTo 

speqtrs Seicavs, vidre Sifracia. aq SeiZleba saqme exebodes 

iseT problemebs, rogoricaa klientis mier SeTanxmebis pirobis 

an maRaziis sinamdvilis Semowmeba. amitom msoflios udidesi 

kompaniebi did kapitals abandeben am mimarTulebis 

gasanviTareblad da radikalur formebs mimarTaven msoflio 

bazarze sakuTari adgilis dasamkvidreblad, Tumca momavali 

cifruli ekonomikis birTvi (Digital economy) aris ara mxolod 

savaWro aramed saqmiani tranzaqciebis Catarebis saSualeba, rac 

gulisxmobs individualur da korporaciul kontraqtebs, 

investiciebis da kapitalis gadaadgilebas [17]. 
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1.4. eleqtronuli komerciis infrastruqturuli 

sistema  
 

el-komerciis muSaoba damokidebulia qselis garegnul 

infrastruqturaze. es ukanaskneli moicavs informaciis 

gadacemis matareblebs [23]. amitom masSi Sedis interneti, 

sakabelo televizia, telekomunikaciuri da kerZo 

korporaciuli qselebi. 

sawarmoo infrastruqtura fokusirdeba produqciaze da 

imaze, rac saWiroa mis Sesaqmnelad. gayidvis infrastruqturis 

mizania SeaTanxmos saqoneli da momsaxureba momxmarebelTan. 

momsaxurebis infrastruqtura ki moicavs gayidvis, gayidvis 

Semdgomi mxardaWeris da usafrTxoebis procesebs  [24].  
qselis muSaoba mTlianad damokidebulia protokolebze _ 

qselis muSaobis wesebze. protokolebi gansazRvravs. Tu  

rogor ukavSirdeba el-komerciis gamoyenebiTi nawili  qsels, 

Tu rogor iyofa monacemebi gamoyenebiTi paketebad sakabelo 

gadacemebisTvis. amasTanve rogori eleqtronuli signalebi 

warmoadgens monacemebs qselur kabelSi. monacemebi 

dajgufebulia cifruli qselebisaTvis gadasacemad. paketebi am 

monacemebis garda Seicavs maTze sakontrolo informaciasac. 

protokolis SemuSavebisas ganisazRvreba is, Tu rogor 

gacvlis igi monacemebs mezobel doneebs Soris. mecnierulad 

dasabuTebuli da efeqturad funqcionirebadi el-komerciuli 

sistema gvTavazobs ZiriTadi elementebis jgufs, romelic 

uzrunvelyofs konkretuli pirobebis Sesrulebas[25]. 

eleqrtonuli komerciis ZiriTadi elementebi iyofa or 

jgufad: pirvelSi ganTavsebuli elementebi warmoadgens 

eleqrtonuli komerciis infrastruqturuli sistemis yvela 

komponents, xolo meore jgufSi ganTavsebuli elementebi ki 

maTi realizaciis organizaciuli formis mravalsaxeobas. 

pirveli jgufis ZiriTad elementebi mniSvnelovnad 

gansxvavdeba im elementebisgan, romelTac adgili hqonda 

tradiciuli maRaziebis SemTxvevaSi. el-komerciis sistema  

iyenebs absoliturad gansxvavebil biznes-saSualebebs [25]. 
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 eleqrtonuli komerciis infrastruqturuli sistemis 

ZiriTad elementebs aqvs 1.4 naxazze warmodgenili  saxe:   

·- specialuri programuli uzrunvelyofa; 

·- monacemTa bazebis marTvis sistema; 

·- satelekomunikacio kavSirebi; 

·- usafrTxoebis sistema saqonlis yidva-gayidvis da 

momsaxurebis sferoSi; 

·- iuridiuli samarTlianobis uzrunvelyofa; 

·- virtualuri sabazo sistema; 

·- specialuri sagadamxdelo sistema; 

·- sawyobis avtomaturi momsaxureba; 

·- saqonlis miwodebisa da momsaxureobis sistema; 

·- safinanso institutebi (sabrokero da sxv.); 

·- sagadasxado sistema da sabaJo tarifebi; 

·- marketinguli momsaxureoba, romelic moicavs: sareklamo Tu 

fasebis regulirebis da dizainis ganyofilebebs: (web-gverdebi,  
web-serveri). 

SemovitanoT ramdenime komponentis ganmarteba. 

eleqtronuli maRazia. igi ganTavsebulia internet-qselSi,  

web-serveris saxiT. aseTi saxis maRaziis Seqmnis mTavari 

mizania uzrunvelyos, drois minimalur SualedSi saqonlis 

gasaReba da daxmareba gauwios internetis sxva momxmareblebs, 

raTa iafad da swrafad SearCion maTTvis sasurveli 

produqcia, aseve yvela momxmarebels saSualeba aqvs awarmoos 

SekveTebi. 

specialuri programuli uzrunvelyofa. programuli 

uzrunvelyofisTvis gamoiyeneba daprogramebis Semdegi enebi _ 
Java, HTML, XML da a.S. monacemTa Setana-gamotanis Sablonebi, 

dizaini da web-gverdebis momzadebis saSualeba,  specialuri 

programuli uzrunvelyofa da a.S. 

iuridiuli uzrunvelyofa.  

eleqtronuli komerciis organizacia, pirvel rigSi 

bazirebuli unda iyos tradiciul iuridiul normebiT da 

wesebiT, meore rigSi ki unda moxdes axali specializirebuli 

samarTlis institutebis mier miRebuli cvlilebebis da 
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procedurebis  gaTvaliswineba. amas garda aqtualuria 

kanonmdeblobis unifikacia, agreTve procedurebis da wesebis 

gamartiveba, romlebic gamoiyeneba sxvadasxva qveynebSi. igi 

xels uwyobs TanamSromlobas  biznesis warmoebasa da Sesabamis 

saxelmwifo marTvis struqturebs Soris[23]. 

specialuri sagadasaxado sistema. internetis saSualebiT 

gadaxdis warmoeba xorcieldba sxvadasxva baraTebis 

daxmarebiT.[24] 

internet qselis SesaZleblobebis gamoyeneba momxmareblis 

uSualod aqtiuri CareviT. es SesaZloa iyos, rogorc minimumi 
web – gverdi an sakuTari web- serveri, xolo rogorc 

maqsimumi _ usazRvro SesaZleblobebi, rac gamoixateba 

interaqtiuli maRaziebis arsebobaSi da msxvili firmebis 

xelmZRvanelebTan uSualo kavSirebSi.  

rodesac vsaubrobT ekonomikaze da masSi mimdinare 

procesebze, aucilebelia gaviTvaliswinoT ramdenime ZiriTadi 

principi:  

ekonomikur movlenas gansazRvravs mravali cvalebadi 

faqtori, amitom am movlenis Seswavlis gasaadvileblad 

afiqsireben (ucvlelad Tvlian) yvela faqtors garda erTisa 

da swavloben Tu rogor reagirebs movlena am erTi faqtoris 

cvlilebaze sxva faqtorebis ucvlelobis pirobebSi. 

 magaliTad, yvelasaTvis cnobilia, rom miwodeba, moTxovna 

da fasi urTierTdakavSirebulia. izrdeba fasi klebulobs 

moTxovna da piriqiT klebulobs fasi moTxovna izrdeba, es 

urTierTkavSiri ekonomikaSi aqsiomad iTvleba (aris 

gamonaklisi SemTxvevebi, rodesac es principi irRveva).  

moTxovnis da miwodebis ganmsazRvreli centraluri 

faqtori fasia. gamyidvelebisTvis ukeTesia mRali fasi, xolo 

myidvelisaTvis – dabali, Tu yvela sxva piroba erTnairia. 

TudavadebT erTmaneTs grafikebs, moTxovnis da miwodebis 

mrudebi gadaikveTeba. N1.5 naxazze amas Semdegnairi saxe aqvs:  
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nax.1.5.  

 

D – moTxovnis mrudi; S – miwodebis mrudi; P- fasebis RerZi; 
Q - miwodebuli saqonlis raodenobis RerZi; E- wonasworobis 
wertili. 

mocemuli naxazidan[26] Cans, rom arsebobs erTaderTi fasi, 

romlis drosac momxmarebelTa da mimwodebelTa interesebi 

erTmaneTs emTxveva. Aam fass wonasworul sabazro fass (Market 
Equilibrium Price) uwodeben. igi zustad im wertilSia sadac 

gadaikveTeba moTxovnisa da miwodebis mrudi. Ee.i. 

wonasworobis wertili – es iseTi wertilia, romelSic 

moTxovnisa da miwodebis sidideebi erTmaneTis tolia, xolo 

sabazro fasi - es iseTi fasia, romelic ganisazRvreba 

moTxovnisa da miwodebis saSualebiT. 
 

1.5. monacemTaA sacavis analizis  
OLAP-  instrumenti 

monacemTa mravalganzomilebian kompleqsuri analizis 

teqnologias uwodeben  OLAP (Online Analytical Processing) 
teqnologias, romelic ase ganimarteba: “monacemTa operatiuli 

analizi~, monacemTa sacavSi igi warmoadgens gasaRebur 

komponents.   
OLAP – instrumenti pirvelad monacemebs asaxavs 

informaciis saxiT, romlis daxmarebiTac SesaZlebeli xdeba 

sawarmoo moculobis  Sesaxeb viqonioT realuri warmodgena. 

amave dros igi unikaluri instrumentia, romelic saSualebas  

gvaZlevs sxvadasxva  WriliT CavataroT informaciis 

mravalganzomilebiani analizi. 
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1.5.1. OLAP  mravalganzomilebiani  

warmodgena = kubi. 

OLAP  warmoadgens swrafmoqmed da xelsayrel saSualebas 

saqmiani informaciis daTvalierebisa da analizisaTvis [57,58]. 

igi ar aris calke aRebuli programuli produqti, 

programirebis ena an romelime konkretuli teqnologia.  
OLAP–s gaaCnia sakuTari koncefcia, principebi da 

moTxovnebi, romelic eyrdnoba programul produqts da 

analitikosebs uadvilebs monacemebTan urTierTobas.  

analitikosi aris gansakuTrebuli momxmarebeli 

korporaciuli informaciiT. analitikosis amocanaa daamyaros 

wesrigi did monacemTa masivSi, amitom misTvis mniSvnelovani ar 

aris calkeuli faqtebi. monacemTa sacavSi arsebuli calkeuli 

faqtebiT SeiZleba dainteresdes  magaliTad, buxhalteri an 

romelime ganyofilebis xelmZRvaneli, romelTa kompetenciaSic 

Sedis saqmiani SeTanxmebebi.  

analitikosisaTvis ki erTi romelime saxis monacemi 

TiTqmis arafers warmoadgens, misi interesis sfero SeiZleba 

gaxdes drois raRac SualedSi (mag., erTi Tvis, erTi wlis) 

romelime msxvili obieqtis, yvela saxis sqmiani SeTanxmeba.  

amave dros analitikoss SeuZlia ar gaamaxvilos yuradReba 

iseT informaciaze, rogoricaa mag., momxmareblis misamarTi, 

telefonis nomeri, kontraqtis indeqsi da a.S.  

misTvis saWiro informacia warmodgenili unda iyos 

ricxviTi mniSvnelobebiT, es ganapirobebs misi moqmedebis 

ZiriTad arss.  es ukanaskneli miuTiTebs imaze, rom 

analitikosi muSaobs aseTi saxis cxrilTan:(cx.1.1) qveyana, 

saqoneli da weli warmoadgens atributebs, xolo yidva 

gayidvis moculoba gamosaxulia ricxviTi mniSvnelobiT. 

analitikosis amocana mdgomareobs atributebsa da ricxviT 

parametrebs Soris damokidebulebis garkvevaSi. Tu cxrils 

davakvirdebiTSevamCnevT,  rom  cxrilis warmodgena 

SesaZlebelia sam ganzomilebaSi: erTi RerZis gaswvriv 

dalagdeba qveynebi, meoreze, saqoneli, xolo mesameze weli. 
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Tavisi mniSvnelobiT igi gamosaxavs samganzomilebian masivs 

Sesabamisi yidva-gayidvis  moculobiT. 
  

 

 
 

N1.6 naxazze  gansxvavebuli  feri gamoxatavs segments 

sadac im wels  ar arsebobs monacemi mag. germanias  2001 
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wels rezinis  nakeTobebze ara aqvs  infomacia. swored aseTi 

saxis sam ganzomilebian masivs uwodeben OLAP – kubs.  
aucileblobas ar warmoadgens kubis yvela elementis 

Sevseba, mag., Tu ar iqneba informacia, rogorc aRvniSneT 

germaniaSi 2001 wels rezinis nakeTobebze, maSin Sesabamisi 

ujredi ubralod ar iqneba gansazRvruli  OLAP –  danarTSi 
da amave dros saWiroebas ar warmoadgens danarTSi moxvdes 

mravalganzomilebiani struqturis yvela elementi,  mTavaria 

momxmarebelma miiRos mxolod saWiro monacemebi.  kubSi  

mravalganzomilebian monacemTa kompaqturi Senaxva ganapirobebs, 

rom ar moxdes mexsierebis usargeblo dakargva arasasurvel 

informaciaze.  

Tu namdvil kubs, SevadarebT  OLAP – kubs, maSin maT 

Soris SevniSnavT gansxvavebas – namdvili kubis elementebis 

raodenoba yvela ganzomilebaSi erTnairia, xolo OLAP – kubi 
ar aris zustad gansazRvruli. igi SeiZleba iyos rogorc 

organzomilebiani, aseve sam da mravalganzomilebiani, 

damokidebulia Tu  rogori saxis amocanasTan gvaqvs saqme. 

    OLAP – kubis TiToeuli ganzomileba Sedgeba egreT 

wodebuli Sreebis an calkeuli nawilebisgan mag., ganzomileba 

‚qveyana~ Sedgeba Sreebisgan: germania, venesuela, argentina da 

a.S. TviTon mravalganzomilebiani kubis gamoyeneba 

analizisaTvis SeuZlebelia. mag., Tu mocemuli gvaqs eqvs an 

cxrametganzomilebiani kubi maTi adekvaturi gardaqmna 

sirTuleebTan aris dakavSirebuli, amitom gamoyenebis win 

mravalganzomilebiani kubidan gamoyofen, organzomilebian 

cxrils am operacias uwodeben kubis ‚gakveTas~.  analitikosebi 

mravalganzomilebian kubidan ‚amokveTen~ maTTvis saintereso 

Sreebs.  Sesabamisad ‚gaukveTavi~ rCeba ori ganzomileba. 

rodesac kubi Seicavs ramdenime saxis ricxviT mniSvnelobas, 

erTi saxis mniSvnelobebi ganTavsdeba cxrilis erT 

ganzomilebaSi. 
Tu zemoT mocemul cxrils kargad davakvirdebiT, 

SevamCnevT rom iq mocemuli monacemebi pirveladi ki ar aris, 

aramed SedarebiT mcire elementebi  dajgufebulia da 
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warmodgenilia srulyofili saxiT.  mag., weliwadi SegviZlia 

davyoT kvartalebad, kvartalebi Tveebad, Tveebi kvireebad, 

kvirebi dReebad da a.S. qveyana Sedgeba regionebisgan regionebi 

– dasaxlebuli punqtebisgan.  
 OLAP – Si aseTi saxis mravaldonian gaerTianebas  

uwodeben ierarqias. calkeuli elementi Seicavs ramodenime 

saxis ierarqias: mag. dRe-kvira-Tve an dRe-dekada-kvartali. 

monacemTa dajgufeba iwyeba yvelaze dabali donidan da bolos 

jgufdeba maRali donis monacemamde. imisaTvis, rom daCqardes 

erTi mdgomareobidan meoreSi gadasvlis procesi da monacemTa 

sxvadasxva doneze  dajgufeba, yvela monacemi unda inaxebodes 

kubSi. erTi SexedviT momxmarebeli xedavs mxolod erT kubs, 

magram SegviZlia vTqvaT, rom es kubi Seicavs primitiuli 

kubebis mTel  simravles. 

1.5.2. ierarqia anu monacemTa agregatuli  

saxiT warmodgena 

erT-erTi mniSvnelovani garemoeba, ramac OLAP – 
teqnologia warmoaCina, rogorc efeqturi da 

maRalmwarmoebluri instrumenti, es aris ierarqiuli 

gaerTianebebis damsaxureba. 

analitikosi, damoukideblad an programistis daxmarebiT 

dasvavs Sesabamis SQL – moTxovnas da Sedegad Rebulobs 

monacemebs eleqtronuli cxrilis saxiT. am dros warmoiqmneba 

dabrkolebaTa mTeli simravle, saidanac SeiZleba gamovyoT 

ramdenime maTgani:  

1. analitikosi garkveuli drois ganmavlobaSi elodeba 

programistisgan   informaciis miRebas;   

2. informaciis miwodeba xdeba mxolod erTi cxrilis 

saSualebiT, ris gamoc SeuZlebelia Catardes srulyofili 

kvleva. amitom erTsa da imave produqtze unda Catardes 

ramdenime gamokvleva;   

3. rogorc zemoT aRvniSneT, analitikoss ar sWirdeba 

yvela umniSvnelo informacia, mas sWirdeba mxolod 

mniSvnelovani informacia erTdroulad.  es imas niSnavs, rom 

korporaciul relaciuri monacemTa bazebis marTvis sistemis 
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serverma, romelsac analitikosi mimarTavs, unda miawodos 

yvelaze aqtualuri informacia da, amave dros, dablokos sxva 

danarCeni tranzaqciebi.  

arsebuli problemis  gadasaWrelad  OLAP – teqnologia 

aris erT-erTi saSualeba.   OLAP – kubi warmoadgens meta-
angariSTa nakrebs. gakveTili meta-angariSi (anu kubi) 

analitikoss saSualebas aZlevs sxvadasxva ganzomilebaSi 

warmoadginos misTvis saintereso organizaciis  struqturuli 

monacemebi an angariSi.  

sistemis srulyofili analizisTvis  OLAP – instrumentis 
gamoyenebisas mniSvnelovania 5 ZiriTad principi, mas uwodeben 

FASMI – tests.  aq konkretulad gansazRvrulia  OLAP – 
produqtis moTxovnebi.  

FASMI – abreviatura ganisazRvreba testis Semadgeneli 

TiToeuli punqtisgan:  

• Fast (swrafi) _ OLAP   danarTma  unda uzrunvelyos 

analizuri monacemebis miReba minimalur droSi. analizi unda 

Catardes rac SeiZleba swrafad da unda moxdes yvela 

informaciuli aspeqtis gaTvaliswineba. am periodis 

xangrZlivoba saSualod unda iyos xuTi wami da urfo naklebi; 

• Analysis (analizi) _ OLAP   danarTma  momxmarebels unda 

misces saSualeba ganaxorcielos  ricxviTi da statistikuri 

analizi; 

• Shared (erTdroulad gamoyeneba) _ OLAP   danarTma  
unda uzrunvelyos erTsa da imave dros ramdenime momxmareblis 

erTdrouli muSaoba. amave dros unda Semowmdes, ramdenad 

daculia konfidencialuri informacia;  

• Multidimensional (mravalganzomileba) _ es aris OLAP –
is damaxasiaTebeli arsebiTi Tviseba; 

• Information (informacia) _ OLAP  danarTma momxmarebels  

unda misces saSualeba, miiRos saWiro informacia, 

damoukideblad misi moculobisa da Senaxvis adgilisa. 
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1.5.3. monacemTa mravalganzomilebiani Senaxvis teqnikuri 

aspeqtebi.  

mravalganzomilebian monacemTa sacavSi Tavmoyrili 

agregatuli monacemebi sxvadasxva doneze erTmaneTisgan 

gansxvavdeba. mag.,  yidva-gayidvis moculoba erT dReSi, TveSi, 

weliwadSi, saqonlis kategoria  da a.S.  

agregatul moncemTa Senaxvis mizania  moTxovnaTa 

dakmayofilebaze daxarjuli drois Semcireba, ramdenadac 

umetes SemTxvevaSi  analizis da prognozis sferos 

warmoadgens ara detaluri informacia, aramed gaerTianebuli, 

saboolo saxemde miyvanili dajgufebuli monacemebi. amitom 

mravalganzomilebian monacemTa bazis Seqmnis dros, yovelTvis 

gasaTvaliswinebelia, rom Setanili iqnes ramdenime agragatuli 

monacemi. gasaTvaliswinebelia  is faqtic, rom yvela monacemis 

agragatuli saxiT Senaxva gaumarTlebelia, radgan monacemTa 

moculobaSi axali ganzomilebis damatebis SemTxveveaSi kubi 

sadac am monacemis Camateba moxdeba, daiwyebs zrdas 

eqsponencialurad am process uwodeben monacemTa moculobis 

‘feTqebad zomas~, amitom agregatul monacemTa moculobis 

zomis xarisxi damokidebulia kubebis raodenobaze da ierarqiis 

sxvadasxva doneze mimdinare gazomvebze.  ‘feTqebad zomis~ 

problemis gadasaWrelad gamoiyeneba sxvadasxva saxis monacemTa 

Senaxvis sqemebi :  MOLAP, ROLAP, JOLAP da HOLAP. 
MOLAP – ( mravalganzomilebiani OLAP )  produqts 

safuZvlad udevs monacemTa ararelaciuri struqtura, 

romelic uzrunvelyofs monacemTa mravalganzomilebian 

Senaxvas.  
ROLAP _ (relaciuri OLAP ) aseT instrumentSi 

mravalganzomilebiani struqtura realizdeba relaciuri 

cxrilebiT, xolo monacemebi analizis procesSi Sesabamisad 

SeirCeva monacemTa relaciuri bazebidan analizuri 

instrumentiT.  
JOLAP _ instrumentis  gamoyenebisas TiToeuli moTxovnis 

modelireba SesaZlebelia, rogorc erTian obieqtTa jgufi, ris 

ganxorcielebaSic exmareba grafikul interfeisSi operaciaTa 
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Tanamimdevruli struqtura da  moTxovnaTa modifikaciis 

gansazRvra. JOLAP ( Java Specification Requet-69) gmoiyeneba 

sxvadasxva specifikaciaSi mag., rogoricaa:  jgufi  OMG   
metamodelisTvis  Common Warehouse  Metamodel (CWM), 
obieqturi modeli  Meta Object  Facility (MOF), XML Metadata 
Interchange (XMI), da agreTve Java Metadata Interface (JMI,JSR-40). 
am interfeisis arqiteqtura erTdroulad J2EE  da  J2SE ;  

mravalganzomilebiani OLAP uzrunvelyofs maRal 

mwarmoeblurobas, magram struqturebi ar SeiZleba gamoviyenoT 

didi moculobis monacemTa damuSavebisTvis, radganac didi 

gabaritebi moiTxovs did aparatul resursebs. amasTan erTad 

hiperkubis datvirTva SeiZleba iyos Zalian maRali, rac 

SemdgomSi Tavs iCens informaciis miwodebis siswrafeze. 

SeiZleba vTqvaT piriqiTac, relaciuri OLAP  
uzrunvelyofs Senaxuli monacemebis didi masivebis damuSavebas, 

ase rom SeiZleba uzrunvelvyoT ufro ekonomiuri Senaxva, 

magram amasTan erTad, mniSvnelovan rols iTamaSebs 

mravalganzomilebian samuSaos Sesrulebis siCqareze. msgavss 

msjelobas mivyavarT axali klasis gamoyofaze, romelic aris  
HOLAP  analizuri instrumenti.  

es aris hibriduli monacemTa operatiul-analizuri 

damuSavebis instrumenti. aseTi klasis instrumenti saSualebas 

iZleva SeTanxmdes orive midgoma _ relaciuri da 

mravalganzomilebiani. xelmisawvdomi gaxdeba rogorc 

mravalganzomolebiani monacemTa bazebi aseve relaciuri 

monacemebi. 

 

1.6. monacemTaA sacavis Seqmnis da  

modelirebis instrumenti  
monacemTaA sacavebis Seqmnisa da modelirebis instrumenti 

SeiZleba gamoyenebul iqnas sxvadasxva wyaroiebidan miRebul 

monacemTa mogrovebisTvisa am informaciis gardaqnisa da 

agreTve mis globalur an lokalur doneze sacavSi 

CasatvirTad.  
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sacavis samrewvelo reJimSi marTvisaTvis gamoiyeneba IBM 
DB2 Warehouse Manager, instrumenti, romelic warmoadgens 

sacavis ZiriTadd meqanizms[4]. 

monacemTa sacavis daproeqtebis etapze Data Warehouse 
Center – warmoadgens saTadarigo instrumentul saSualebas 

monacemTa sacavis SeqmnisaTvis. Mmis SemadgenlobaSi Sedis 
Warehouse Schema Modeler da Process Modeler. isini gamoiyeneba 
daproeqtebisTvis, sxvadasxva sqemaTa generaciisaTvis da 

monacemTaA CatvirTvisaTvis, agreTve SesaZlebelia Catarebul 

moqmedebaTa grafikuli aRwera, romelic sruldeba sacavis 

agebisas. Process Modeler axorcielebs monacemTa upirobo 

damuSavebas, arsebul    movlenebze Setyobinebas da marTvis 

kalendarul dagegmvas. 
IBM DB2 UDB Data Warehouse Editions – axali, 

mravalfunqciuri paketia monacemTa sacavebis organizebisaTvis, 

romlis bazasac IBM DB2 Universal Database Version 8.1 Enterprise 
Server Edition (ESE)_warmoadgens, amave dros igi aris 

damatebiTi saSualeba sacavis administrirebisaTvis, monacemTa 

integraciisaTvis, marTvisa da analizisTvis. 
DB2 Data Warehouse Enterprise Edition –paketi 

orientirebulia nebismieri zomis monacemTa sacavis Seqmnaze 

nebismier dargSi, rac saSualebas gvaZlevs avagoT mZlavri 

sacavi farTo analizuri danarTebisTvis. Ppaketis moculoba 

SeiZleba iyos 10 terabaitze meti. 
DB2 Data Warehouse Enterprise Edition-SeiZleba gamoyenebuli 

iqnas Semdeg platformebze: IBM AIX, Microsoft Windows 
2000/2003, Linux  Sun Solaris. 

IBM DB2 Cube Views -warmoadgens gadawyvetilebis miRebis 

Tanamedrove saSualebas, romelic OLAP – operaciebs 

axorcielebs monacebTa bazebis marTvis IBM DB2 sistemebSi. 
misi daxmarebiT momxmarebels SeuZlia Seqmnas monacemTaA 

swrafad gardamqmneli da iolad marTvadi OLAP – 
gadawyvetileba, romelic xels uwyobs amaRldes analizuri 

danarTebis mTeli speqtris warmadoba. 
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IBM DB2 Cube Views–gamWvirvaled warmoadgens 

mravalganzomilebian monacemTa A bazebis struqturas Semdegi 

faqtorebis daxmarebiT: 

qmnis metamonacemebsÑsxvadasxva ganzomilebis, ierarqiis, 

atributebis da analizuri funqciisaTvis; 

xels uwyobs da AamaRlebs î OLAP – instrumentis 

efeqturobas; 

•  DB2–katalogSi Setanili OLAP metamonace-

mebiàamaRlebs am instrumentebis maRalefeqturobas; 

• DB2–maRalefeqturi teqnologiis gamoyeneba imdenad 

martivia,írom igi SeiZleba SevadaroT jamur cxrilebsa da 

analizur funqciebs.èå 
IBM DB2 Query Patroller – moTxovnaTa marTvis 

maRalmwarmoebluri sistema, romelic axorcielebs dinamikur 

kontrols moTxovnaTa nakadze da DB2–monacemTa bazaze 

Semdegi saSualebebiT: 

- moTxovnaTa Soris racionalurad unda ganawildes 

sistemis resursebi, miuxedavad imisa rogori sirTulisaa 

moTxovna; 

- moTxovnaTa avtomaturi gadayvana lodinis reJimSi; 

- kontrilidan gamosul moTxovnaTa sistemidan gamoyvana.  

 Query Patroller - uzrunvelyofs monacemTa sacavze 

datvirTvis regulirebas, mcire da did moTxovnaTa swrafad 

dasakmayofileblad sistemis resursebis efeqtur gamoyenebas. 

agreTve igi xels uwyobs monacemTa mogrovebas da informaciis 

analizs moTxovnaze pasuxis gasacemad. 

1.7. sacavebis mmarTveli IBM DB2 Warehouse  
Manager – sistema 

IBM DB2 Warehouse Manager – uzrunvelyofs monacemTa 

sacavebis avtomatizebul  organizebas [56]. misi mizania 

biznesTan dakavSirebuli  informaciis Rrmad Cawvdoma  da 

marTva, raTa sworad moaxdinos biznesis warmoeba. am 

infrastruqturaSi SeiZleba gaerTiandes sxva instrumentebi da 
Business Intelligence (inteleqtualuri biznesi) danarTebi, 
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romlebic gvaZlevs imis garantias, rom moviRebT im droisTvis 

arsebuli yvelaze aqtualuri informacia, rac dagvexmareba 

biznesis sxvadasxva sferoSi gaazrebuli gadawyvetilebis 

miRebaSi.  IBM DB2 – aris monacemTa bazebis marTvis saukeTeso 
sistema, romelic xels uwyobs sainformacio sacavis Seqmnas. 

DB2- sacavis menejeri:  gvTavazobs gafarToebul 

funqcionalur gaerTianebas, sadac sabaziso DB2-s 
SesaZleblobas emateba (ETL – Extraction, Transformation and 
Loading) monacemTa gardaqmnis  da CatvirTvis meqanizmebi; 

- metamonacemTaA da sainformacio katalogis marTva. 

sainformacoi katalogi iZleva  metamonacemTa  dasmuli 

moTxovnis gaerTianebis saSualebas; 

- ganawilebul sistemebSi  monacemTa CatvirTvas da 

gardaqmnas- ETL; 
masSi gaerTianebulia  QMF for Windows – danarTi, 

romelic xels uwyobs DB2 paketisTvis, Windows an Web 
interfeisis daxmarebiT moTxovnebis dayenebas. 

aRsaniSnavia agreTve DB2 Warehouse Manager V8-is Semdegi 
mxare: 

- gamoyenebisas igi sakmaod martivia, gamoirCeva maRali  

mwarmoeblurobiT; 

-·erTdroulad axorcielebs ramdenime operacias; 

- axdens sawyis monacemTaA Tavmoyras da warmoadgens 

gaerTianebuli sacavis saxiT; 

- axedns monacemTa swrafad Sevsebas; 

- sainformacio katalogisTvis axali interfeisis 

srulyofa; 

- uzrunvelyofs  IBM AIX  da Linux  – operaciuli 

sistemisTvis monacemTaA sacavis serveris dakavSirebas. 
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II Tavi. monacemTa sacavis daproeqteba 

2.1. monacemTa sacavis struqtura da  

ZiriTadi elementebi 

monacemTa sacavis (Data Warehouse - DWH) idea, romelic 

warmoadgens marTvis sainformacio sitemebis daproeqtebis da 

raealizaciis  erT-erT uaxles teqnologias,  aqtualuri 

gaxda 90-iani wlebidan. am ideis fuZemdeblad moixsenieba 

amerikeli mecnieri v. h. inmoni [27].  

monacemTa sacavi aRiwereboda, rogorc `monacemTa 

supermarketi~, `super monacemTa baza~. am mimarTulebiT 

pirveli proeqti `evropis biznes informaciuli sistema~  1988 

wels IBM firmis mier ganxorcielda.  globalur monacemTa 

Senaxva da maTi analizi savaWro kompaniebis muSaobisas ara 

marto amaRlebs muSaobis efeqturobas, aramed uZlebs mkacr 

konkurencias, romelic saerTaSoriso bazarze yovelwliurad 

Zlierdeba. 

monacemTa sacavis farTo gamoyeneba, msoflio biznes 

gaerTianebaSi adasturebs im faqts, rom am teqnologiaze 

dayrdnobiT mogeba yovelwliurad izrdeba aTobiT miliardi 

dolariT. bankebSi Catarebulma analizma aCvena, rom sabazo 

tranzaqciebis da sasurvel monacemebze arsebuli informaciis 

moculoba Zalian didia. pirveladi  analizisaTvis unda 

momzaddes gafarToebuli monacemebi da mieces indeqsacia. 

amisaTvis saWiroa farTo kompiuteruli resursebi, romelic 

saSualebas iZleva mcire drois ganmavlobaSi Sesruldes Zebna  

ramdenime cxriliSi, romlic aTobiT milion Canawers Seicavs 

da ganxorcieldes monacemTa  SerCeva. 
monacemTa sacavi aris kompleqsuri sistema, romelic 

Sedgeba Semdegi ZiriTadi funqciuri blokebisagan: 

- monacemTa ganawilebuli, relaciuri bazebis marTvis 

sistemebi; 

- informaciis wyaroebidan operatiul  monacemTa 

CatvirTvis da gardaqmnis saSualeba; 
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- sacavis daproeqtebis meToduri da instrumentuli 

saSualebani; 

- sacavis agebisa da modifikavciis saSualebani; 

- sacavis metamonacemTa ierarqiuli organizebis 

hiperlinkuri saSualebani; 

- sacavis funqciur momxmarebelTa moTxovnebis winaswari 

analizisa da tranzaqciebis efeqturad Sesrulebis dagegmvis 

saSualebani; 

- sacavis sainformacio blokebisa da arqivis operatiuli 

analizis instrumentuli saSualebani.  

2.1 naxazze mocemuli gvaqvs ganawilebuli avtomatizebuli 

marTvis sistemis monacemTa sacavis zogadi sqema. 

 
nax.2.1 

monacemTa sacavis muSaobis principi aseTia:  pirvel etapze 

DWH–s teqnologiis gamoyenebis saSualebiT, relaciur 

bazebSi erTad Tavmoyrili monacemebi lagdeba garkveuli 

struqturuli TanamimdevrobiT, xdeba maTi `dawmenda~. meore 

etapze warmoebs maTi teqnologiuri damuSaveba monacemTa 

operatiuli analizis OLAP _ teqnologiis gamoyenebiT. xolo 

mesame etapze es monacemebi momxmareblebs miewodebaT 

internetis saSualebiT.  
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informaciuli blokebi, romlebic monacemTa sacavebSia 

ganawilebuli, mizanmimarTulad Tavsdeba internet – gverdebze 

da xelmisawvdomia farTo momxmareblisTvis.  

monacemTaA sacavis koncefciis avtori, v. inmoni aRniSnavda, 

rom monacemTa sacavi  aris: `sagnobriv orientirebul  

monacemTa qronologiuri nakadi, romlis mizansac 

organizebuli marTva warmoadgens~ [28,29].  

monacemTa relaciur modelebze agebul bazebisa da 

sacavebisaTvis SQL (Structured Query Language) monacemTa 

struqturirebadi ena aris erT_erTi efeqturi, saukeTeso 

saSualebaa monacemTa manipulirebisaTvis. igi aRiarebulia 

saerTaSoriso standartad, amitomac informaciuli 

sacavebisaTvis mizanSewonilia relaciuri platforma.  

relaciuri cxrilebiT warmodgenil   monacemebsa da 

sainformacio blokebs Soris arsebobs logikur 

urTierTmimarTebaTa oTxi saxe, romlebic gamoiyeneba 

konceptualuri modelirebisaTvis:  

1. erTi-erTTan (1:1) _ ganxilul atributs aqvs 

ierarqiuli atributis Cveulebrivi rekvizitis saxe. mag., 

organizaciis sruli dasaxeleba, romelic kavSirSia iuridiul 

pirTa cnobarSi, misi registraciis unikalur nomerTan; 

2. mravali-erTTan (M :1) _ ganxiluli atributi SeiZleba 

warmoadgendes romelime cnobaris elements, romelic 

Sesabamisad aris mniSvnelovani atributi. mag., organizaciul _ 

teritoriuli kavSiris aRwera, romelSic warmodgenilia 

organizacia, Tavisi unikaluri kodiT, xolo teritoria 

SeiZleba warmovadginoT, rogorc Teoriulad SeuzRudavi  

organizaciaTa simravle. e.i. atributi `teritoria ~ aRwers 

organizaciebsac;  

3. erTi-mravalTan (1:M)  _ atributi warmoadgens 

egzempliarebis ganusazRvrel raodenobas, xolo ganxiluli 

atributis egzempliari dakavSirebulia mxolod erT 

iearqiulad maRla mdgom egzempliarTan. mag., sabazo angariSebsa 

da erT mesakuTres (iuridiul pirs) Soris kavSiri;  
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4. mravali-mravalTan (M:N)  _ gansaxilveli atributebi 

erTmaneTs ukavSirdeba mravali saSualebiT, rac romelime erT 

egzempliars saSualebas aZlevs daukavSirdes nebismier 

danarCens. mag., iuridiuli pirebis da damfuZnebelTa sia. 

yoveli iuridiuli piri SeiZleba iyos damfuZnebeli da   

yoveli damfuZnebeli - iuridiuli piri. 

monacemTa sacavi orientirebulia gansazRvrul sagnobriv 

sferoze da organizebulia monacemTa operatiuli bazidan 

Semosul struqturulad gadamuSavebul monacemTa  

qvesimravleebis safuZvelze. informaciis wyaros warmoadgens 

sxvadasxva organizaciaTa danarTebi (aplikaciebi), romlebic 

gamoiyenebs gansxvavebul programul platformebs da 

ukavSirdeba operatiul monacemTa bazas internetis saSualebiT 

(on-line reJimi). SesaZlebelia agreTve sxva saxis kavSirebis 

(off-line reJimi) gamoyenebac. 
monacemTa sacavSi inaxeba monacemTa striqonebis ara mTeli 

simravle, aramed ama Tu im xarisxiT gaerTianebuli 

(agregatuli) informacia, rac xels uwyobs mexsierebis 

efeqturad gamoyenebas.    

dRes azrTa sxvadasxvaobas iwvevs is sakiTxi, Tu ra 

gansxvavebaa monacemTa sacavs, monacemTa bazasa da operaciul 

sistemas Soris. am gansxvavebis asaxsnelad mniSvnelovania TviT 

monacemTa sacavis funqciuri xasiaTis gageba.  

nebismieri operaciuli sistema an monacemTa baza 

orientirebulia kompiuteruli resursebis marTvis an 

monacemTa damuSavebis operaciebze, maSin rodesac monacemTa 

sacavSi yvelaze mniSvenelovania TviT sainformacio obieqti da 

misi miznobrivad damuSavebuli Sedegebis momxmarebelze 

miwodebis moxerxebuloba. sacavis operatiul monacemTa bazaSi 

inaxeba mxolod aqtualuri (axlad Semosuli) monacemebi, maSin 

rodesac sacavSi da arqivSi Tavmoyrilia, kompaniebis muSaobis 

istoriis mTeli sainformacio speqtri.  istoriuli 

monacemebis Senaxva aris erT-erTi aucilebeli piroba da igi 

warmoadgens monacemTa sacavis mTavar Rirsebas, radgan am 
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informaciis daxmarebiTaa SesaZlebeli srulyofil analizis 

warmoeba.  

sacavSi monacemebi inaxeba calkeuli faqtebis cxrilebis 

saxiT, romelTa ganxilvac SesaZlebelia sxvadasxva kuTxiT. 

sabazo sistemebis monacemTa sacavSi informacia 

Tavmoyrilia ara mxolod analizisaTvis. SeiZleba informacia 

miviRoT sabazo saqmianobis iseT funqciur sakiTxebze, 

rogoricaa sabuxhaltro saqme, bankis marTva, saxazino saqme, 

kadrebis marTva da a.S.  

sacavSi arsebuli informaciis safuZvelze gadasawyveti 

sakiTxebi monacemTa analizis instrumentis daxmarebiT 

SeiZleba ganxilul iqnes sxvadasxva doneze, dawyebuli 

gaerTianebuli angariSebis Semadgenlobidan, damTavrebuli 

biujetiT da bankis saqmianobis analiziT.  

klientTa bazis da sabazo produqtebis Sefasebis 

saSualeba, maTi struqturuli da dinamikuri cvlilebis 

analizi, agreTve aqtivis da pasivis xarisxis Sefaseba da 

bankebSi mimdinare biznes-operaciebi, saSualebas gvaZlevs 

droulad SevcvaloT taqtikuri da strategiuli 

gadawyvetilebebi. 

magaliTad, monacemTa sacavis analizis daxmarebiT 

SesaZlebelia gadavWraT iseTi rTuli amocana, rogoricaa 

sxvadasxva obieqtebis ekonomikuri usafrTxoebis (igulisxmeba 

gakotreba) dacva.  
 

 

2.2. monacemTa sacavis daproeqtebis  

meTodur-organizaciuli safuZvlebi 
 
monacemTaA sacavis cneba aqtualuri gaxda 2000 wlidan da 

igi dRemde, sainformacio sitemebis daproeqtebaSi, 

perspeqtiul mimarTulebad iTvleba. sawyis etapze 

sainformacio sistemebis daproeqteba viTardeboda 

`infologikuri~ gziT, xolo axali mimarTulebis ganviTarebis 

tendenciam farTo gamovlineba hpova `monacemTa sacavis~ saxiT. 

informatikaSi rogorc bevri termini, aseve es cnebac 
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moklebulia zust ganmartebas, rac praqtikaSi warmoqmnis 

SeuTavseblobas. arsebobs ganmartebis mravalgvari axsna 

romelTagan erT-erTi aseTia:  

monacemTa sacavi aris romelime organizaciisTvis 

gankuTvnili specialuri baza, sadac mimdinare operatiuli 

samuSaos Sesrulebisas Tavs iyris qronologiur informaciaTa 

mTeli speqtri, romelTa daniSnulebacaa momxmarebels 

miawodos internet gverdebze miznobrivad ganlagebuli 

sainformacio blokebi.  

aseTi saxis monacemTa bazis gamoyeneba im SemTxvevaSia 

SesaZlebeli, Tu uzrunvelyofil iqneba Semdeg funqciaTa 

Sesruleba: 

 
 

 F1( ) -  monacemTa SerCeva.
`monacemTa moxvedra sacavSi~-  aris mTeli rigi 

procesebisa,  romelic emyareba garkveul kanonzomierebas. 

pirvel rigSi erT-erTi mTavari pirobaa, rom monacemebi sacavSi 

unda moxvdes saWiro saxiT, xolo meore rigSi unda xdebodes 

am monacemTa regulireba saWiroebisamebr. `saWiro saxeSi~ 

igulisxmeba, rogorc minimum, informacia unda moviyvanoT 

saWiro formatSi. erTi da imave saxis monacemi SeiZleba 

miviRoT sxvadasxava wyaroebidan gansxvavebuli formatiT, rac 

warmoqmnis SeuTavseblobas, amitom unda moxdes  dasaxelebaTa 

unificireba.   

monacemTa damuSavebis kidev erT saxes warmoadgens 

monacemTa pirveladi gadamuSaveba. sacavSi warmodgenil 

monacemebs Tu siRrmiseulad davukvirdebiT, SevniSnavT rom 

sxvadasxva konteqstSi ganxilvisas isini iZens sxvadasxva 

mniSvnelobebs, ramac SeiZleba migviyanos arasasurvel 

Sedegebamde. pirveladi damuSavebisas xdeba Secdomebis 

gamoaSkaraveba statistikuri damuSavebis sxvadasxva  

saSualebebiT,  SesaZlebelia ukve gamoyenebul monacemTa 

Camocileba da agreTve gamotovebul monacemTa aRdgena. 

operatiuli damuSavebis sistemidan wamosuli monacemebi ar 
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aris erTjeradi gamoyenebis, amitom misi normaluri 

funqcionirebisaTvis unda moqmedebdes sacavSi monacemTa 

gadacemis proceduris Semsrulebeli programebi da maTi 

pirveladi damuSaveba kavSirSi unda iyos gare movlenebTan. 
                           
F2( ) - monacemTa urTierTSeTanxmeba.
rogorc yvela monacemTa baza, monacemTa sacavic SeiZleba 

ganawilebuli iyos kompiuteruli qselis kvanZebSi, sadac 
moTavsebuli informacia miiReba gansxvavebuli wyaroebidan. 

imisaTvis, rom urTierTSeTanxmebulad moqmedebdes  

informaciis momwodebeli sxvadasxva wyaroebi, monacemTaA 

sacavis funqcionirebis qvesistema aucilebelia sargeblobdes 

monacemTa struqturis aRweriT. aseTi aRwerisaTvis iyeneben 

leqsikon-cnobars, sadac Tavmoyrilia cnobebi _ monacemTa 

formatze, struqturaze, informaciis mimReb arxebze, 

wyaroebze da a.S. 
 
F3( ) -monacemTa mopoveba.
 monacemTa sacavsa da operatiul monacemTa bazas Soris 

arsebuli gansxvavebis Sesabamisad, arsebobs maTTan midgomis 

gansxvavebuli saSualebebic. monacemTa sacavTan 

dakavSirebisTvis gamoiyeneba arareglamentirebul moTxovnaTa 

sistema (ad hoc query).  es sistema moTxovnaTa formulirebisas 

gamoirCeva moqnilobiT igi saSualebas gvaZlevs monacemebze 

analizis Catarebisas visargebloT rogorc zogadi, aseve maTi 

detaluri analiziT.  

analizis meore saxe, romelic gamoiyeneba aseT sistemebSi, 

gaTvlis SesaZlo SemTxvevebs (what-if-analysis), rogoricaa: 

realur monacemebSi, ramdenime maCveneblis Secvla da maTi 

analizi, ris Sedegadac icvleba saerTo mdgomareoba. zogadad, 

arareglamentirebul moTxovnaTa sistemis momsaxurebisTvis 

SeiZleba gamoviyenoT ‘monacemTa damuSavebis operatiul 

analizuri sistema~ (OLAP) [30,32,38]. 
monacemTa sacavi eyrdnoba relaciur da 

mravalganzomilebian bazebs. pirveladi saxis monacemebi inaxeba 
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relaciur monacemTa bazaSi (ufro zustad relaciur-

orientirebulSi) da ganTavsebulia specifiur sqemaSi, 

romelsac `radialuri~ sqema an (star schema), ewodeba.  
v. inmoni monacemTaA sacavis konkretul struqturas 

TiTqmis ar ganixilavs, xolo relaciuri bazebis fuZemdebelma, 

e.f. kodma warmoadgina optimizirebuli monacemTa bazebis sqema 

[31,33,37]. mas gaaCnia erTi mTavari cxrili, romelTanac 

dakavSirebulia ramdenime damokidebuli cxrili, mTavari 

cxrilis saSualebiT xdeba damokidebul cxrilTa monacemebiT 

momarageba. mag., komerciuli obieqtis struqturis radialuri 

sqema (nax.2.2). mTavari  cxrili anu faqtebis cxrili asaxavs 

kvlevis obieqts, igi SesaZloa Sedgebodes milionobiT 

striqonisgan.  

 
nax.2.2 

monacemTa organizebis gansxvavebuli midgomaa  monacemTa 

sacavSi, kerZod mravalganzomilebiani sistemis gamoyeneba.  aq 

monacemebi inaxeba ara cxrilSi aramed mravalganzomilebian 
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kubSi. hiperkubis modeli momxmareblisTvis aris TvalsaCino da 

OLAP analizisTvis xelsayreli.  

monacemTa mravalganzomilebian warmodgenas axlavs 

garkveuli sirTuleebic, informaciis damuSavebis 

meTodologiis SerCevis TvalsazrisiT [39]. 

F4( ) - klasifikacia.

es aris monacemTa kvlevis erT-erTi cnobili meTodi, 

sadac ganixileba monacemTa tipebi (klasebi). klasi aris erTi 

tipis obieqtebis simravle, romelTac aqvT msgavsi struqtura 

da qceva [33]. maTi saSualebiT SegviZlia ganvsazRvroT 

movlenebi, situaciebi da procesebi.  

obieqtebi (obieqti ganixileba, rogorc garkveuli arsi 

romelic xasiaTdeba mdgomareobiT da qceviT) unda aRiweros 

Semdegi sidideebiT, rogoricaa: simptomebi, maCveneblebi, 

parametrebi. informacia yoveli klasis Sesaxeb mocemulia 

obieqtebis daxmarebiT (dakvirveba, precendenti) aqedan 

gamomdinare SegviZlia ganvsazRvroT, obieqtTa garkveul jgufi 

Tu romel klass miekuTvneba.   

unda vipovoT kriteriumebi, raTa ganvsazRvroT Tu romeli 

klasifikaciis kategorias mivakuTvnoT obieqti. kriteriumis 

SerCeva eyrdnoba ukve klasificirebuli obieqtis xasiaTis 

Seswavlas. 

amocnobis algoriTmi gamoiyeneba medicinaSic, rodesac 

garkveuli simptomebiT da ambulatoriuli gamokvlevis 

monacemebiT xdeba daavadebis diagnostika, agreTve teqnikaSi, 

rodesac makontrolebeli mowyobilobis maCveneblebiT da 

eqspertuli monacemebis SejerebiT SegviZlia davadginoT 

optimaluri kriteriumebi [37]. 

biznesis bevr sferoSi SeiniSneba mudmivi damkveTis 

dakargvis problema. klasifikaciis instrumentis gamoyenebiT 

SesaZloa gamovyoT damkveTis moTxovnaTa xasiaTis Sesabamisi 

monacemTa jgufi [32]. savaraudoa, rom winaswar Seqmnil 

models gamouCndeba sasurveli damkveTi, aseTi saxis modeli 

SesaZloa iyos damkveTze zemoqmedebis iseTi saSualeba, 



 37

rogoricaa reklama, igi saSualebas iZleva sxvadasxva 

kategoriis damkveTis mosazidad. 
F5( ) –klasterizacia.

klasterizacia mogvagonebs klasifikaciis formas, im 

gansxvavebiT, rom klasifikaciis kriteriumebi ar aris 

mocemuli. klasterizacia monacemTa kvlevisas saSualebas 

gvaZlevs aRmovaCinoT monacemebi, romlebic dajgufebulia raime 

niSan Tvisebebis mixedviT ise, rom erT jgufSi gaerTianebuli 

monacemebi `msgavsia~, xolo sxvadasxva jgufSi `araa msgavsi~. 

klasterizaciis algoriTmi, rogorc pirveladi analizis 

instrumenti, Seucvlelia mravalganzomilebian monacemTa 

jgufis damuSavebisas, amasTan igi Zalian ekonomiuria [38]. 

 
F6( ) – operatiuli analizi OLAP-instrumentiT.
monacemTa sacavebis daproeqtebisa da misi 

funqcionirebisaTvis, meToduri TvalsazrisiT Cven viyenebT e.f. 

kodis mier Camoyalibebul principebs[61]. esaa is 12 wesi, 

romelsac unda akmayofilebdes nebismieri ganawilebuli 

sistema monacemTa sacaviT, raTa Catardes sainformacio 

blokebis srulfasovani operatiuli analizuri samuSaoebi. 

1. monacemTa mravalganzomilebiani konceptualuri 

warmodgena. momxmarebel-analitikosi saproblemo sferos, 

Tavisi bunebis mixedviT xedavs rogorc mravalganzomilebians.  

Sesabamisad  OLAP- modelic unda iyos mravalganzomilebiani. 

aseTi tipis konceptualuri sqema (momxmarebelTa warmodgenebi) 

aiolebs modelirebas, analizs da gamoTvlebs; 

2. gamWvirvaleoba.  OLAP warmodgenili unda iyos Ria 

arqiteqturis konteqstSi, sadac momxmarebels saSualeba eqneba 

drois nebismier monakveTSi, analizuri instrumentis 

saSualebiT daukavSirdes servers da miiRos misTvis sasurveli 

informacia; 

3. miRwevadoba.  OLAP – is momxmarebel analizators unda 

hqondes analizis Catarebis saSualeba, romelic emyareba 

saerTo konceptualur sqemas, romelSic ganTavsebulia 

relaciuri monacemTa baza swarmoTa Sesaxeb arsebuli yvela 
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axali da Zveli monacemebiT. es niSnavs, rom OLAP – ma unda 
warmoadginos Tvisi sakuTari logikuri sqema, raTa Seasrulos 

Sesabamisi gardaqmna da momxmarebels warudginos monacemebi. 

garda amisa aucilebelia winaswar imaze zrunva, Tu sad, 

rogor da rogori saxis fizikuri organizaciis monacemebi 

iqnas gamoyenebuli.  OLAP sistemam unda Seasrulos iseTi 

monacemebis damuSaveba, romelTa moTxovnac realurad arsebobs; 

4. angariSTa damuSavebisas mudmivi warmadoba. Tu  

analitikosis mier Catarebuli gazomvaTa  raodenoba an 

monacemTa bazebis ricxvi mniSvnelovnad izrdeba, momxmarebel 

analizatorisTvis es procesi unda darCes SeumCneveli da ar 

unda aisaxebodes sawarmoo procesebis warmadobis Semcirebaze; 

5. klient serveris _ arqiteqtura. monacemTa didi 

nawili, romelic moiTxovs operatiul analizur gadamuSavebas, 

unda muSaobdes klient-serverul reJimSi. am TvalsazrisiT 

aucilebelia, rom analizuri instrumentis serveruli 

komponentebi iyos `inteleqtualuri~, radgan gansxvavebul 

klientebs SeeZloT daukavSirdnen servers da gamoiyenon 

programiuli paketebi.  `inteleqtualur~ servers unda 

SeeZlos monacemTa bazis SeuTavsebadi logikuri da fizikuri 

sqemis asaxva da gaerTianeba. es uzrunvelyofs gamWvirvaleobas 

da saSualebas iZleva aigos saerTo konceptualuri, logikuri 

da fizikuri sqemebi; 

6. mravalganzomileba. gazomvis yoveli mcdelobis dros 

gamoyenebuli unda iyos miukerZoebeli struqtura da 

operaciuli SesaZlebloba. damatebiTi operaciuli 

SesaZlebloba unda mieces erT-erT romelime cdas da Tu es 

gazomva simetriuli iqneba sxva gazomvis Sedegebis, maSin calke 

aRebuli funqcia SeiZleba warmovadginoT nebismieri gazomvis 

saxiT;  

7. dinamikuri marTva gamonTavisuflebuli reJimiT. OLAP 
– instrumentis fizikuri sqema unda adaptirdebodes 

specifikur analitikur modelTan, raTa optimalurad marTos 

gamonTavisuflebuli matrica. erTi daclili matricisTvis 

arsebobs erTaderTi  optimaluri fizikuri sqema.    OLAP – 
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instrumentis bazuri fizikuri monacemebi praqtikuli 

operaciebisTvis, romelTac aqvT didi analizuri modeli unda 

konfigurirdebodes nebismier qvesimravlesTan. Tu OLAP – 
instruments ar  SeuZlia gaakontrolos da daareguliros 

saanalizebeli monacemebis mniSvnelobebi, is CaiTvleba 

usargeblod da arasaimedod; 

8. mravalmomxmarebloba. xSir SemTxvevaSi momxmarebel-

analitikosi dasmul moTxovnebs ayenebs erT analizur 

modelTan an qmnis gansxvavebul models erTi saxis 

monacemebidan. OLAP – instrumenti ki saSualebas gvaZlevs 

miviRoT usafrTxo, srulyofili da zusti analizuri 

Sedegebi; 

9. SeuzRudavi gadamkveTi operaciebi. monacemTa Semowmebis 

sxvadasxva done da gaerTianebis gza, maTi ierarqiuli bunebis 

gaTvaliswinebiT mWidro kavSirSia  OLAP - modelTan an 

danarTTan. TviTon instrumenti unda moiazrebodes Sesabamis 

gamoTvlebTan da ar unda mosTxovos momxmarebels Tavidan 

gansazRvros gamoTvlebi da operaciebi. gamoTvlebi moiTxovs 

romelime gamoyenebul enaSi gansxvavebuli formulebis 

gansazRvras. aseTi ena SeiZleba gamoviyenoT nebismieri sididis 

monacemTa manipulirebisTvis da ar SezRudos monacemebi 

arsebuli kubis ujredebs Soris da konkretuli ujredebis 

saerTo atributebze; 

10. monacemTa intuiciuri manipulacia. monacemTa  

detalizaciis,  gaerTianebis da sxva manipulaciebi unda 

iyenebdes calkeul ujredebze analizuri modelis Sedegebs da 

ar unda iyenebdes momxmareblis interfeisebs. momxmarebel 

analitikoss unda hqondes yvela aucilebeli piroba imisa, rom 

miiRos srulyofili informacia; 

11. angariSebis miRebis moqnili saSualeba. SetyobinebaTa 

damuSaveba da pasuxis gacema unda iyos moqnili da elastiuri. 

momxmarebels unda SeeZlos monacemTa kombinireba da 

gaanalizeba. moqniloba mniSvnelovania, raTa yuradReba 

gamaxvildes monacemTa ganmasxvavebel niSnebze. Tu raime 

sirTule warmoiqmneba, unda SevCerdeT individualur 
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informaciul moTxovnaze da SeirCes mxolod momlodine 

moTxovna;  
12. SeuzRudavi zomebi da agregaciaTa raodenoba. 

gamokvlevebma aCvenes, rom aucilebeli gazomva erTdroulad 

SeiZleba  Catardes 19-jer. aqedan gamomdinare SeiZleba vTqvaT, 

rom analizuri instrumenti saSualebas gvaZlevs erTdroulad 

vawarmooT 15-dan 20-mde gazomva, amasTan TiToeuli gazomvis 

mcdeloba ar aris SemosazRvruli dadgenili ricxviT.  

es pirobebi SeiZleba CavTvaloT, operatiuli analizuri 

damuSavebis  Teoriul  bazisad. rogorc ukve avRniSneT 
OLAP-Si Zevs monacemTa damuSavebis mravalganzomilebiani 

struqturis idea. rodesac vsaubrobT OLAP–ze, unda 

vigulisxmoT, rom es aris monacemTaAlogikuri struqturis 

mravalganzomilebiani analizuri instrumenti.   
  

2.3.  monacemTa tipizaciis, klasifikaciisa da 

katalogizaciis  amocanis gadawyveta 

saavtomatizacio obieqtis ganawilebuli sistemis monacemTa 

sacavSi gansaTavsebeli sainformacio blokebi Seivseba 

operatiul monacemTa bazebidan, maTi winaswari damuSavebis 

safuZvelze (meToduri safuZvlebi wina paragrafSi iyo 

ganxiluli). rogorc viciT, operatiul bazaSi sawyisi 

monacemebi Tavs iyris gare organizaciebidan internetis 

saSualebiT, an sxva saxis komunikaciebidan.  

sainformacio blokebi, an ufro zogadad, monacemTa 

manqanuri failebi gansxvavebuli tipebisaa: teqstebi da 
superteqstebi (H), cxrilebi (T), grafikebi (G), audio (A) da 
vizualuri (V) masala da a.S.  

maTematikuri modeli SeiZleba CavweroT tetradiT: 

                   B = < R, M, S, F >,  sadac          (2.1) 
R – sacavis klasificirebuli obieqtebia.  
R = {},  .   aq i klasifikaciis tipia da igi Seesabameba 

zemoaRniSnul cvladebs: {H, T, G, A, V}.     
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M – monacemTa blokebis metainformaciaa, ganTavsebuli 

samdonian ierarqiul katalogsa (CR, CA, CV) da indeqsur 

cxrilebSi (TI). 

M = {CR, CA, CV, TI }.  sadac                   (2.2)         
CR -  sainformacio blokebis aRweris relaciaTa simravlea:  

CR={  }, sadac   j= relaciaTa indeqsebia (relaciaTa simravlis 

simZlavre).   
CA - sainformacio blokebis aRweris atributebis 

simravlea: CA={  }, sadac k= atributebis indeqsebia (atributTa 
simravlis simZlavre).   

CV - atributebis mniSvnelobaTa simravlea:  
CV={  }, sadac k= Ak-atributis indeqsebi, xolo z am 

atributis Sesabamisi  mniSvnelobaTa indeqsebia (atributis 

qvesimravlis simZlavre). 

TI - indeqsebis cxrilis korteJebis (an striqonebis, 

Canawerebis) simravlea: TI={  }, sadac j= relaciaTa indeqsebi, k= 

Ak-atributis indeqsebi, xolo Vz am atributis Sesabamisi  

mniSvnelobaTa indeqsebia. indeqsebis cxrilis svetebis 

raodenobaa n, xolo striqonebis raodenoba - m.   
S – sacavis mexsierebis centraluri cxrilia, romelTa 

korteJebSic moTavsebulia sainformacio blokebis fizikuri 

misamarTebi da indeqsuri cxrilebis elementTa mniSvnelobebi. 

amgvarad, myardeba logikuri kavSiri moTxovnaSi dasaxelebul 
j–ur relaciis k-ur atributis z-ur mniSvnelobasa da 

mexsierebis fizikur a–ur misamarTs Soris.  
F – monacemTa sacavis elementebis (R), anu 

klasificirebuli obieqtebis damuSavebis operaciebia (klasTa 

meTodebia). Cven wina paragrafSi ganvixileT zogierTi ZiriTadi 

operacia, magaliTad: F1() -  monacemTa SerCeva, F2() - monacemTa 
urTierTSeTanxmeba, F3() -monacemTa mopoveba, F4() – 
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klasifikacia, F5() –klasterizacia, F6() – operatiuli analizi 
OLAP-instrumentiT da sxv. aq emateba monacemTa 

transformaciis, konvertirebis da restuqturizaciis 

funqciebic. momxmarebelTa moTxovnebis damuSavebis amocana 

ganixileba 2.4 paragrafSi. 

2.3 naxazze mocemulia monacemTa sacavis metainformaciis 

organizebisa da marTvis samdoniani katalogisa da indeqsuri 

cxrilebis grafikuli warmodgena, 2.4-ze ki ilustrirebulia 

sainformacio obieqtebis detaluri aRweris konceptualuri 

modeli arsTa-damokidebulebis (ER) diagramis saSualebiT.  

 

 
nax.2.3 

 

 

programuli realizaciis sakiTxi dakavSirebulia monacemTa 

ganawilebuli bazebis marTvis sistemis, magaliTad, Ms SQL 
Server-2000-is gamoyenebasTan. 
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nax.2.4 
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pirvel etapze saWiroa daproeqtdes monacemTa sacavis 

sainformacio obieqtebis metainformaciis struqtura, romelic 

saerTo iqneba yvela tipis (H, T, G, A, V) klasisaTvis. qvemoT 

mocemulia am struqturis cxrili Sesabamisi atributebiTa da 

ganmartebebiT: 
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2.4.  moTxovnebis winmswrebi analizisa da 

tranzaqciebis sinqronizaciis serializaciis 

amocanis gadawyveta 
 

daprogramebis obieqt-orientirebuli meTodisa da 

unificirebuli modelirebis enis (UML) safuZvelze klasi, 

Tavisi monacem-wevrebiTa (atributebi) da funqcia-wevrebiT 

(meTodebi), agreTve klasTaSorisi kavSirebi (ClassAssotoation) 
iTvleba sainformacio sistemebis programuli uzrunvelofis 

ZiriTad komponentebad [65,66].  

aseve mniSvnelovania sakiTxi aRniSnuli meTodebis 

gaaqtiurebis momentebis gansazRvrisaTvis. es momentebi ki 

damokidebulia droze da sistemaSi Semosul Setyobinebebze 

(moTxovnebze).  

SetyobinebaTa winmswrebi analiziT SesaZlebelia dadgindes 

Tu romeli sainformacio obieqti ainteresebs ama Tu im 

momxmarebels (an jgufs).  

winmswrebi analizis algoriTmis mizania drois erTeulSi 

Semosuli moTxovnebis paketis (ramdenime Setyobineba) 

deskriptoruli analizis Catareba da maTi dakmayofilebis 

mizniT aucilebeli da sakmarisi informaciuli resursebis 

moZiebisa da pasuxebis momzadebis mimdevrobiT-paraleluri 

operaciebis dagegmvis ganxorcieleba.  

`paketis~ winmswrebi ganxilvis azri mdgomareobs imaSi, 

rom gamovlindes sxvadasxva SetyobinebaSi erTi da imave 

sainformacio obieqtebze moTxovna, Semdgom etapze sacavSi 

ganmeorebiTi Zebnis operaciebis gamosaricxad. es amaRlebs 

sistemis mwarmoeblurobas da amcirebs moTxovnebis 

dakmayofilebis saerTo dros.      

2.1 maTematikur modelSi SevitanoT momxmareblis 

moTxovnis, anu Setyobinebis elementi (Q - Query). modeli 

miiRebs Semdeg saxes: 
                 B = < R, M, S, F, Q >       (2.3)     
CvenTvis aucilebelia logikuri meqanizmis SemuSaveba, 

romelic yovel konkretul Setyobinebas calsaxad 
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ganusazRvravs misTvis saWiro klasificirebul obieqtTa 

simravles monacemTa  sacavidan.  

aRniSnuli amocanis gadasawyvetad winaswar saWiroa 

damuSavdes monacemTa sacavis sainformacio obieqtebisa da maTi 

metainformaciis (katalogebis) sistemis klasTaSorisi-

kavSirebis diagrama.  

misi ageba SesaZlebelia wina paragrafSi daproeqtebuli 

konceptualuri modelis safuZvelze. 2.5 naxazze naCvenebia 

obieqt-orientirebuli  diagramis kompiuteruli realizaciis 

fragmenti. 

 
nax.2.5 

 
amocanis gadawyvetis realizaciis mizniT Cven viyenebT 

monacemTa relaciuri bazebis marTvis sistemis 
MsSQLServer_2000 programul pakets. informaciul monacemTa 

da maTi metainformaciis ZiriTadi cxrilebi agebulia 

relaciuri principiT. monacemTa ZiriTad deskriptorTa 

simravlisaTvis Seqmnilia indeqsuri failebi (swrafi moZebnis 

cxrilebi). momxmarebelTa Setyobinebebis formireba 

xorcieldeba standartuli SQL-enis safuZvelze. 
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moTxovnebis damuSavebis procedurebi (mag., seleqcia) 

bazebSi ZiriTadad Seicavs iseT kriteriumebs, romelTa  

Sesruleba xorcieldeba relaciuri algebris operaciebiT 

cxrilebis korteJebsa da atributebze.   

2.3 modelSi Q SetyobinebaTa winmswrebi analizis 

Casatareblad viyenebT: 

- e. kodis relaciuri modelebisa da algebris koncefcias: 
                              Ra = < R, f >  ,sadac              (2.4) 
R – relciuri damokidebulebebia monacemTa sacavis 

sainformacio obieqtebis cxrilebis atributTa simravleze 

gansazRvruli,  xolo f – simravleTa Teoriisa da kodis 

algebris operaciebi [50]. 

- petris qselebis graful warmodgenas : 
                           P = < S, T, I, O >  ,    sadac          (2.5) 

S – qselis poziciebia (obieqtis an Sesabamisi cxrilis 

mdgomareobebi), T - qselis gadasasvlelebi (relaciuri 

operaciebi garkvuli dayovnebiT), I  da O Sesabamisad aris 

Semavali da gamomavali funqciebi. qselis poziciaSi SeiZleba 

iyos markeri, romelic amodelirebs magaliTad, qselSi 

moTxovnis Semosvlas, arsebobas an Sedegis miRebas. 

vinaidan momxmareblis moTxovna predikatul formaSi 

yalibdeba (SQL standarti), masSi ZiriTadad logikuri da 

relaciuri procedurebi sWarbobs.  

ra Tqma unda moTxovnaSi SeiZleba iyos maTematikuri, 

statistikuri, agregaciis, dajgufebisa da sxva saxis 

funqciebi, romlebic programulad meTodebis saxiTaa 

realizebuli da Senaxulia programul biblioTekaSi. 2.6 

naxazze naCvenebia momxmarebelTa moTxovnebis winmswrebi 

analizis oretapiani marTvis procesis sqema.  

 misi Sesabamisi petris qselis grafis fragmentebi 

atributebisa da relaciaTa sqemebisaTvis warmodgenilia 2.7 da 

2.8 naxazebze.  
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nax.2.6 
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nax.2.8 

 

aRniSnuli sakiTxis gadasawyvetad multimomxmareblur 

reJimisaTvis naSromSi SemoTavazebulia tranzaqciaTa 

sinqronizaciis serializaciis algoriTmi, romelic 

repozitor-menejer programis klasis erT-erT meTods 

warmoadgens.  

momxmarebelTa tranzaqciebi (sainformacio obieqtebis 

wakiTxva/Caweris procedurebi) iyenebs qselis saerTo 

gamoyenebis resursebs, amitomac saWiroa maTi blokireba-

deblokirebis konfliqturi situaciebis marTva, raTa Tavidan 

aviciloT `Cixuri~, usasrulo molodinis mdgomareobebi[10].  

tranzaqciaTa serializacia ki uzrunvelyofs maT 

paralelur Sesrulebas. romelime sainformacio obieqtSi 

cvlilebebis Setanisas erTi tranzaqciiT igi blokirebulia 

sxva tranzaqciebisaTvis am procesis damTavrebamde.  

amasTanave, monacemTa sacavis mTlianobis moTxovnis dacvis 

mizniT repozitor-menejeri mTlian sacavSi (katalogebsa da 

ganawilebul bazebSi) ganaxorcielebs Sesabamis cvlilebebs.    
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2.5. monacemTa sacavis programuli 

komponentebi 
 
monacemTa sacavi moicavs transformaciisa da konvertaciis 

programebs, sabazo metamonacemTa sistemas, arqivirebuli 

Senaxvis sistemas da integrirebul monacemTa sacavs [39].  

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 aris monacemebi - monacemebis Sesaxeb. 

metamonacemTa sabazo sistema monacemTa sacavis Semadgeneli 

nawilia. 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 orientirebaisaTvis.  

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 
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tranzaqciis 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 mravalganzomilebian kompleqsuri analizis 

teqnologias uwodeben  OLAP (Online Analytical Processing) 
teqnologias, romelic niSnavs `monacemTa operatiuli 

analizs~. monacemTa sacavSi igi warmoadgens mniSvnelovan 

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. 

 
2.6. operatiul monacemTa bazis informaciis 

konvertirebis instrumenti 

monacemTa sacavebSi informaciuli blokebi Seivseba 

operatiul monacemTa bazebidan, sadac gare organizaciebis 

sawyisi monacemebi Tavs iyris internetis an sxva saxis 

komunikaciebidan mosuli informaciiT.  

rogorc analizma gviCvena, eleqtronuli biznesisa da 

komerciis obieqtebze (mag., 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-2000, Oracle, InterBase da 
a.S.  
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am monacemTa bazebs gaaCniaT rogorc erTmaneTTan, aseve Ms 
Excel-Tan monacemTa cxrilebis gacvlis SesaZleblobani 
(Import/Export, MsQuery - funqciebis an instrumentebis saxiT da 
ODBC draiveriT).  

winamdebare paragrafSi Cvens mier SemuSavebuli da 

warmodgenilia eqscelis cxrilebis konvertaciis funqciis 

algoriTmuli sqema monacemTa ganawilebuli bazebis marTvis 

sistemis, InterBase-s struqturaSi. am monacemTa bazas farTod 
iyenebs borlandis firma (Borland C++ Builder da Borland Delphi 
sabazo teqnologiebis programuli aplikaciebiT) da ODBC 
draiveri aq ver gamoiyeneba. amitomac is aqtualurad migvaCnia. 

amocana mdgomareobs monacemTa sacavis ganawilebuli 

relaciuri bazis avtomatizebulad Sesavsebad monacemTa 

pirveladi wyaroebis eleqtronuli cxrilebidan. 

2.9 naxazze naCvenebia aRniSnuli amocanis gadawyvetis 

algoriTmis Sesabamisi petris qselis grafi, romelSic 

asaxulia Sesasrulebel proceduraTa mimdevroba. 
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2.10 da 2.11 naxazebze ilustrirebulia realizebuli 

C++programis fragmenti da Sesabamisi sainterfeiso fanjara 

monacemTa bazis administratorisaTvis.  

sistema realizebulia Borland C++Builder garemoSi.  
//— 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.2.10 
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nax.2.11 

 
 

2.7.  OLAP kubSi monacemTa agregacia 

 

naSromSi mocemulia monacemTa formalizebis agregaciis 

meqanizmi, sadac farTod gamoiyeneba grafebis Teoria. 

monacemTa mravalganzomilebiani modelis ZiriTadi 

principebia: 

maCvenebeliani _ sidide (igi Cveulebrivi ricxvia), 

romelic gamoiyeneba sagnobrivi analizisaTvis. mag romelime  

produqtis yidva-gayidvis moculoba, an am procesidan 

miRebuli Semosavali. erTi OLAP- kubi SeiZleba Seicavdes erT 

an ramdenime maCvenebels. 

ganzomileba (dimension) – erTi an ramdenime saxis obieqtTa 
simravlea, romelic organizebulia ierarqiuli struqturiT 
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da uzrunvelyofs ricxviTi   maCveneblis sainformacio 

konteqsts. gazomva vizualurad unda aisaxebodes 

mravalganzomilebiani kubis gverdebze. 

obieqtebi _ maTi erToblioba warmoqnmis ganzomilebas, anu 

egreTwodebul ganzomilebaTaA wevrebs (members). 
ganzonilebaTa wevrebi vizualurad aisaxeba, rogorc calkeuli 

wertilebi an ubnebi, romelic moTavsebulia hiperkubis 

RerZebze. mag., droiTi ganzomileba: dRe, Tve, kvartali, weli: 

26 maisi  2002 weli, me-2 kvartali 2002 weli da 2002 

weli. ganzomilebaSi mocemuli obieqtebi SeiZleba iyos 

sxvadasxva saxis mag: `mwarmoebeli~, `produqtis safirmo 

niSani~, `weli~, `kvartali~. es obieqtebi organizebulni unda 

iyos ierarqiuli struqturiT. erTi saxis obieqtebs 

Seesabameba, ierarqiis mxolod erTi done.  

ujredi (cell) – kubis atomuri struqturaa, romelic 

Seesabameba romelime maCveneblis konkretul  mniSvnelobas. 

ujredebi vizualurad moTavsebulia kubis SigniT da maTze 

asaxulia maCveneblebis Sesabamisi mniSvnelobebi. 

ganzomileba TamaSobs indeqsebis rols, igi gamoiyeneba 

hiperkubis ujredSi maCveneblis mniSvnelobis 

identifikaciisaTvis. sxvadasxva ganzomilebiT miiRebuli 

kombinaciebi TamaSobs koordinatebis rols, romelic 

gansazRvravs konkretuli maCveneblis mniSvnelobas.  

yvela ganzomilebis Sedegad miRebuli kombinaciebiT 

SesaZlebelia ramdenime ujredis mniSvnelobis gansazRvra. 

amitom ujredis erTmniSvnelovani identifikaciisaTvis  

ucilebelia mivuTiToT ganzomilebis yvela kombinacia da 

maCvenebeli. amave dros daculi unda iyos ganzomilebis 

ierarqiuli doneebi, raTa agregaciisa da maCvenebelTa 

mniSvnelobis detalizaciisaTvis amas didi mniSvneloba eniWeba.     
arsebobs ierarqiis Semdegi saxe: balansirebuli (balanced) 

– ierarqia,  romelSic doneTa ricxvi ganisazRvreba misi 

struqturiT da mudmivia amave dros, ierarqiuli xis 

TiToeuli  toti Seicavs obieqtebs yoveli donidan. mag. 
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Zexvis nebismier mwarmoebels SeuZlia  awarmoos ramdenime 

saxis Zexvi sxvadasxva safirmo niSniT (nax.2.12).  

 
am SemTxvevaSi SegviZlia visaubroT samdonian ierarqiaze, 

romlis pirvel doneze iqneba ‘mwarmoebeli~, meoreze ‘saxeoba~ 

xolo mesameze ‘safirmo niSani~. 

balansirebuli irerarqiis formirebsaTvis aucilebelia 

arsebobdes kavSiri `erTi-mravalTan~.  misi yoveli done 

SeiZleba warmovadginoT, rogorc calkeuli ganzomileba, 

magram es ganzomileba damokidebuli iqneba sxva romelime 

ganzomilebaze, amitom saWiro gaxdeba kubis gakveTa. 
daubalansebeli (unbalanced) – ierarqia romelSic doneTa 

ricxvi SesaZlebelia SevcvaloT, xolo ierarqiuli xis 

TiToeuli toti SeiZleba Seicavdes obieqtebs ara yoveli 

donidan, aramed mxolod pirvelidan. aucivlebelia aRvniSnoT, 

rom daubalansebel ierarqiaSi arsebuli yvela obieqti aris 

erTi saxis. mag., ierarqia `xelmZRvaneli–damfasoebeli~ yvela 

obieqti erTiandeba saxeSi: `TanamSromeli~.  

araTanabari ierarqia, romelSic doneTa ricxvi 

ganisazRvreba misi struqturiT da mudmivia.  
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balansirebulisgan gansxvavdeba mxolod imiT, rom ierarqiuli 

xis romelime toti SeiZleba ar Seicavdes romelime donis 

obieqtebs. aseTi saxis ierarqia Seicavs iseT wevrebs 

rogoricaa e.w. logikuri `mSobeli~ da igi uSualod ar 

mdebareobs romelime doneze.  

tipiur magaliTs warmoadgens grafikuli ierarqia, 

romelsac Semdegi doneebi aqvs: `qveyana~, `Stati~ da `qalaqi~. 

Tu monacemTa nakrebSi mocemuli gveqneba qveynebi, romelTac ar 

gaaCniaT `Stati~, maSin igi moTavsdeba doneebs Soris `qveyana~ 

da `qalaqi~.  

Cven ganvixilavT mxolod balansirebul ierarqias, radgan 

daubalansebeli da araTanabari praqtikaSi TiTqmis ar 

gamoiyeneba.  

agregatebs uwodeben gansazRvruli pirobis Sesabamisad 

maxasiaTeblis sawyisi mniSvnelobaTa agregirebas. aq 

igulisxmeba mcire raodenobis agregatebis mniSvnelobaTa 

formirebis nebismieri procedura, romelic eyrdnoba didi 

raodenobis sawyis mniSvnelobebs. 

nawilobrivi da sruli agregacia 

kubis agregaciis xarisxi gamoiTvleba formuliT: 

*a
a

=α      

sadac a–aris agregirebul  maxasiaTeblis mniSvnelobis 

realuri raodenoba, a*  - kubis  sawyisi monacemebis 

agregatuli mniSvnelobis maqsimaluri  raodenoba [31]. 

formulis gamoyvanisas a da a*  - sTvis ganvixiloT martivi 

SemTxvevebi,  or da sam ganzomilebiani sivrcisTvis, rasac 

mogvianebiT gaerTianebuli saxiT vnaxavT. igive Seexeba 

ganzomilebSi doneTa ierarqias:  Tavidan ganixileba martivi 

SemTxveva (erT doniani), xolo Semdgom ganvixilavT ramodenime 

dones, romelic formulaSi warmodgenili iqneba gaerTianebuli 

saxiT. aseTi midgoma aiolebs maxasiaTeblis agregatuli 

mniSvnelobis miRebis process da TvalsaCinos xdis didi 

ganzomilebis sivrceebis warmodgenis meqanizms. 

 



 59

gamoyenebuli literatura: 

 

1. bothe k., surgulaZe g., doliZe T., Sonia o., surgulaZe 
g. Tanamedrove programuli platformebi da enebi // 
Tbilisi, 2003. 
2. gogiCaiSvili g., surgulaZe g.,  Sonia o. daprogramebis 
meTodebi // Tbilisi, 1997. 
3. Turqia e., biznes-procesebis marTvis maTematikuri 
modelis damuSaveba proces-orientirebuli midgomiT // stu-
s Sromebi, # 1(451), Tbilisi, 2004. 
4. Turqia e., surgulaZe g. biznes-procesebis nakadebis 
marTvis internetuli mxardamWeri sistema XML da Java enebis 
safuZvelze // Jurnali „inteleqti“, # 2(16), Tbilisi, 2003. 
5. iablonski S., surgulaZe g., Turqia e., CixraZe b. biznes-
procesebis nakadTa marTvis avtomatizebuli sistema // stu-
s Sromebi, # 4(437), Tbilisi, 2001. 
6. kotleri f., marketingis safuZvlebi // Targm. ingl., 
Tbilisi, 1993. 
7. reisigi v., surgulaZe g., gulua d., vizualuri obieqt-
orientirebuli daprogramebis meTodebi // Tbilisi, 2002. 
8. surgulaZe g., Turqia e. biznes-gegmis avtomatizebuli 
damuSavebis procesis samuSao nakadebis marTvis sistema // 
stu-s Sromebi, # 8(424), Tbilisi, 1998.  
9. surgulaZe g., doliZe T., Turqia e., oxanaSvili m. 
sawarmoo firmebSi marketinguli procesebis marTvis 
informaciuli sistemis daproeqteba da realizacia UML- 
teqnologiiT //stu-s Sromebi, # 4(437), Tbilisi, 2001. 
10. surgulaZe g., Turqia e. biznes-procesebis marTvis 
avtomatizebuli sistemebis daproeqteba // monografia, stu, 
Tbilisi, 2003.  
11. surgulaZe g., qaSibaZe m. operaciuli sistemebi // 
leqciebis konspeqti, Tbilisi, 1993. 
12. CogovaZe g., infornacia // Tbilisi , 2003 
13. Barker R. CASE*Method. Entity-Relationship Modelling. Copyright 
Oracle Corporation UK Limited, Addison-Wesley Publishing Co., 1990. 
14. Bohm M., Entwicklung von Workflow-Typen//Springer Verlag, Heidelbeg, 
2000  
15. Brackett J., C. McGowan. Applying SADT to Large System Problems // 
SofTechTechnical Paper TP059,January 1977.     
16. Business Process Re-engineering: The Oracle Perspective. ORACLE 
CONSULTING, 1994 



 60

17. Bußler C., Organizationsverwaltung in Workflow-Management 
Systemen.//Deutscher Universitätsverlag, Germany, 1998. 
18. Connor M. Structured Analysis and Design Technique - 
SADT.//Auerbach portfolio 32-04-02, 1979.  
19. Case Method- http://www.interface.ru/fset.asp?Url=/case/sadt4.htm
20. David Hay, XML: What is It, Anyway? www.essentialstrategies.com 
21. Document Object Model (DOM) Level 1 Specification 
http://www.w3.org/TR/1998/REC-DOM-Level-1-19981001/.
22. e-commerce-
http://www.microsoft.com/rus/sql/casestudies/ecommerce_site.asp] 
23. Gierhake O., Integriertes Geschäftprozessmanagement//Vieweg 

Verlag, Gemany, 1999. 

24. Griese J., Sieber P., Betriebliche Geschäftsprozesse// Germany, 

2001. 

25. Hammer M., Champy J. Reengineering the Corporation. A 

Manifesto for Business Revolutions. Harper Business, 1993.  

 26.Harrington J. Business Process Improvement. New York: 

McGrawHill, 1991.  

27. Hickman L.J. Technology and Business Process Reengineering 

(BPR): Undestanding Where BPR Fits into the World of Information 

Systems Developers. Proc. of ORACLE User Forum 93, v.2, Vienna, 

1993. 

28. Hunter J. McLaughlin B. Easy Java/XML integration with 

JDOM, Part2 //http:// www.javaworld.com /javaworld, 2000.  

29. Jablonski St., Prozessinnovation durch Workflow-

Management-Systeme // Germany, 1995. 

30.  Jablonski St., Workflow-Management-Systeme // Germany, 

1995. 

31.Jablonski St., Architektur von Workflow-Management-

Systemen // Informatik forschung und Entwicklung, Germany, 1997. 

32. Jablonski St., Von der Anwendungsanalyse  zu ersten  

Systemkonzepte  für Workflow-Management-Lösungen// 

Arbeitsbereicht des Institus Informatik der Universität Erlangen-

Nürnberg, Germany, 2000. 

33. Jacobson I., Ericsson M., Jacobson A. The Object Advantage: 

Business Process Reengineering with Object Technology. ACM 

Press. # Addison # Wesley Publishing, N # Y: 1995. 

34.  Java:http://www.galileocomputing.de /openbook/javainsel3/ 

javainsel_000000.htm#Xxx998140 20.1  

35. Kaldich R., Von Prozessmonitoring zum Prozessmanagement 

//Euopäischer Verlag der Wissenschaften, Bern, 1998. 



 61

36. Lehmann R., Fachlicher Entwurf von Workflow-Management-

Anwendungen//Euopäischer Verlag der Wissenschaften, Bern, 1998. 

37. Martens A., Software- Engineering von Workflow-

Applikationen mit Petrinetzen // Germany, 1999. 

38. Meffert H., Marketing, Grundlagen der Absatzpolitik; mit 

Fallstudien Einfuuhrung und Relaunch des VW-Golf // 

H.Meffert.-7., uuberarb. u. erw. Aufl., Nachdr. - Wiesbaden: 

Gabler, 1993.  

39. Merz M., Electonic commerce: Marktmodelle, Anwendungen nd 

Technologien // dpunkt-Verlag, Germany, 1999.  

40. Neeb J., Administration of Workflow Management 

Solutions//Workshop, Philaelphia, 2000. 

41. Otey M., Conte P. SQL Server 2000, Developer’s Guide. 

Osborn, 2001. 

42.Raufer H., Dokumentorientierte Modellierung und Controlling 

von Geschäftprozessen. Deutscher Universitätsvelag, Gemany, 1997. 

43. Reisig W., Petrinetze- eine Einführung // Germany, 1982. 

44. Rein G., Organization Design Viewed as a Group Process Using 

Coordination Technology//MCC Technical Report Number CT-

039-92, Germany, 1991. 

45. Sceppa D. Microsoft ADO.NET, Microsoft Corporation, 2002. 

46.Schamburger R., Integrierte Betrachtung von Anwendung und 

Systemen zur verteilten Workflow// Germany, 2000. 

47. Schuster  H., Architektur verteilter Workflow- Management-

Systeme // Germany, 1997. 

48. Sharp A., McDermott P., Workflow Modeling: Tools for Process 

Improvement and Application Development//Norwood, 2001. 

49. Sheer A., ARIS- Modellierungsmethoden, Metamodelle, 

Anwendungen. // Berlin, 1998. 

50. Stein K., Integration von Anwendungsprozess-modellierung 

und Workflow- Management // Disertation, Germany, 1999. 

51. Wedekind H., Programming in the large und der Entwuf 

Workflow-Schemata  //Unveröffentliches Manuskript, Erlangen, 

Germany, 1996. 

52. `…äå!“å… a. l  a,ƒ…å“-C!%öå““/: h…“2!3ìå…2/ 

“%"å!øå…“2"%"=…, .//(Cå!. “ =…ãë. `!,…,÷å“"= q.b.), l%“*"=, 
2003. 
53.  XSL: C32ü * .ëåã=…2…%“2,  www.w3.org/tr/wd-xsl). 
54. }ëå*2!%……/L K,ƒ…å“ http://www.aqtime.ru/econs/ebiz.html 
55. }ëå*2!%……=  2%!ã%"ë  Kåƒ C!%Këåì 
http://www.osp.ru/cw/1998/06/71.htm 
56. h“C%ëüƒ%"=…,å Java, XML-%K!=K%2÷,*%" 
www.mrcpk.nstu.ru/xml/ 



 62

57. j%K=Lë=“ d›., Network World // e›å…åäåëü…,* 
œC omputerworldB,N 06, qx` 1998. 

58. låL…ä›å! d., n“…%"/ C!%ã!=ì,!%"=…, : Java // j,å", 
1996. 
59. o!,*ë=ä…/å C!%ã!=ìì…/å ,…2å!-åL“/ , =!.,2å*23!= Java  
äë XML 
http://www.javagu.ru/index.shtml?section=41&&article=103 
60. p%KK,…“ q . j%3ë2å! l., lå…åä›ìå…2//l%“*"=, 2002. 
61. q 2!=2åã,÷å“*%å Cë=…,!%"=…,å *%!C%!=2,"…/. “å2åL  
http://wall.tms.ru/nets/articles/art_2.shtml 
62. tåä%!%" a., lå…åä›ìå…2 "…åä!å…,  ,…-%!ì=ö,%……/. 
2å.…%ë%ã,L " “,“2åì3 3C!="ëå…,  C!åäC!, 2,åì 
œj%!C%!=2,"…/L lå…åä›ìå…2B. 
63. xåå! `.b. a,ƒ…å“- C!%öå““/. n“…%"…/å C%… 2, . Šå%!, . 
lå2%ä/: PC Week/RE, 142.hƒä. 2- å/oå!. “ =…ãë. 1999. 
64. xåëë, o=3.!“. )åã% ì/ ›äåì %2 XML?œ l,! ojœ, 1 3, 
l%“*"=K 1998. 
65. )å!÷ìå…  r., `*%- p., `!…%- k., b"åäå…,å " ,““ëåä%"=…,å 
%Cå!=ö,L // l%“*"=, 1968. 
66. “ƒ/* XML O C!=*2,÷å“*%å ""åäå…,å (www.citforum.ru). 

 

 

 

http://www.citforum.ru/

	სათაური
	ავტორები 
	სარჩევი
	შესავალი
	თავი 1. ბიზნესის მართვის განაწილებული საინფორმაციო სისტემების ანალიზი
	1.1. ქსელური ინტეგრირებული საინფორმაციო მართვის სისტემების დაპროექტების ამოცანა
	1.2. ელექტრონული ბიზნესი
	1.3. ელექტრონული კომერცია
	1.4. ელექტრონული კომერციიის ინფრასტრუქტურული სისტემა
	1.5. მონაცემთა საცავის ანალიზის OLAP ინსტრუმენტი
	1.6. მონაცემთა საცავის შექმნის  და მოდელირების ინსტრუმენტი
	1.7. საცავების მმართველი IBM DB2 Warehouse Manager სისტემა

	თავი 2. მონაცემთა საცავის დაპროექტება
	2.1. მონაცემთა საცავის სტრუქტურა და ძირითადი ელემენტები
	2.2. მონაცემთა საცავის დაპროექტების მეთოდურ-ორგანიზაციული საფუძვლები
	2.3. მონაცემთა ტიპიზაციის, კლასიფიკაციისა და კატალოგიზაციის ამოცანის გადაწყვეტა
	2.4. მოთხოვნების წინმსწრები ანალიზისა და ტრანზაქციების სინქრონიზაციის სერიალიზაციის ამოცანის გადაწყვეტა
	2.5. მონაცემთა საცავის პროგრამული კომპონენტები
	2.6. ოპერატიულ მონაცემთა ბაზის ინფორმაციის კონვერტირების ინსტრუმენტი
	2.7. OLAP კუბში მონაცემთა  აგრეგაცია

	გამოყენებული ლიტერატურა

