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Sesavali 

 

marTvis sainformacio sistemebis daproeqteba da 

Semdgom daprogrameba Tanamedrove vizualuri kompiuteruli 

teqnologiebis saSualebiT metad mniSvnelovani da 

aqtualuria, rameTu sagrZnoblad umjobesdeba proeqtis 

realizaciis xarisxi da mcirdeba misi damuSavebis dro da 

xarjebi. 

gansakuTrebiT sayuradReboa dRes firma maikrosofTis 

mier SemoTavazebuli daprogramebis axali platforma dot-

NET teqnologiis saxiT, romelic Windows- da Web- 

danarTebis asagebadaa gamiznuli Tavisi axali vizualur-

obieqt-orientirebuli daprogramebis instrumentebiT: 

VB.NET, C#.NET, C++.NET, ADO.NET, ASP.NET, XML, MS 

VISIO da a.S. [1,2,3]. 

meores mxriv, mniSvnelovania programuli inJineriis 

(Software Engineering) iseTi instrumentis aTviseba, 

rogoricaa unificirebuli modelirebis ena (UML - Unified 

Modeling Language), vinaidan igi iTvleba kompiuteruli 

programuli paketebis Seqmnis meTodologiurFsafuZvlad.      

esaa daprogramebis obieqt-orientirebul meTodze 

Seqmnili Tanamedrove informaciuli teqnologia, romelic 

aris modulebis specifikaciis, konstruirebis, 

vizualizebisa da dokumentirebis ena da aRniSvnaTa sistema. 
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dRes am standarts iyenebs Microsoft, Oracle, Hewlet-Packard 

da sxva cnobili firmebi. 

daprogramebis Tanamedrove instrumentebi 

integrirebuli paketebia, romlebic aerTianebs monacemTa 

aRwerisa da manipulirebis enebs (monacemTa bazis saxiT), 

procedurebis damuSavebis  xerxebs klasTa Teoriis 

gamoyenebiT da standartul biblioTekebs.  

amgvarad, maTSi realizebulia obieqt-orientirebuli 

daprogramebis meTodi da stili: inkafsulaciis, klasTa 

memkvidreobiTobis, polimorfizmisa da abstraqciis saxiT. 

dinamikuri procesebis modelirebisa da analizisaTvis 

aqtualuria petris qselebis instrumentis Seswavla. misi 

daxmarebiT aigeba sistemis mdgomareobaTa diagrama (State 

Diagrams UML-Si), kompiuteruli qselebis procesebis  

marTvis modeli konfliqturi situaciebis aRmofxvris 

mizniT da a.S.                

winamdebare naSromSi SemoTavazebulia aRniSnuli 

sakiTxebis Teoriul-praqtikuli aspeqtebi. konkretuli 

saproblemo sferos magaliTze ganixileba marTvis 

sainformacio sistemis obieqt-orientirebuli analizis, 

modelirebis, daproeqtebisa da programuli realizaciis 

amocanebi.  
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I Tavi  

unificirebuli modelirebis ena (UML)  

1.1. programuli paketebis agebis  

etapebi 
 

programuli paketebis Seqmna UML-teqnologiis 

mixedviT oTx etapad xorcieldeba (sakvlevi obieqtis 

avtomatizaciis moTxovnilebebis dadgena, misi obieqt-

orientirebuli (oo) analizi, oo-daproeqteba (detaluri 

done) da realizacia (programuli kodi). 1-el naxazze 

mocemulia es etapebi, sadac oo-modelireba statikuri da 

dinamikuri  diagramebiT (D) xorcieldeba. 

 

 
 

   nax. 1 
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1.2. obieqt-orientirebuli midgoma:  

 klasebi  da obieqtebi 

obieqti (Object) ganixileba, rogorc garkveuli arsi 

(Entity), romelic xasiaTdeba mdgomareobiT (monacemTa 

erToblioba) da qceviT (funqciuri programebi). obieqtis 

qceva anu reaqcia, romlis drosac misi axali mdgomareoba 

ganisazRvreba, damokidebulia garedan mosul informaciaze, 

Setyobinebebze. vinaidan obieqti umTavresi cnebaa, igi 

sawyisia obieqt-orientirebuli daprogramebisa, amitom didi 

mniSvneloba aqvs mis sworad gagebas.  

amisaTvis ganvixiloT jer biologiuri ujredis 

agebuleba (nax.1.1).  

 

nax.1.1 

igi kafsulirebulia membranis (garsis) saSualebiT, 

romliTac gamoiyofa sxva ujredebisa da garemosagan. mas 

unari aqvs garemodan miiRos qimiuri saxis informacia da 

gadasces ujreds SigniT. birTvi ujredis ZiriTadi 

informaciis matarebelia. is Sedgeba qromosomebisagan, 

romlebic garkveuli genetikis mqonea. ujredis dayofis 

(gamravlebis) dros xdeba memkvidruli Tvisebebis gadacema. 

birTvis garSemo dajgufebulia sxvadasxva funqciis 
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elementebi: mag., endoplazmuri bade - cilebis warmoqmnis 

funqcia, mitoqondrebi - energiis gardaqmnis funqcia, 

citoplazma (Txevadi moZravi garemo) - transportirebis 

funqcia da a.S. 

rogoria obieqtis `informaciuli ujredis~ agebuleba. 

1.2 naxazze ganxilulia obieqti-studenti, romelic 

realuri samyaros nawilia.  

 

nax.1.2 

 

igi kafsulirebulia, romlis SigniTac moTavsebulia 

birTvi obieqtis Tvisebebis aRmwer monacemTa elementebi 

S#(studentis nomeri), NAME (gvari), AGE(asaki) da sxv. 
kafsulaSi SeRweva da monacemebis damuSaveba garedan 

yvela funqcias ar SeuZlia, arsebobs winaswar 

gansazRvruli meTodebi, procesebi an funqciebi, romelTac 

zogadad servisuli programebi SeiZleba vuwodoT. maT aqvT 

unari SeaRwios kafsulaSi da daamuSaos monacemebi. e.i. 

informaciuli obieqti kafsulirebuli monacemebis da maTi 

dasamuSavebeli meTodebisagan Sedgeba. 
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monacemebi gansazRvravs obieqtis  mdgomareobas, xolo 

meTodebi _ obieqtis qcevas, mis reaqcias garedan mosul 

Setyobinebaze.  

studentis monacemebis damuSaveba SeuZlia mxolod sam 

funqcias, rogorebicaa daswreba, moswreba,  datvirTva. Tu 

movida Setyobineba swored am informaciis misaRebad, maSin 

obieqti (kafsula) cnobs maT. sxva SetyobinebebisaTvis 

monacemebi damalulia. Tu saWiroa axali funqciis damateba, 

is winaswar unda moTavsdes  `kafsulaSi~. 

obieqtebi da klasebi obieqt-orientirebuli 

daprogramebis ZiriTadi komponentebia. obieqtis cnebas, 

rogorc informaciuli ujredisa, wina paragrafSi gavecaniT. 

axla davakonkretoT misi gansazRvreba da avxsnaT am cnebis 

mimarTeba klasis cnebasTan. 

obieqti realuri an warmosaxviTi samyaros nawili, 

individualuri egzemplaria. is arsia (Entity) da gaaCnia 

unikaluri identifikatori, romliTac sxva arsebisagan 

gansxvavdeba. obiqts aqvs individualuri Tvisebebi, 

romlebic gamoixateba monacemebiT (atributebi, cvladebi) 

da qceviT (meTodebi, funqciebi) garemoSi. Oobieqtebs Soris 

komunikaciebi xorcieldeba Setyobinebebis gadacemiT. 

miRebuli Setyobinebis safuZvelze obieqtSi aqtiurdeba 

Sesabamisi meTodi, romelic mis qcevas gansazRvravs da 

SeuZlia gadaiyvanos igi sxva mdgomareobaSi (icvleba 

atributebis da cvladebis mniSvnelobebi). obieqtis 

mdgomareoba xasiaTdeba statikuri komponentiT (atributebi) 

da dinamikuri komponentiT (atributTa mniSvnelobebi). 
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obieqtis qceva miuTiTebs imaze, Tu rogor icvleba misi 

mdgomareobebi da sxva obieqtebTan urTierTmimarTebani. 

Oobieqtis cneba daprogramebis enaSi pirvelad 

gamoyenebul iqna Simula-Si, xolo misi  zemoaRniSnuli  

klasikuri  ganmarteba  mogvca amerikelma mecnierma gradi 

buCma (G. Booch).  

klasi aris erTi tipis obieqtebis simravle, romelTac 

aqvT msgavsi struqtura da qceva. 1.3 Nnaxazze naCvenebia 

klasis magaliTi. 

 

    nax.1.3 

 

vinc icnobs monacemTa relaciuri bazebis Teorias da 

arsTa - damokidebulebaTa (Entity - Relationship) modelis 

agebis sakiTxebs, advilad SeamCnevs garkveul analogias 

saproblemo sferos konceptualuri modelis, logikuri 

struqturisa da misi fizikuri organizaciis 

realizaciasTan. msgavseba Semdegi TvalsazrisiT SeiZleba 
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iqnes ganxiluli: klasi studenti eTanadeba 1.4 naxazze 

warmodgenili konceptualuri sqemis fragments. 

 

nax.1.4 

 

am konceptualuri sqemis gadataniT monacemTa bazebis 

logikur struqturaSi miviRebT sqemas, romelic axloa 

klasis modelTan. Llogikuri struqtura atributebisgan 

Semdgari sqemaa, romelic obieqtebis statikur 

komponentebad movixsenieT zemoT. klasis obieqtebi ki 

eTanadeba am logikuri struqturis qveS mdgar fizikur 

Canawerebs (Canaweris unikaluri nomriTa da velebis 

mniSvnelobebiT).  

monacemTa relaciuri bazebis TeoriaSi gamoiyeneba 

monacemebisa da programebis erTmaneTisagan izolirebis 
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principi, raTa ganxorcieldes maT Soris sruli 

damoukidebloba. monacemTa abstraqtuli struqturebis 

gamoyenebiT es sakiTxi dadebiTad iqna gadaWrili. 

obieqt-orientirebuli daprogramebis ena flobs 

klasebis, obieqtebis, maTi mniSvnelobebis damuSavebis 

meTodebis realizaciis saSualebebs. rogorc aRvniSneT, 

ZiriTadi principi monacemebis kafsulirebaSia. klasi ki 

Tavisi bunebiT monacemTa axali tipia, romelic iqmneba TviT 

momxmareblis mier. rogor unda gvesmodes es sakiTxi? 

daprogramebis enebSi aris monacemTa standartuli 

tipebi (magaliTad, int a), romelic acxadebs a cvlads 

mTeli tipiT. es a programisaTvis obieqtia. Tu enas aqvs 
monacemTa axali tipis Seqmnis SesaZlebloba, es mis 

simZlavreze miuTiTebs, magaliTad, C++ enis fragmentis 

moSveliebiT gamovacxadoT Magistrant rogorc axali klasi: 
     class Magistrant { 
      private: 
  char Name [20]; 
  int Age; 
  char Specification [30]; 
      public: 
  Input-Name (NAME); 
  Input-Age (AGE); 
  Input-Spec (SPEC); }; 
              void  main(void) {    // da misi obieqtebic 
                        Magistrant  M1, M2,  M3.....;  
                         . . . } 

 
amgvarad, Magistrant iseTive tipia, rogorc int, char 

da a.S. yoveli obieqti M1,M2,M3..... aris konkretuli 

magistranti, romelic struqturas iRebs class Magistrant 
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(....)-idan private da public operatorebi gansazRvravs 

monacemebsa (Name, Age, Specification) da funqciebze (Input-
Name, Input-Age, Input-Spec) mimarTvis SesaZleblobas. 

pirveli lokaluria da malavs am monacemebs sxva 

obieqtebisaTvis. maTTan mimarTva SeuZlia mxolod mocemuli 

obieqtis funqciebs da zogjer maT `megobrebsac~-friend). 
Public iZleva nebarTvas, raTa mis Semdeg mdgomi funqciebi 

gamoyenebul iqnas obieqtis garedan. ganxiluli magaliTis 

ganzogadebiT SeiZleba davaskvnaT, rom klasebis safuZvels 

monacemTa abstraqtuli tipebi warmoadgens.  

asxvaveben procedurul da monacemTa abstraqciebs. 

pirveli cal-calke ganixilavs proceduris mizans, mis 

Sinagan realizacias da monacemTa abstraqcias. es 

ukanaskneli niSnavs, rom saWiroa mxolod imis codna, Tu ra 

operaciebs asrulebs mocemuli programuli moduli. Aaraa 

aucilebeli vicodeT, Tu romel monacemebs amuSavebs (isini 

damalulia) da rogor sruldeba es operaciebi. 
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1.3. klasTa ierarqia, memkvidreobiToba 

da polimorfizmi 

obieqt-orientirebuli daprogramebis stilis sabazo 

principebia inkafsulacia, memkvidreobiToba da 

polimorfizmi. pirveli maTgani wina paragrafSi ganvixileT 

da klasis cnebamde mivediT. klasebs Sorisac arsebobs 

garkveuli damokidebulebani. ras niSnavs es ? 

Tu arsebobs garkveuli klasebis biblioTekebi, 

romlebic Seqmnilia am momentamde, maSin sasurvelia moxdes 

maTi gamoyeneba axali amocanebis gadasawyvetad. Aaxali 

klasebi unda ganisazRvros arsebulis bazaze, moxdes maTi 

gafarToeba da modifikacia. yovelive es mniSvnelovnad 

amcirebs axali sistemebis daproeqtebisa da realizaciis 

vadebs. swored amaSia obieqt-orientirebuli daprogramebis 

meTodis efeqturobis saidumloeba. 

ori klasidan erTi bazisuri, xolo meore 

warmoebulia. 1.5 naxazze naCvenebia martiv-memkvidreobiTi 

(single inheritance) da mraval-memkvidreobiTi (multiple 
inheritance) ierarqiuli kavSirebi.  

 

nax.1.5 
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sabazo klasi SeiZleba iyos abstraqtuli, romelsac 

TviTon ar gaaCnia konkretuli egzemplari, magram 

gamoiyeneba sxva warmoebuli klasebis misaRebad.  

ierarqiuli kavSirebis aRwera SeiZleba grafis 

saSualebiT orientirebuli xis saxiT, ciklebis gareSe. 

grafis wveroebs klasebi Seesabameba. fesvuri wvero is 

klasia, romelic aRwers yvelaze zogad Tvisebebs, isini ki 

gadaecema qveda ierarqiis warmoebul klasebs. amgvarad 

SeiZleba davaskvnaT, rom funqciuri SesaZleblobebis 

TvalsazrisiT warmoebuli klasebi, ufro mZlavria, vidre 

sabazo klasebi. es imitom, rom warmoebul klass SeuZlia 

Tavisi funqciebis Sesrulebac da sabazo klasisac, sabazos 

ki _ mxolod Tavisi. warmoebul klass SeuZlia gamoiyenos 

sabazo monacemebic (Tu isini araa damaluli specialuri 

atributebiT, magaliTad, private) da a.S. 

polimorfizmi. obieqt-orientirebul daprogramebaSi 

inkafsulaciisa da memkvidreobiTobis gverdiT mniSvnelovani 

adgili ukavia polimorfizmis cnebas. is berZnuli sityvaa 

polymorphism da `mravalformianobas~ niSnavs. esaa obieqtis 

Tviseba, romelic uzrunvelyofs erTsa da imave funqciebis 

gamoyenebas sxvadasxva amocanaTa gadasawyvetad. amocanebi 

SeiZleba moiTxovdes funqciebisa da maTi argumentebis 

sxvadasxva tipebs, rasac polimorfizmi advilad wyvets e.w. 

virtualuri funqciebiT (virtual function) an funqciaTa 

gadatvirTviT (overloaded function). 

monomorful sistemebSi yoveli funqcia da misi 

argumentebi mxolod erTi tipiTaa SezRuduli. MmagaliTad,  
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Cveulebisamebr C enaSi saWiroa daiweros ori sxvadasxva 

funqcia int - func  (int, int) da float - func (float, float), 
Tuki gvinda or mTel ricxvze an or namdvil ricxvze 

ariTmetikuli operaciebis Catareba (nax.1.6).  

 

nax.1.6 

 

polimorfizmis idea C++  enaSi saSualebas gvaZlevs 

davweroT mxolod erTi func (a,b) funqcia, Semdeg ki 

argumentebis tipebis analizis safuZvelze enis 

kompilatori TviTon airCevs, Tu romeli operaciebi 

Seasrulos. 
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1.4. klasTaSorisi kavSirebi 

kavSiris asociaciebi  klasebs an obieqtebs Soris 

mravali saxisaa, mag., 1:1, 1:M, M:N. esaa tipuri maTematikuri 
asaxvis funqciebi, damokidebulebani klasebsa da mis 

elementebs Soris. SeiZleba ganvixiloT agreTve iseTi 

damokidebulebebi, romlebic struqturul mowesrigebas 

emsaxureba, magaliTad, klasifikacia da agregacia. pirveli 

maTgani aerTianebs obieqtebs garkveuli kriteriumebiT, 

romlebic msgavs, magram araidentur Tvisebebs eyrdnoba. 

Mmeore ki mTelisa da Semadgeneli nawilis mimarTebis 

tipuri asaxvaa. 1.7 naxazze naCvenebia sqematurad klasebs 

Soris asociaciuri (a), relaciuri (b), memkvidreobiTi (g) 

da  agregirebuli (d) kavSirebis gamosaxva. 

 

nax.1.7 

 

- asociaciuri (Assotiation) niSnavs sementikur kavSirs 
klasebs Soris. is SeiZleba gamoisaxos 

erT- an ormimarTulebiani (igivea, rac uisro) xaziT. 

isari gviCvenebs Setyobinebis gadacemis mimarTulebas. 

asociaciuri kavSiris realizeba xdeba erT klasSi 
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damatebiT meore klasis atriburtis CasmiT. es hgavs 

pirveladi (Primary) da meoradi gasaReburi atributebis 

SeerTebas.      

- relaciuri (Dependency) niSnavs erTi klasis 

damokidebulebas meoreze. igi erTmimarTulebiani wyvetili 

isriT gamoixateba. masSi damatebiTi damakavSirebeli 

atributebi ar gamoiyeneba.    

- memkvidreobiTi (Generalization) asaxavs `genetikur~, 

ganzogadoebul kavSirebs klasebs Soris. aseT dros erTi 

klasi (`Svili~) mTlianad iRebs meore klasis (`mSobeli~) 

yvela atributs, meTods da kavSirebs.  

agregirebuli (Aggregation) niSnavs kavSirs mTeli-

nawili. magaliTad, avtomobili - Zara, Zravi, saburavebi da 

a.S.  

dasasruls, SevajamoT ZiriTadi mosazrebani: 

_ obieqt-orientirebuli daprogramebis teqnologiis 

gamoyeneba efeqturia didi da rTuli dasaproeqtebeli 

saproblemo garemosaTvis; 

_ obieqt-orientirebuli modelirebis ZiriTad 

elements obieqti Seadgens, romelSic kafsulirebulia misi 

Tvisebrivi monacemebi da damuSavebis funqciebi (meTodebi); 
_ obieqtebis abstraqciiT, struqturuli mowesrigebiTa 

da maT Soris garkveuli memkvidreobiTi kavSirebis asaxviT, 

iqmneba klasebi, subklasebi da metaklasebi; 

_ obieqt-orientirebuli daprogramebis disciplinis 

ZiriTadi kvlevis sagania obieqtTa mdgomareobisa da qcevis 

modelirebis procesebi. 
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1.5.  UML - etapebis diagramebi  
 

UseCase-D diagrama uCvenebs rolebs (Semsruleblebs-

Actor), maT funqciebs (Action) da kavSirebs (nax.1.8): 

 

 

esaa dasaproeqtebeli (gamosakvlevi) organizaciuli 

obieqtis sawyisi (pirveladi) modeli, romelSic Cans, Tu 

romel saproblemo sferosTan gvaqvs saqme.   

kavSiri communication gamoiyeneba rolebsa da 

funqciebs Soris, xolo <<use>> da <<extends>> funqciebs 
Soris. pirveli asaxavs SemTxvevas, roca erTi procesi 

aucileblad moiTxovs jer sxva qveprocesis Sesrulebas, 
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meor SemTxvevaSi es araa aucilebeli. komunikaciuri kavSiri 

ar SeiZleba gavavloT  rolebs Soris.        

yovel UseCase-funqcias (ovals) Seesabameba erTi 

dinamikuri modeli, romelic Activity-D diagramis saxiT 

formirdeba (nax.1.9).  

 

aqtiurobaTa diagramas erTi 

dasawyisi da ramdenime dasasruli 

SeiZleba hqondes. masSi monawileobs 

ramdenime  rolis Semsrulebeli 

(mag., leqtori, studenti, dekani da 

a.S.). 

mrgvalkuTxedebSi moTavsebulia 

maT mier Sesasrulebel proceduraTa 

dasaxelebebi. procedurebi SeiZleba 

Sesruldes mimdevrobiT an 

paralelurad. gamoiyeneba specialuri 

ganStoebis, SeerTebis da sxva 

aRniSvnebi. procedurebi ukavSirdeba 

erTmaneTs isrebiT, romlebic 

moqmedebaTa mimdevrobas asaxavs.   

aqtiurobis diagrama SeiZleba 

Sedgebodes ramdenime paraleluri zolisgan (swimline), 
romlebSic Tavsdeba sxvadasxva marTvis sferos 

(departamentis) rolis Sesasrulebeli procedurebi.  

amgvarad, aqtiurobis diagrama asaxavs konkretuli 

amocanis gadawyvetis informaciul-teqnologiur suraTs. 
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magaliTad, `axali TanamSromlis miReba~ (nax.1.10), 

`TanamSromlis gadayvana sxva ganyofilebaSi~, `kontraqtis 

gaformeba~ da sxv.     

 
naxazze Cans koleqtiuri, droSi ganawilebuli 

Sesasrulebeli procedurebis logikur mimdevrobaTa  

aqtiurobis diagramis fragmenti.   
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klasebisa (Class-D) da intaraqtiurobaTa (Sequence-D, 
Collaboration-D) diagramebi emsaxureba obieqt-orientirebuli 

analizis etaps. klasebi sakvlevi obieqtis statikuri 

modelia da masSi aRiwereba konkretuli dasaxeleba, 

monacemebi (atributebi) da funqciebi (meTodebi). 

intaraqtiurobaTa  diagramebi asaxavs obieqtis dinamikur 

models, anu rogor xdeba obieqtis klasebis damuSaveba 

droSi da sivrceSi. aseTi procesebi cnobilia scenarebis 

saxelwodebiT: konkretuli roli ra TanamimdevrobiT, 

romeli meTodebiT amuSavebs romeli klasis obieqtebs.   

 amgvarad, klasebis asagebad saWiroa oo-modelirebis 

safuZvelze ganisazRvros klasTa dasaxelebebi (nax.1.11), maTi 

atributebi (monacemebi) da funqciebi (meTodebi).  

 

 

mimdevrobiTobis diagramaze (nax.1.12) Setyobinebebi da 

operaciebi dalagebulia maTi Sesrulebis mimdevrobiT, aq 

mTavari droa.  
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Tanamoqmedebis diagramaze (nax.1.13)kargad Cans klasebs 

Soris informaciis gacvla Setyobinebebisa da meTodebis 

gamoyenebis safuZvelze.  

 

 
am etapze sasargebloa arsTa damokidebulebis modelis 

(Entity-Relationship-Model) gamoyeneba (nax.1.4).   

Class-D klasebis diagrama SemdgomSi, obieqt-

orientirebuli daproeqtebis etapze, gamoiyeneba klasebisa 

da maT Soris kavSirebis (Class-Assotiation-D) aRsawerad.  



 23

rogorc aRvniSneT (nax.1.7), kavSirebi klasebs Soris 

oTxi tipisaa: asociaciuri-a, relaciuri-r, agregatuli-ag 
da memkvidreobiTi-c. maTi grafikuli aRniSvnebi mocemulia 

1.14 naxazze.    

 

yofaqcevis diagramebidan Cven ukve ganvixileT Activity-
D da Interaction-D.  

arsebobs agreTve klasebis mdgomareobaTa diagrama anu 

State-D (nax.1.15). igi aRwers moqmedebebs, obieqtTa 

mdgomareobebs, mdgomareobaTa gadasvlebs da movlenebs. misi 

gamoyeneba yvela klasisTvis araa saWiro. aucilebelia maSin, 

rodesac klasi SeiZleba imyofebodes ramdenime 

mdgomareobaSi da TiToeul maTganSi igi iqceva 

sxvadasxvanairad. 
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realizaciis etapze aigeba komponentebis diagrama 

(Component-D), romelSic igulisxmeba programuli kodebis 

(CPP, H, DLL da a.S.) damuSaveba (nax.1.16).  

 

 

programuli kodis avtomaturi generacia SesaZlebelia  

klasTa kavSirebis diagramis agebis Semdeg  (nax.17-a). 

meniudan avirCevT UML | Code | Generate, ris Semdegac 

gamoCndeba axali kadri (nax.1.17-b).  

sistema SemogvTavazebs daprogramebis enis arCevas (C# , 
C++, Visual Basic, J++).  

aqve unda avirCioT proeqtis saxeli (Name), Browse-s 
gamoyenebiT programuli modulebis Casaweri katalogi 

(Location),  mag., : D:\Gia\Visio-1\  da marjvena nawilSi 

amovirCioT klasebi, romelTa daprogramebasac vapirebT. 
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naxazze yvela klasia moniSnuli. davamowmoT Sedegi 

RilakiT Ok.  
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proeqtis bolos aigeba ganTavsebis diagrama 

(Deployment-D), romelic aRwers komponentebis ganawilebas 

"klient-server" qselSi (nax.1.18).  

 

amiT davasrulebT unificirebuli modelirebis enis 

ZiriTadi  komponentebis (diagramebis) Teoriul ganxilvas. 

momdevno TavSi SeviswavliT UML-teqnologiis konkretul 

instruments, maikrosofTis axal pakets Ms Visio, romelmac 

safuZvlianad daimkvidra adgili Ms Office-paketis 
SemadgenlobaSi Word, Excel, PowerPoint da sxva programebTan 
erTad. 
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1.6. sakontrolo kiTxvebi da  

savarjiSoebi 
 

1. ras warmoadgens UML teqnologia da ra  

etapebisgan Sedgeba igi ? 

2. ras aris klasi da obieqti ? 

3. ras aris inkafsulacia ? 

4. ras niSnavs klasTa memkvidreobiToba ? 

5. ras niSnavs polimorfizmi ? 

6. ras niSnavs cneba obieqtorientirebuli ? 

7. rogor xdeba obieqtis mdgomareobis statikuri 

modelis warmodgena ? 

8. rogor xdeba obieqtis mdgomareobis dinamikuri 

modelis warmodgena ? 

9. ra aris klasis meTodebi ? 

10. ra aris Setyobineba ? 

11. klasTaSoris romel kavSirebs icnobT ? 

12. aageT UseCase diagrama `leqcia~. 

13. aageT Activity diagrama `codnis Sefaseba~. 
14. aageT Class-Ta diagrama sferosaTvis `marketi~. 
13. aageT Sequence da Collaboration diagramebi 

`biblioTekaSi wignebis gatana-dabruneba~. 

14. aageT Class-Assotiation diagrama saproblemo 

sferosaTvis `leqcia~. 

15. ras warmoadgens Component da Deployment 
diagramebi ? 

16. daapoeqteT UML-diagramebi Semdegi 

saproblemo  sferoebisaTvis: 

 a) `kaTedra~, `dekanati~, `universiteti~; 

 b) `mini-marketi~, `super-marketi~, `maRaziaTa 

qseli~. 

 g) `anabrebi~, `kreditebi~, `banki~.  

 d) `xelfasebi~, `pensiebi~, `buxhalteria~. 
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 e) `poliklinika~, `registratura~, `analizebis 

laboratoria~. 

 v) `mimRebi~, `nozologiuri ganyofilebebi~, 

   `saoperacio~, `saavadmyofo~. 

 z) `fexburTelTa saklubo gundi~, `Cempionati~ 

(mag., evroliga). 

 T) `muzeumi~, `Teatri~, `turistuli biuro~. 
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II Tavi 
daprogramebis vizualur-komponentebiani  

instrumenti Borland C++ Builder 
 

2.1. sistemis agebuleba  

 aris: aplikaciebis swrafi damuSavebis (RAD - Rapid 
Application Develepment) vizualur komponentebiani obieqt-

orientirebuli ena. 

 aqvs: agebis ormimarTulebiani (reversuli)   

teqnologia (Two-Wey Tools), rac gamoixateba vizualuri 

daproeqtebis instrumentisa  da  programuli kodis 

redaqtoris sinqronizebul urTierTqmedebaSi. 

 Sedgeba (ix. nax.2.0):    

1. samuSao garemos mTavari menius;  

2. swrafi klaviSebis panelis; 

3. komponentebis panelis;  

4. obieqtebis inspeqtoris; 

5. formebis redaqtorisa da  

6. kodis redaqtorisagan.  

 gamoiyenebs: “gadaTrevis” meTods (drag and drop), rac 
mdgomareobs komponentebis palitridan arCeuli komponentis 

formaze gadatanaSi.   

 iyenebs: monacemTa lokaluri (dBase, Paradox) da 

ganawiebuli bazebis (InterBase) marTvis sistemebis 

instrumentebs. SeuZlia imuSaos Ms SQL Server da sxva 

bazebTan.  

 gamoiyeneba Tanamedrove informaciul teqnologiebSi 

klient-server sistemebis asagebad. 

 flobs 200-ze met vizualur komponents da aseTi 

komponentebis Seqmnis instrumentul saSualebebs. 
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2.4. obieqtebis inspeqtori (Object Inspector) 

 

daniSnuleba: uzrunvelyofs C++Builder obieqtebis 

Tvisebebis (Properties) arCevas (Secvlas) da maTi 

movlenebis (Events) marTvas (mag. sistemis reaqcia 

`Rilakze~ (es obieqtia) daWerisas). 2.11 naxazze 

mocemulia Object Inspector-is fanjara ori gadasarTavi 

gverdiT (Properties da Events): 

 

nax.2.11 
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naxazze ilustrirebulia SemTxveva, rodesac 

formaze (Form1) davdeT ori komponenti Button1, Button2 

panelidan Standard da vcdilobT maT damuSavebas. 

pirveli Button1 moniSnulia, e.i. aqtiuria da 

obieqtebis inspeqtoris fanjara mas ekuTvnis. Cven Object 

Inspector-Si avirCieT striqoni (Tviseba) Font da mis 

marjvena nawilidan (TFont . . .) gamoviZaxeT Sriftebis 

asarCevi fanjara (nax.2.12): 

 

mag., AcadMtavr fontis arCevis Semdeg Object Inspector-Si 

vdgebiT Caption Tvisebaze da vwerT sityvas ‚angariSi~. 

meore gverdze (Events) Cans RilakebisaTvis OnClick 

Tvisebis mniSvnelobaTa arCevis procedura. mag., 

Button1Click Seesabameba SemTxvevas, roca unda gamoviZaxoT 

angariSis programa Form2–ze, xolo Button2Click  
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gaTvaliswinebulia me-2 RilakisaTvis, romelic 

gamoiZaxebs sxva amocanas, mag., me-3 formas da a.S..  

realurad es movlenebi (Button1Click, Button2Click) 

programirdeba sistemis mier obieqt-orientirebuli 

daprogramebis `memkvidreoboTobis~ principis safuZvelze 

TButton-klasidan (Template Button ). amgvarad, TButton aris 

sabazo klasi, xolo ButtonClick - warmoebuli klasi, 

romlis konkretuli egzemplarebia Button1Click, Button2Click 

obieqtebi. 

maTi Sesabamisi programuli kodebi mocemulia 

Unit1.cpp programaSi, romelic kavSirSia Form1 formis 

damuSavebasTan: 

 

void __fastcall TForm1::Button1Click(TObject *Sender) 

{   Form2->Show();  }    //  Form2-is gamoZaxeba 

//—————————————————————- 

void __fastcall TForm1::Button2Click(TObject *Sender) 

{  Form3->Show();  }   //  Form3-is gamoZaxeba 

 

Object Inspector metad saWiro da mniSvnelovani 

instrumentia kompiuteruli sistemebis swrafad 

asawyobad. is xSirad iqneba gamoyenebuli Cvens mier 

sistemis calkeuli detalebis dasamuSaveblad, amitomac 

aq droebiT davasrulebT mis ganxilvas. 
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2.5. C++Builder-is proeqtis failebi  

 

proeqtis ZiriTadi failebidan Cven vaxseneT 

zemoT .cpp faili (Unit1.cpp-formisaTvis). Project.cpp 
aris kompiuteruli sistemis WinMain-mTavari 

funqcia, romliTac Sesrulebaze gaiSveba 

gamoyenebiTi programa. garda amisa sistemas aqvs 

Semdegi aucilebeli failebi: .bpr-proeqtis faili, 

romelic XML-formatiT inaxeba (nax.2.13), teqsturia 

da Seicavs kompilirebisaTvis saWiro yvela failis 

sias. 

 

.res - proeqtis resursebis faili, romelic 

orobiTia da Seicavs, mag., piqtogramebis, 

kursorebis da sxv. komponentebs. 

.h – saTavo  (header) faili, mag., <iostream.h>, <math.h> 
da sxv.  

.hpp – komponentis saTavo faili, romelic 

C++Builder-is biblioTekidan miuerTdeba Cvens 

programas axali komponentis damatebisas formaze. 

.dfm – formis failia. yvela formis fails Tavisi 

sakuTari cpp da h failebi aqvs. 
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.exe – Sesrulebadi (muSa programa) faili, obj – 
obieqturi manqanuri kodi, .dll – dinamikurad 

mierTebadi biblioTeka, .tds – simboloTa cxrilebis 

faili, .hlp – daxmarebis (help) cnobaTa faili, .bmp, 
.wmf, ico  – grafikuli sainterfeiso failebi, .il? – 
(ilc, ild, ilf, ils ) specfailebi kompilirebisaTvis, .~bp, 
~df, ~cp, ~h  – sarezervo failebia. 

SeniSvna: programis gadasatanad sxva kompiuterze 

aucilebelia cpp, h, dfm, bpr da res failebi, 

danarCenebi iqmneba avtomaturad. ~??, tds, exe, obj, il? 
failebi SeiZleba waiSalos.   

 

 

2.6. formebTan muSaoba  (Forms) 
 

daniSnuleba: forma C++Builder-is ZiriTadi 

samuSao adgili, fanjaraa. formaze xdeba 

sasurveli gamoyenebiTi sistemis daproeqteba, 

komponentebis gadmotana panelebidan, masze 

sasurveli interfeisis damuSaveba,  Sualeduri da 

saboloo Sedegebis asaxvis realizeba. SeiZleba 

iTqvas, rom formebi da komponentebis 

mravalferovani panelebi ZiriTadi `samSeneblo~ 

masalebia programuli paketebis Sesaqmnelad. 

formis sruli fragmenti naCvenebia 2.14 naxazze. 

magaliTisaTvis maszed gadmotanilia ramdenime 

komponenti Standard panelidan.   
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teqstis gamosatanad fanjaraSi iyeneben 

sxvadasxva saxis komponents. mag., Label-
saTaurebisTvis, Edit-erTstriqoniani redaqtirebadi 

veli. Memo-mravalstriqoniani redaqtirebadi 

fanjra. ListBox-standartuli fanjara siiT, 

romlidanac airCeva punqti Object Inspector-is Items-
TvisebaSi moTavsebuli siidan. ComboBox-
redaqtirebadi sia (marjvena isris daWerisas 

gamoCndeba sia, romelic aseve Object Inspector-is Items-
TvisebaSia moTavsebuli).  

radioRilakebis panelebi RadioGroup da GroupBox 
gamoiyeneba alternatiuli, urTierTgamomricxavi 

punqtis asarCevad im siidan, romelic Object Inspector-
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is Items-TvisebaSia Cawerili (maqsimum 17 striqoni). 

am indikatoruli komponentebis zeda marcxena 

kuTxeSi moTavsebuli saxelebi Seitaneba Object 
Inspector-is Caption-TvisebaSi. 

gadasaxvevi saxazavi ScrollBar gamoiyeneba 

Cveulebriv Windows-fanjrebSi gadasaadgileblad. 

Panel-komponenti lokaluri adgilia ramdenime 

dakavSirebuli komponentis mosaTavseblad. panelis 

gadataniT sxva adgilas, mas yvela komponenti 

gadahyveba. 

formis asamuSaveblad C++Builder-is mTavari menius 

Project-punqtSi avirCioT Compile Unit (Alt+F9 ) an mwvane 
samkuTxedi (Run – F9). 

Cvens panelze moTavsebulia ori Edit-komponenti, 
mag., ori sityvis Sesatanad da Label-komponentSi 
gadasabmelad: 

 

formis (fanjris) farTobis efeqturad 

gamosayeneblad Seqmnilia mravalfurcliani 

(mravalgverdiani) panelis komponenti PageControl. igi 
mdebareobs Win32 panelze. 2.15 naxazze SevqmeniT 3 - 
TabSheet: Calendar – MonthCalendar-iT, Date – DateTimePicker-
iT da Linux naxati Additional-is Image-komponentiT. 
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formaze grafikuli komponentebis gamoyeneba erT-

erTi mniSvnelovani miRwevaa ilustrirebuli 

interfeisebis Sesaqmnelad.  

magaliTad, Active-X panelze Chartfx-komponentiT 
gamoiZaxeba diagramebis redaqtori, romliTac 

SesaZlebelia rogorc monacemTa, aseve diagramebis 

tipebis Secvla (nax.2.16) 

        
     nax.2.15.-g                     nax.2.16  
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2.7. mTavari menius ageba formaze (MainMenu) 
 

daniSnuleba: mTavari meniu asagebi 

kompiuteruli sistemis ZiriTadi da saWiro 

elementia. Windows garemoSi sistemis daproeqteba 

swored meniuTi unda daviwyoT. aqedan kargad Cans 

gamoyenebiTi sistemis amocanebi, saSualebebi, 

daxmarebebi da a.S. formaze gadmovitanoT Standard 
panelis MainMenu-komponenti (nax.2.17 piqtograma 

marjvniv).  

 

 

forma Tavidan carielia. menius piqtogramaze 

Tagus marcxena Rilakis 2-jer dawkapunebiT 

gamoCndeba damxmare fanjara menius punqtebis 

mimdevrobiT Casawerad (File, Edit, ... , New, Open, . . . ). 
vertikaluri menus qvepunqtebis Sesaqmnelad, mag., 

Open-isTvis: vdgebiT Open-ze da Tagus marjvena 

RilakiT gamovitanT damxmare menius da avirCevT 

CreateSubmenu punqts. sabolood gveqneba nax.2.18. 
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SeniSvna: mTavari menius dakavSireba sxva 

formebTan, romlebic am meniudan gamoiZaxeba. 

ganixileba sami momenti: 

1 – mTavari menius (Form2) kavSiri multi-

gverdebis (Form1) formasTan. vdgebiT menius 

formaze, sistemis File-meniuSi virCevT Include Unit Hdr  
(Alt-12) striqons. gamodis fanjara formaTa 
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CamonaTvaliT (Cvens SemTxvevaSi erTi Form1). virCevT 

mas, Ok da kavSiri or formas Soris damyarda. 
2 – axla konkretulad, mTavari menius File | Open 

| Forms punqtma gaxsnas multigverdebis forma (Form1). 
amisaTvis vdgebiT Forms-punqtze, 2-jer marcxenaTi 

davawkapunebT da SevdivarT Unit2.cpp programis 

kodSi, romelSic kursori dgeba mis mierve Seqmnil 

funqciaSi: 

void __fastcall TForm2::Forns1Click(TObject *Sender) 
{ 
   _                                // Cursor 
}   

kursoris adgilas xeliT unda CavweroT saWiro 

operatori: 

mag.: void __fastcall TForm2::Forns1Click(TObject *Sender) 

           {  
            Form1->Show();    // formis gamoiZaxeba 

            } 
amis Semdeg, Tu avamuSavebT sistemas kompilacia-

Sesrulebaze (Run), vnaxavT, rom SedegSi gamoitaneba 

Form1-formis (Zveli) Sedegi, Form2 ki araa ! aq 

saWiroa me-3 moTxovnis Sesruleba. 

3 -  gavxadoT Form2 mTavar formad: amisaTvis 

sistemis meniuSi Project | Options | Forms –Si Main form-is 

mniSvnelobad CavsvaT Form2 da Ok.  
Run-procedura Seasrulebs yvelafers 

mowesrigebulad da SedegSi miviRebT mTavari menius 
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formas, romelSic File | Open | Forms arCeviT gamova 

ekranze meore multiformac. 

mTavari menius danarCeni punqtebic aseve unda 

daukavSirdes sxva formebs. 

Tu saWiroa multi-formidan isev mTavar 

meniuSi dabruneba, maSin gamoiyeneba an X – fanjris 

daxurvis Rilaki, an multi-formaze daideba axali 

Rilaki, mag., Back. am Rilakze 2-jer dawkapunebiT 

SevdivarT Unit1.cpp programis kodSi da CavwerT: 

Form2->Show(). amasTanave, vdgebiT Form1-ze da File –Si 
virCevT Include Unit Hdr  striqons da Form2-s. 

 
2.8 konteqsturi menius ageba (PopupMenu) 

 

daniSnuleba: formaze yovel komponents 

SeiZleba hqondes sakuTari meniu, romelic am 

komponentze dadgomiTa da Tagus marjvena Rilakis 

daWeriT gamoitaneba.  
aseTi konteqsturi menius Seqmna xdeba Standard | 

PopupMenu komponentiT. is unda gadmovitanoT 

formaze, 2-jer dawkapunebiT CairTveba menius 

redaqtori, CavwerT sityvebs. amis Semdeg es 

komponenti unda davakavSiroT formaze mdebare 

obieqts, mag., Calendar-s. vdgebiT kalendris cxrilze 

da Object Inspector | Properties | PopupMenu-Si virCevT 

PopupMenu1-s, aseve DateTimePicker-isTvis ki 

PopupMenu2-s (nax.2.19, 2.20). 
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2.9. monacemTa lokalur bazasTan  

muSaoba 

 

daniSnuleba: monacemTa failebis Senaxva, 

damuSaveba, moZebna da momxmarebelze (an programebze) 

miwodeba. Borland_C++ Builder paketi iyenebs monacemTa 

rogorc lokalur bazebs (dbf-failebi dBase, Access, Vis-

FoxPro, db-failebi  Paradox bazebis marTvis 

sistemebisaTvis), aseve ganawilebuls (gdb-failebi InterBase 

mb-sistemisTvis).  

amjerad gavarCioT sailustracio magaliTi 

`sauniversiteto kaTedris~ saproblemo sferosaTvis. 

kerZod, kaTedraze gvaqvs informaciuli bazebi 

leqtorebis, jgufebis, studentebis, magistrantebis, 

saswavlo disciplinebis, gamocdebis da a.S. maT Soris 

arsebobs relaciuri, funqciuri da memkvidreobiTi 

kavSirebi. rogor unda aigos aseTi saproblemo 

sferosaTvis kompiuteruli sistema monacemTa bazebis 

gamoyenebiT? 

upirveles yovlisa, daproeqtebis stadiaze unda 

ganisazRvros saproblemo sferos konceptualuri 

modeli, anu aigos ER-modeli (Entity-Relationship-Model). 

2.21 naxazze naCvenebia es sqema Cveni sakvlevi 

obieqtisaTvis. 
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obieqt-orientirebuli modelirebisa da 

daprogramebis meTodebis safuZvelze aRniSnuli arsebi 

(obieqtebi) da relaciebi (kavSirebi) qmnis klasebis 

simravles (struqturirebuli monacemebisa da maTi 

damuSavebis procedurebis inkafsulaciiT miRebuli 

erToblioba). klasTa konkretuli elementebi – 

obieqtebia. 

Tu klass ganvixilavT rogorc araerTgvarovani 

atributebisagan (velebisagan) Sedgenil struqturas 

(cxrils), maSin obieqtebi am cxrilis striqonebia 

(korteJebi). naxazze klasebi marTkuTxedebiT, kavSirebi 

rombebiT, atributebi ovalebiTaa asaxuli. 
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C++ enaze daprogramebis dros klasebi, atributebi 

da kavSirebi specialuri xerxebiT aRiwereba, mag., Class, 

Properties, Relationship da a.S. fizikur doneze klasebi da 

obieqtebi Tavsdeba organzomilebian cxrilebSi (Tables). 

maTi aRwera Header-failebSi inaxeba. amgvarad, monacemTa 

baza aris cxrilTa erToblioba, romelTac gaaCnia 

unikaluri saxelebi da gasaReburi velebi. 

 

2.10. monacemTa bazis fsevdonimis (aliasis) 

Seqmna 

 

daniSnuleba: fsevdonimi (Alias) Seicavs mTel 

informacias monacemTa bazis failebis Sesaxeb, 

uzrunvelyofs maT wvdomas da sistemis moqnil 

transportirebas sxva kompiuterebze. 

monacemTa bazis aliasi iqmneba erTxel 

da kompiuteruli sistema muSaobs masTan. Tu 

icvleba monacemTa fizikuri ganlageba, 

katalogebi an sxva obieqtebi, kompiuteruli 

sistema ar saWiroebs yvela am cvlilebebis 

asaxvas, mxolod mieTiTeba aliasis axali 

mdebareoba (wvdomis gza).  

Borland_C++ Builder sistemaSi aliasis Seqmnis sami 

xerxi arsebobs: Database Desktop,  BDE Administrator  da 
Database Explorer. Sedegi samive SemTxvevaSi erTnairia, 

Sesrulebis instrumenti ki gansxvavebuli. 
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Borland_C++ Builder-is meniuSi Database | Explore 
gamoitans 2.22 naxazze mocemul fanjaras. Cveni 

monacemTa bazis aliasis Sesaqmnelad viRebT: Object | 
New da 2.23 fanjaraSi virCevT STANDARD (esaa 
lokaluri baza Dbase an Paradox). Tu vapirebT 

ganawilebul bazebTan muSaobas, maSin virCevT 

INTERBASE-s. 

 

 

Semdeg teqsti STANDARD SevcvaloT 

BAZAKATEDRA teqstiT (nax.2.24). aqve fanjris 

marjvena nawilSi DEFAULT DRIVER-Si SevarCioT 

DBASE an PARADOX, xolo PATH-Si mivuTiToT is gza 

katalogSi, sadac Seinaxeba bazis failebi da 

kompiuteruli sistema. aseTia C:\KATEDRA. 
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2.11. monacemTa bazis cxrilebis (Tables) 
Seqmna 

 

daniSnuleba: cxrili (Table) monacemTa bazis 

mTavari komponentia, igi dbf-faili (dBase for Windows) an db-

failia (Paradox) bazebisaTvis. erT bazaSi SeiZleba iyos 

bevri cxrili. maT Soris realizebadia relaciuri 

urTierTkavSirebi da logikuri mTlianobis 

uzrunvelyofis aspeqtebi. 
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cxrilis (Table) Seqmna xorcieldeba Database Desktop 

instrumentiT, romelic gamoiZaxeba ori xerxiT: 

Start | Programs | BorlandC++Builder5 | Database Desktop 

an  

Borland_C++Builder  samuSao garemos mTavari meniudan: 

Tools | Database Desktop 

ris Semdegac gamova axali fanjara (nax.2.25). 

 

 

  

 

2.26 naxazze ilustrirebulia TviT Database Desktop–is 

samuSao garemo. Cven 2.21 naxazze davaproeqteT 

saproblemo sferos konceptualuri modeli (ER-M). axla 

TiToeuli obieqtisTvis (marTkuTxedi) unda avagoT 

cxrili atributebiT (ovalebi). magaliTisaTvis 

2.26 naxazze naCvenebia Lectors – failis struqtura. aseve 

unda aigos Groups, Students da sxva struqturebic. 
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aq Cans leqtorebis cxrilis Lectors.dbf struqturis 

faili atributTa dasaxelebebiT, tipebiT, sigrZeebiT. 

marjvena nawilSi Define RilakiT SevqmeniT unikaluri 

(Unique) indeqsi (pirveladi gasaReburi atributi), esaa 

LEC_ID. e.i. cxrilSi ar iqneba ori leqtori erTidaimave 

indeqsiT, es gakontroldeba avtomaturad sistemis mier. 

 bolos Save As  RilakiT struqturas SevinaxavT 

bazaSi. amisaTvis fanjaraSi (nax.2.27) unda mivuTiToT 

Cveni aliasi BAZAKATEDRA, romelic avtomaturad 

gamoitans C:\KATEDRA katalogs, SevitanT failis saxels 

Lectors da Save.  

 amis Semdeg Tqven TviTon SeqmeniT axali 

struqturebi Groups, Students da a.S. isini Caemateba 

2.27 naxazs da 2.28 saxes miiRebs.  
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aq dbf-failebi cnobilia. rac Seexeba MDX-failebs, 

esaa Cvens mier indeqsirebuli cxrilebi. rogorc 

vxedavT, yovel ZiriTad fails axlavs indeqsirebuli faili. 

indeqsireba SeiZleba moxdes ramdenime atributiT 

(Sedgenili gasaReburi atributi). 
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Semdegi etapia agebul cxrilebSi monacemebis Setana. 

amisaTvis SevalT isev Database Desktop sistemaSi, gavxsniT 

(Open) cxrils Lectors  marjvena-zeda kuTxeSi CavrToT Edit 

Data (nax.2.29). Semdeg SeiZleba striqonebis Setana cxrilSi. 
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kavSiri leqtorebsa da studentebs Soris ar arsebobs 

bazaSi, rac araa kargi. saWiroa es damokidebuleba M:N 

(mravali-mravalTan)SemovitanoT damatebiTi relaciuri 

cxriliT Lec_Gr. masSi iqneba informacia imis Sesaxeb, Tu 

romeli leqtori romel jgufebs aswavlis, ra sagans da 

romel semestrSi (nax.2.32-1,2). sagnebi (Subjects) 

kodirebulia da calke cxrilSi inaxeba.  
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cxrilSi gasaReburi atributi LEC_GRSedgenilia 

ori velisagan LEC_ID da JG_ID. 

amgvarad, ganxilul cxrilebs Soris kavSirebi damya-

rebulia pirveladi da meoradi gasaReburi atributebis 

gamoyenebiT. am meqanizmis safuZvelze momdevno 

paragrafSi ganvixilavT logikuri bazis mTlianobis 

sakiTxs da cxrilebs Soris kaskaduri kavSirebis 

gamoyenebas. axla davakavSiroT monacemTa baza formebs. 
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2.12. monacemTa bazis cxrilebis gamotana 

formaze 

 

daniSnuleba: monacemTa bazis failTa 

(cxrilebis) asaxva Borland_C++ Builder sistemaSi. 

garda monacemTa monitoringisa formaze 

SesaZlebelia bazis cxrilebis damuSaveba 

vizualuri da obieqt-orientirebuli meTodebis 

komponentebiT.  

komponentebis panelebidan monacemTa bazasTan 

muSaobs Data Access (Table, DataSource komponentebi) da 
Data Controls (DBGrid, DBNavigator komponentebi). nax.2.33 

naCvenebia aseTi forma.   

 
ნახ.2.33 
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bolos Object Inspector-is Active TvisebaSi unda 

CavsvaT true. amis Semdeg formaze DBGrid-Si 
gamoCndeba monacemebi (ara-qarTulad). cxrilSi 

monacemebis qarTulad misaRebad saWiroa davdgeT 

DBGrid obietze da Object Inspector-is Font Tvisebidan 

avirCioT saTanado Srifti. cxrilis svetebis 

gasaqarTuleblad virCevT TitleFont-s (nax.2.34).  
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DBNavigator saWiroa cxrilebTan samuSaod. 

moZraoba CanawerebSi, axali striqonebis Camateba 

(+), moZvelebulis waSla (-), koreqtireba (Δ), bazaSi 

Cawera (v) an cvlilebebis gauqmeba (x - ar Cawera). 

2.34 naxazze Table moniSnulia, e.i. Object Inspector 
mas ekuTvnis. 2-jer dawkapunebiT Table-ze gamoitaneba 
velebis redaqtori (Fields Editor), Tagus marjvena 

RilakiT gamovitanT damxmare fanjaras, romlidanac 

SeiZleba DBGrid-Si gamosatani atributebis arCeva, 

maT Soris axali-gaangariSebadi velebisac 

(romelic cxrilSi araa). 

magaliTad, SeiZleba xelfasidan saSemosavlo 

daqviTvis angariSis velis damateba. amisaTvis Table-s  
Field Editor-dan Tagus marjvena RilakiT virCevT Add 
New Field (nax.2.35) da SevavsebT Field Properties. Field type 
unda iyos Calculated. 
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Sedegad formaze cxrilSi gamoCndeba axali 

sveti (PAY), romlis qarTul mniSvnelobas CavwerT 

Object Inspector-is Properties-Si DisplayLabel : “daqviTva~.  

Semdeg vdgebiT Table-ze da Events-Si OnCalcFields-
Si 2-jer dawkapunebiT SevalT programul Unit3.cpp 
kodSi (vinaidan es Form3-ia) da CavwerT 

gaangariSebis operators: 

 
sabolood miviRebT 2.36 naxazzs. 

 
 
2.34 naxazis marjvena qveda nawilSi Cans Unit3.h – 

failis fragmenti, romelSic Cawerilia komponentTa 
klasebi. tipebad gamoyenebulia biblioTekis 
Sablon-klasebi, xolo warmoebuli klasebi 
aRiwereba maCveneblebiT. magaliTad., TTable  *Lectors; 
TStringField *LectorsF_NAME  da a.S. 
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2.13. monacemTa bazis daproeqtebis 

vizualuri komponenti (TDataModule) 
 

daniSnuleba: gamoiyeneba rTuli programuli 

danarTebis asagebad ramdenime monacemTa baziTa da 

cxrilebiT Borland_C++ Builder-Si momxmarebelTa 

interfeisisa da sistemis muSaobis logikis 

diferencirebuli daproeqtebisaTvis. Data Module 
Designer - vizualuri daproeqtebis instrumenti 

gamoiZaxeba sistemis meniudan:  

File | New | Data Module. 
ekranze gamoCndeba fanjara ori gverdiT 

(nax.2.37): Components da Data Diagram: 

 



 79

Tavidan es fanjara carielia. Object Inspector-is 
Properties-Si SevcvaloT DataModule1 CvenTvis sasurveli 

saxeliT, mag., bazebi. amis Semdeg Data Access-panelidan 

gadmovitanoT oTxi wyvili Table da DataSource 
komponentebisa (Cven oTxi cxrili gvaqvs 

momzadebuli). TiToeuli Table-sTvis Object Inspector-is 
Properties-Si SevcvaloT mniSvnelobebi, mag.,  

DataBaseName: BAZAKATEDRA, TableName: Lectors, Name: 
Lec. komponentisTvis Data Source1 SevarCioT saxeli, 

mag., Name: DSLect da DataSet: Lect. aseTive  procedurebi 

CavataroT jgufis, studentis da leqtor-jgufebis  

cxrilebisaTvis. Sedegi aris naCvenebi 2.37 naxazze. 

aq marcxena fanjaraSi sistemis mier agebuli 

ierarqiuli xea momzadebuli.  
`xeSi~ patara kvadratebSi Cans ` - ~ 

simboloebi, maTze Tagus Rilakis daWeriT, isini ‘+~ 

-ad gadakeTdeba da daqvemdebarebuli striqonebi 

SeikumSeba (aRar gamoCndeba). 

axla gadavideT ZiriTad daskvniT nawilze, oTx 

cxrils Soris kavSirebis damyarebis vizualuri 

komponentis gamoyenebaze. gadavrToT gverdi Data 
Diagram-ze. fanjris marcxena nawilidan Tagus 

daxmarebiT gadmovitanoT marjvena nawilSi `xis~ 

striqonebi: bazebi, Dafault (Session), BAZAKATEDRA, 
Lectors.dbf, Lec_Gr.dbf, Groups.dbf, Students.dbf  (nax.2.38).  
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kavSirebi (konturuli isrebi) avtomaturad 

gamoitaneba, igi ierarqiulad daqvemdebarebas 

gulisxmobs. mag, Cveni oTxive cxrili (dbf-failebi) aris 
BAZAKATEDR-aliasis (bazis fsevdonimi saxeli) 

`Svilebi~. bazebi aris DataModule komponentis saxeli 

(`babua~), mas SeiZleba hyavdes ramdenime `Svili~ 

(BAZAKATEDR -is `Zmebi~). TiToeuli maTgani Seqmnis 

calke cxrilTa Stos - `ojaxs~. Default Session–is 
daniSnulebaa bazis aliasebis marTva, anu mocemul 
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momentSi romeli `Zmis~ Sto iqneba aqtiuri. 

cxrilebs Soris kavSiri xorcieldeba pirveladi 

da meoradi gasaReburi atributebiT.  fanjris Sua 

nawilSi me-3 piqtograma zemodan aris Master-Detail 
kavSiris asagebad. movniSnoT igi da TaguTi 

gavataroT xazi Lect-cxrilidan L_Gr–ken. gamoCndeba 

axali fanjara (nax.2.39), romelSic avirCevT 

damakavSirebel velebs, mag., LEC_ID -> LEC_ID.  
pirveli Master Field, meore ki Available Indexes –dan 
amoirCeva Detail Fields-Si, bolos OK. 

 
gaCndeba `didi-patara~ zomis ori marTkuTxedi 

SemaerTebeli kavSiriT LEC_ID. es ukanaskneli aris 

Lector.dbf cxrilis pirveladi indeqsi (gasaRebi), igi 

unkaluria (Unique), e.i. leqtorebis cxrilSi yoveli 

leqtori mxolod erTxelaa dafiqsirebuli.  
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meore (`swavleba~), Lec_Gr.dbf cxrilSi 

pirveladi indeqsia ori atributi erTad: Lec_Id + 
Jg_Id (vinaidan aq realizdeba kavSiri M:N, `erTi 

leqtori aswavlis ramdenime jgufs~ da `erT jgufs 

aswavlis ramdenime leqtori~). meorad indeqsad 

(gasaRebad) gamoiyeneba Lec_Id atributi (Field), calke 

aRebuli. amgvarad, kavSiri damyarda aRniSnuli ori 

cxrilis or vels Soris.  

aseTive Master-Detail kavSirebi Cans naxazze 

`swavleba~-  `jgufi~ da `jgufi~ - `studenti~ 

cxrilebs Soris.  

yovelive es uzrunvelyofs monacemTa bazaSi 

cxrilebs Soris semantikuri kavSirebis realizebas, 

rac gamoixateba imaSi, rom Tu, mag., kursors 

davayenebT leqtor-cxrilSi gvarze  `CaCaniZe~, maSin 

avtomaturad gamoCndeba mxolod masTan 

dakavSirebuli `akademiuri jgufebi~ da TiToeul 

jgufSi Semavali `studentebi~.  

gadavalT ra sxva leqtorze, Seicvleba 

jgufebi da studentebi. 2.40 naxazze 

ilustrirebulia am procesis Sedegebi. 

Master-Detail kavSiris ageba SesaZlebelia agreTve 

Object Inspector–dan. mag., leqtorisa (Lectors) da 

swavlebis (Lec_Gr) cxrilebs Soris rom davamyaroT 

aseTi kavSiri, saWiroa davdgeT  Lec_Gr cxrilze. 

gamoCndeba Object Inspector (nax.2.41). 
naxazze mcire zomis TeTri rgolebiT 

naCvenebia aucilebeli Tvisebebis mniSvnelobebi 

(mag., MasterSource, IndexName, MasterFields). 
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 84

 

 

 

 

 



 85

  2.14. cxrilTaSorisi kavSirebis ageba  

xilvadi velebis gamoyenebiT  

(LookUp Fields) 
 

daniSnuleba: gamoiyeneba erTi cxrilis velis 

mniSvnelobis SesarCevad meore cxrilidan.  

pirvel cxrilSi xdeba monacemTa koreqtireba 

an Setana, es monacemebi ki inaxeba meore cxrilSi 

da iqidan unda amoirCes Sesabamisi mniSvneloba. 

samagaliTod ganvixiloT erTi martivi 

amocana: davuSvaT gvaqvs studentebis monacemTa 

baza, romlebsac swavlebis garkveul etapze 

eZlevaT arCevani, iswavlon romelime daprogramebis 

sistema, magaliTad Borland C++ Builder, Delphi an 
Visual Basic. saWiroa ori cxrili - `studentebi” da 

sacnobaro tipis “daprogramebis enebi”.  

cxrilTa nimuSebi mocemulia 2.42 naxazze, 

sadac vxedavT, rom studentebi failSi gvaqvs veli 

systema, romelSic unda Caiweros studentisTvis 

sasurveli daprogramebis sistemis kodi.  

cxadia, roca es amocana Builder - is formaze 
gadaitaneba, momxmareblisTvis mouxerxebeli iqneba 

uSualod studentebis bazaSi kodebis xeliT 

Seyvana. sasurvelia, rom man daprogramebis sistema 

airCios swored sacnobaro cxrilidan, romelic 

unda gavxadoT mTavar cxrilze damokidebuli. 
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am mizniT cxrilebis Sesabamis komponentebs 

(Table, DataSource) movaTavsebT Data Module-ze da 
gadavalT DataModule Designer-Si, sadac avirCevT 
Rilaks “isari TvaliT” da gavavlebT cxrilidan 
studentebi  cxrilisken prog_enebi.  dauyovnebliv 
gamova dialogi (nax. 2.43.), romelSic unda davayenoT 
Semdegi parametrebi: Name - saxeli, Type - 
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gasaReburi velis tipi, Key Fields - meoradi 
gasaReburi velis saxeli mTavari cxrilidan, 
LookUp Keys - pirveladi gasaReburi velis  saxeli 
sacnobaro cxrilidan, Result Field - sacnobaro 
cxrilis veli, saidanac mniSvnelobebi aiReba. 

 

 

 
Ok - Rilakze daWeris Semdeg DataModule 

Designer - is fanjara 2.44 naxazze naCveneb saxes 
miiRebs. 
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amis Semdeg SesaZlebelia gadavideT uSualod 

formaze (nax.2.45-a).  Data Grid komponentSi 

gamovitanoT mTavari cxrili studentebi.  
 

 

 

rogorc amCnevT, velebis sias daemata kidev 

erTi, _prog_system, rac zemoT aRwerili kavSirebis 

damyarebis Sedegia. am velis daxmarebiT komponent 

DataGrid - Sive SegviZlia mimdinare students 

daprogramebis sistema SevucvaloT, xolo 2.45-b. 

naxazze naCvenebia SemTxveva, roca viyenebT 

specialur komponents DataControls ganyofilebidan, 

romelsac hqvia DBLookUpComboBox.  
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am komponentis asamuSaveblad unda davayenoT 

misi 5 Tviseba. DataSource da DataField (mTavari 

cxrilis meoradi gasaRebi, romliTac xdeba 

dakavSireba  sacnobaro bazasTan) mivamagroT mTavar 

cxrilze (studentebi), xolo ListSource, key Field 
(sacnobaro cxrilis pirveladi gasaRebi, kodi) da 
ListField - sacnobaroze.  

am SemTxvevaSic momxmarebels SeuZlia misTvis 

moxerxebul teqstur (da ara kodebis) reJimSi 

SearCios sasurveli daprogramebis sistema yoveli 

studentisTvis. 

2.46 naxazze naCvenebia mocemul bazasTan 

mimarTvis moTxovnis formirebis fragmenti SQL 
enaze, romelsac Cven momdevno paragrafSi 

ganvixilavT. 
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2.15. sakontrolo kiTxvebi da  

savarjiSoebi 

 

1. ras warmoadgens vizualuri komponenti ? 

2. romeli ZiriTadi blokebisgan Sedgeba BC++ Builder 
samuSao garemo ? 

3. rogoraa klasificirebuli vizualuri komponentebi 

panelebis mixedviT?  

4. rogor xorcieldeba vizualuri komponentebis 

gamoyeneba?  

5. aageT mTavari meniu, romelic gamoiZaxebs or formas 

da aqvs dasasrulis Rilaki. 

6. daaproeqte formaze oTxi Rilaki: ori namdvili 

ricxvis mimatebis, gamoklebis, gamravlebisa da gayofis, 

Sedegebi aisaxos Label komponentebSi.  
7. daaxasiaTe detalurad Standard panelis komponentebi. 

8. daaxasiaTe Data Access da Data Controls panelebis 

komponentebi monacemTa cxrilebTan samuSaod. 

9. ra aris monacemTa bazis fsevdonimi (aliasi), risTvis 

gamoiyeneba da rogor iqmneba igi ? 

10. rogor SevqmnaT monacemTa bazis cxrilebi (Tables) 
klasebisaTvis studenti, leqtori, jgufi da leqcia ?  

11. aageT mravalgverdiani forma oTxi furcliT da 

gamoitaneT TiToeulze studentebis, leqtorebis, 

leqciebisa da jgufebis cxrilebi, maTSi monacemebis 

Setanisa da koreqtirebis SesaZleblobiT. 

12. ra aris sistemuri komponentebi (System) da rogor 

viyenebT maT ? aageT martivi magaliTebi. 

13. vizualuri komponentis (DataModule) gamoyenebiT aage 
bazis sami dakavSirebuli cxrili: qveyana, gundi, 

fexburTeli. Sedegebi gamoitaneT formaze. 

14. aageT departamentis TanamSromelTa xelfasis uwyisis 

cxrili sami ZiriTadi da ori  gaangariSebadi veliT.  

15. daiangariSeT departamentis xelfasis uwyisSi 

TanamSromelTa jamuri daricxuli Tanxa, jamuri daqviTva 

da jamuri xelze asaRebi Tanxa. M 
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