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FTavi 1 
 programuli sistemis damuSaveba modelirebis unificirebuli 

enis(UML) gamoyenebiT 
 

organizacia, romelic dakavebulia programuli uzrunvelyofis warmoebiT 

iqneba warmatebuli mxolod im SemTxvevaSi, Tu mis mier gamoSvebuli produqcia 

gamoirCeva maRali xarisxiT da damuSavebulia momxmareblebis moTxovnaTa 

Sesabamisad. garda amisa, iqneba stabilurad warmatebuli, Tu igi amas axdens 

yvela arsebuli adamianuri da materialuri resursebis maqsimalurad sruli da 

efeqturi gamoyenebis safuZvelze.  

Eefeqturi programis dasamuSaveblad, romelic Seesabameba Tavis dasaSveb 

daniSnulebas, saWiroa sistematurad SevxvdeT da vimuSaoT momxmareblebTan 

imisaTvis, rom davadginoT realuri moTxovnebi sistemisadmi. xarisxiani 

programuli uzrunvelyofis dasamuSaveblad aucilebelia mtkice arqiteqturuli 

safuZvlis damuSaveba, romelic Ria iqneba nebismieri SesaZlo srulyofisaTvis. 

programuli produqtis drouli da efeqturi damuSavebisaTvis unda moviwvioT 

samuSao Zala, amovirCioT swori instrumentebi da ganvsazRvroT swori 

mimarTuleba. dasaxuli amocanis gadasawyvetad saWiroa, rom damuSavebis procesi 

kargaT iyos mofiqrebuli da adaptirebuli iyos cvalebad moTxovnebTan. 

centralur elements moRvaweobisa, romelsac mivyavarT maRali xarisxis 

programuli uzrunvelyofis SeqmnasTan, warmoadgens modelireba. modeli 

saSualebas gvaZlevs movaxdinoT sistemis sasurveli struqturis da qcevis 

TvalnaTliv demonstrireba. is aseve aucilebelia sistemis arqiteqturis 

vizualizaciisa da marTvisaTvis. modeli gvexmareba agreTve Sesaqmneli sistemis 

ukeT gagebaSi da xelmeored gamoyenebis SesaZleblobaSi. Bbolos modeli 

saWiroa riskebis minimizirebisaTvis. 

 

1. modelirebis unificirebuli ena(UML) 

 

obieqt - orientirebuli midgoma programuli uzrunvelyofis dasamuSaveblad 

amJamad yvelaze miRebulia Uubralod imitom, rom man daanaxa Tavisi 

sargeblianoba nebismieri ganzomilebisa da sirTulis sistemebis agebisas 

sxvadasxva sferoebSi. 
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Ggarda amisa Tanamedrove daprogramebis enebis umravlesoba, 

instrumentaluri saSualebebi da operaciuli sistemebi warmoadgenen ama Tu im 

zomiT obieqt- orientirebulebs. 

Tu Cven miviRebT obieqt- orientirebul midgomas, maSin unda ganisazRvros 

rogori struqtura unda gaaCndes programul sistemas obieqt- orientirebuli 

arqiteqturidan.  

sistemis gagebisaTvis aucilebelia modelireba. amasTan marto erTi modeli 

arasdros ar aris sakmarisi. yoveli sistemis gagebisaTvis, saWiroa didi 

raodenobis urTierT dakavSirebuli modelebis damuSaveba. programul 

sistemebTan mimarTebaSi es niSnavs, rom saWiroa ena, romlis meSveobiTac 

SesaZlebeli iqneba sxvadasxva kuTxiT avRweroT sistemis arqiteqtura, misi 

damuSavebis ciklis ganmavlobaSi. 

amJamad standartul instruments programuli uzrunvelyofis `monaxazis” 

Sesaqmnelad warmoadgens modelirebis unificirebuli ena - Unified Modeling Language 

(UML). misi meSveobiT SesaZlebelia programuli sistemebis artefaqtebis 

vizualireba, specificireba, konstruireba da dokumentireba. 

UML SeiZleba gamoviyenoT nebismieri sistemis modelirebisaTvis dawyebuli 

informaciuli sistemebidan damTavrebuli ganzogadebuli WEB- winadadebiT. igi 

Zalian gamoxatuli enaa. romelic saSualebas iZleva ganvixiloT sistema yvela 

mxridan. miuxedavad gamoxatvis farTo SesaZleblobisa es ena advili gasagebi da 

gamosayenebelia. 

ena Sesdgeba anbanisa da wesebisagan, romelTa meSveobiT SesaZlebelia masSi 

Semavali sityvebis kombinireba da miviRoT azrobrivi konstruqciebi. 

UML ar aris vizualuri daprogramebis ena, magram misi meSveobiT Seqmnili 

modelebi, SeiZleba uSualod gadayvanil iqnas daprogramebis sxvadasxva enebze. 

sxva sityvebiT rom vTqvaT UML modeli SeiZleba gamovsaxoT iseT enebze 

rogoric aris JAVA, C++, Visual Basik da relaciur monacemTa bazis cxrilebze an 

obiqt – orientirebuli monacemTa bazis mdgrad obieqtebze. is mcnebebi, 

romlebic ufro xelsayrelia gadavceT grafikulad, aseTive saxiT 

warmoidginebian UML-Si, xolo is mcnebebi, romlebic ufro xelsayrelia 

avRweroT teqsturi saxiT, gamoisaxebian daprogramebis enebis meSveobiT. 

    Mmodelis aseTi asaxva daprogramebis enebze saSualebas gvaZlevs 

ganvaxorcieloT pirdapiri proeqtireba - UML modelidan konkretuli enis 
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kodebis generacia. SeiZleba gadawydes ukuamocanac- movaxdinoT modelis 

rekonstruireba arsebuli realizaciidan. 

  Ddaprogramebis enebze pirdapir asaxvasTan erTad UML-is  gamomxatvelobisa 

da erTmniSvnelobis meSveobiT saSualeba gveZleva SevasruloT modeli, 

movaxdinoT sistemis qcevis imitireba da vakontroloT arsebuli sistemebi. 

UML ena gansazRvrulia pirvel rigSi programuli sistemebis dasamuSaveblad 

sxvadasxva sferoSi. magram misi gamoyenebis sfero ar SemoizRudeba mxolod 

programuli uzrunvelyofis modelirebiT. misi gamomxatveloba saSualebas 

gvaZlevs movaxdinoT iuridiul sistemebSi dokumentbrunvis, sxvadasxva 

momsaxurebis sistemebis struqturisa da funqcionirebis modelirebisaTvis, 

ganaxorcielos aparatuli saSualebebis proeqtireba.  

UML-is Secnoba iwyeba struqturis ganxilviT. es struqtura moicavs:  

 samSeneblo blokebs – ZiriTadi elementebi, UML modelis diagramebi da 

mimarTebebi; 

 saerTo meqanizmebi - garkveuli miznebis miRwevis saerTo UML-gzebi.  

 arqiteqtura – sistemis arqiteqturis UML warmodgena. 

 

1.1. UML-is samSeneblo blokebi 

 

 UML-is anbani moicavs sam samSeneblo bloks: 

 arsebi - abstraqciebi, romlebic warmoadgenen modelis ZiriTad elementebs; 

 mimarTebebi -MakavSireben sxvadasxva arsebs: 

 diagramebi - axdenen CvenTvis saintereso arsTa erTobliobis dajgufebas.. 

arsebi. saproblemo sferos  asaxvisaTvis UML-Si ZiriTadaT gamoiyeneba 

struqturuli, qcevis, dajgufebisa da anotaciuri arsebi, romlebic warmoadgenen 

enis ZiriTad obieqt - orientirebul blokebs. maTi meSveobiT SesaZlebelia 

SevqmnaT koreqtuli modelebi.  

struqturuli arsebi es UML enaze modelSi arsebiTi saxelebia. rogorc 

wesi, isini warmoadgenen modelis statikur nawilebs, romlebic Seesabamebian 

sistemis konceptualur da fizikur elementebs.  

   Aarsebobs struqturuli arsebis Svidi nairsaxeoba: 

 klasi (CLASS) – es obieqtTa erTobliobis aRweraa saerTo atributebiT, 

damokidebulebebiT da semantikiT.  
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 interfeisi (Interface) – es operaciebis erTobliobaa, romlebic ganapirobeben 

momsaxurebis erTobliobas, romelsac warmoadgens klasi an komponenti. 

interfeiss SeuZlia warmoadginos klasis an komponentis yofaqceva mTlianad 

an nawilobriv. igi gansazRvravs operaciis mxolod specifikaciebs(signaturas), 

magram arasdros maT realizaciebs.  

 kooperacia (Collaboracion) gansazRvravs urTierTqmedebas, igi warmoadgens 

rolebisa da sxva elementebis erTobliobas, romlebic muSaoben ra erTad 

qmnian garkveul kooperaciul efeqts. igi ar daiyvaneba elementTa ubralo 

jamamde. kooperacias aqvs rogorc struqturuli, aseve qceviTi aspeqti, erTi 

da igive klasi SeiZleba monawileobdes ramodenime kooperaciaSi. MmaSasadame, 

isini warmoadgenen qcevis saxeobebis realizacias.  

 Pprecendenti (Use case) - es sistemis mier Sesasrulebeli moqmedebaTa 

Tanmimdevrobis aRweraa, romelic qmnis xilul Sedegs da romelic 

mniSvnelovania romelime gansazRvruli aqtiorisaTvis(Aktor), precendenti 

gamoiyeneba qcevis arsebebis struqturirebisaTvis. precendentebi realizdebian 

kooperaciis meSveobiT. sami Semdegi arseba aqtiuri klasebi, komponentebi da 

kvanZebi klasebis msgavsia, isini aRweren obieqtebis erTobliobas saerTo 

atributebiT, operaciebiT, damokidebulebebiT da semantikiT. 

 Aaqtiuri klasi (Active class) uwodeben klass, romlis obieqtebi CarTulni arian 

erT an ramodenime procesSi, amitom SeiZleba moaxdinon mmarTveli 

zemoqmedebis iniciireba.  

 Kkomponenti (Component) sistemis fizikuri nawilia, romelic Seesabameba 

interfeisebis garkveul nakrebs da uzrunvelyofs mis realizacias(mag. 

Ffailebi, biblioTekebi, gverdebi, cxrilebi). Kkomponenti warmoadgens 

logikuri elementebis fizikur warmodgenas, rogoric aris klasebi, 

interfeisebi da kooperaciebi.  

 KkvanZi (Node) - es aris realuri (fizikuri) sistemis elementi, romelic 

arsebobs programuli kompleqsis funqcionirebisas da warmoadgens gamoTvliT 

resurs, garkveuli mexsierebiT da damuSavebis SesaZleblobiT. komponentebis 

erToblioba SeiZleba ganlagdes kvanZSi, aseve gadaadgildes erTi kvanZidan 

meoreSi.  

qceviTi arsebi warmoadgenen UML modelis dinamiur Semadgenels. es enis 

zmnebia, isini aRweren modelis qcevas droSi da sivrceSi. qceviTi arsebia: 
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 UurTierTqmedeba (Interaction) – es aris qceva, romlis arsi mdgomareobs 

Setyobinebebis gacvlaSi obieqtebs Soris konkretuli konteqsis farglebSi 

garkveuli miznebis misaRwevad. urTierTqmedebis saSualebiT SesaZlebelia 

avRweroT rogorc calkeuli operacia, ise obieqtTa erTobliobis qceva.  

 Aavtomati (State machine) – es qcevis algoriTmia, romelic gansazRvravs 

mdgomareobaTa Tanmimdevrobas, romlebzedac obieqtebi an urTierTqmedeba 

gadadis mTeli sasicocxlo ciklis ganmavlobaSi sxvadasxva movlenebis 

sapasuxod. Aavtomatis meSveobiT SesaZlebelia avRweroT calkeuli klasis an 

klasis kooperaciis qceva. AavtomatTan dakavSirebulia rigi sxva elementebisa: 

mdgomareobebi, gadasvlebi (erTi mdgomareobidan meoreSi), movlenebi (arsebi, 

romlebic gadasvlebis inicializacias axdenen) moqmedebaTa saxeebi (reaqcia 

gadasvlaze). semantikuraT qceviTi arsebis es orive elementi xSiraT arian 

dakavSirebuli sxvadasxva struqturul elementTan, pirvel rigSi – klasebTan, 

kooperaciebTan da obieqtebTan. 

Ggarda moyvanili arsebisa UML enaSi gamoiyeneba: 

dajgufebis arsebi – paketebi, modelis semantikurad dakavSirebuli 

elementebis dajgufebisaTvis erTiani mTeli modulis Sesaqmnelad. paketi 

warmoadgens elementebis jgufebSi organizaciis universalur meqanizms. 

paketSi SesaZlebelia movaTavsoT struqturuli, qceviTi da sxva dajgufebis 

arsebi. 

anotaciuri arsebi – SeniSvnebi, romlebic SesaZlebelia daematos models 

specialuri informaciis Casawerad. anotaciuri arsebi es UML modelis 

ganmartebiTi nawilia. mas miekuTvneba komentariebi damatebiTi aRwerisaTvis, 

modelis nebismieri elementis ganmartebis an SeniSvnisaTvis. ZiriTadaT 

gamoiyeneba mxolod erTi anotaciuri elementi – SeniSvna(Note).  

mimarTebebi. UML enaSi gansazRvrulia oTxi tipis mimarTeba: 

 damokidebuleba; 

 asociacia; 

 ganzogadeba; 

 realizacia. 

Ees mimarTebebi warmoadgenen ZiriTad damakavSirebel samSeneblo blokebs 

UML-Si da gamoiyeneba koreqtuli modelebis Sesaqmnelad. 
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  Ddamokidebuleba (Dependency) – es semantikuri kavSiria or arsebas Soris. 

romlis drosac erTerTis cvlilebas, damoukidebelis, SeiZleba gavlena 

moaxdinos meores, damokidebulis, semantikaze.  

  Aasociacia (Association) - struqturuli mimarTebaa, romlebic aRweren kavSirebis 

erTobliobas. KkavSiri – es obieqtebs Soris SeerTebaa. asociaciis nairsaxeobas 

warmoadgens agregireba (ase eZaxian struqturul mimarTebas mTelsa da mis 

nawils Soris) da kompozicia agregirebis ufro mkacri(SezRuduli) forma.  

   ganzogadeba (Generalization) – es aris mimarTeba rodesac obieqti(Svilobili) 

SeiZleba warmovadginoT ganzogadebuli obieqtis(mSobelis) magier. maSasadame, 

Svilobili memkvidreobiT Rebulobs Tavisi mSoblis struqturasa da qcevas.  

  realizacia (Realization) – es semantikuri mimarTebaa klasifikatorebs Soris, 

romlis drosac klasifikatori gansazRvravs kontraqts, xolo meore garantias 

iZleva mis Sesrulebaze. realizaciic mimasrTeba gvxvdebaor SemTxvevaSi: pirvel 

rigSi interfeissa da mis marealizebel klasebs an komponentebs Soris, meores 

mxriv, precendentebsa da maT marealizebel kooperaciebs Soris.  

garda am oTxi tipis mimarTebisa  arsebobs agreTve variaciebi magaliTad, 

dazusteba(Refinement), trassireba(Trace), CarTva(Include) da gafarToeba(Extent) - 

damokidebulebisaTvis.   

diagramebi. Ddiagrama UML-Si es aris grafikuli warmodgena elementebis 

erTobliobisa, romelic gamoisaxeba Sekruli grafiT, romlis wveroebia   arsebi  

da wiboebi ki mimarTebebi. 

 UML-Si gamoyofen cxra tipis diagramebs, romlebic gamoiyenebian sistemis 

rogorc statikuri, ise dinamiuri aspeqtebis vizualirebisaTvis: 

Kklasebis diagramaze gamoisaxeba klasebi, obieqtebi, interfeisebi, 

kooperaciebi da maT Soris mimarTebebi. obieqt- orientirebuli sistemebis 

modelirebisas klasebis diagramebi gamoiyeneba yvelaze xSirad. proeqtirebis 

TvalsazrisiT klasebis diagrama Seesabameba sistemis statikur saxes. 

obieqtebis diagramaze warmoidgineba obieqtebi da mimarTebebi maT Soris. 

obieqtebis diagramac sistemis statikur saxes asaxavs. 

precendentebis diagramaze warmodgenilia precendentebi, aqtiorebi da 

mimarTebebi maT Soris. precendentebis gamoyenebis TvalsazrisiT mocemuli 

diagramac asaxavs sistemis statikur saxes. 
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mimdevrobisa da komunikaciis diagramebi warmoadgenen urTierTqmedebis 

diagramebis kerZo saxes. MmaTze warmoidgineba obieqtebs Soris kavSirebi da 

Setyobinebebi, romlebiTac xdeba informaciis mimocvla mocemul obieqtebs 

Soris. urTierTqmedebis diagramebi asaxaven sistemis dinamikur saxes. amasTan 

mimdevrobis diagramebi gamoxataven SetyobinebaTa drois mixedviT mowesrigebas, 

xolo kooperaciis diagramebi – struqturul organizacias SetyobinebaTa 

mimocvlaSi monawile obieqtebs Soris. 

mdgomareobaTa diagramaze (Statechart diagrams) warmoidgineba avtomati, romelic 

moicavs mdgomareobebs da gadasvlebs maT Soris. isini  yuradRebas amaxvileben 

obieqtis qcevaze, romelic damokidebulia movlenaTa Tanmimdevrobaze. 

mdgomareobaTa diagramebi asaxaven sistemis dinamikur saxes. 

moRvaweobis diagramaze gamoisaxeba sistemis SigniT marTvis nakadis 

gadasvlebi erTi moqmedebidan meoreze. MmoRvaweobis  diagramebi asaxaven 

sistemis dinamikur saxes. 

komponentebis diagramaze warmoidgineba komponentebis organizacia da maT 

Soris arsebuli damokidebulebebi. realizaciis TvalsazrisiT Kkomponentebis 

diagrama miekuTvneba sistemis statikur saxes. 

ganlagebis diagramaze warmoidgineba sistemis dasamuSavebeli kvanZebis 

konfiguracia da maTSi ganlagebuli komponentebi. 

diagramebi SesaZlebelia daiyos sistemis statikuri struqturis amsaxvel da 

dinamiuri struqturis amsaxvel diagramebad. statikuri modeli afiqsirebs 

arsebs da struqturul mimarTebebs maT Soris, xolo dinamiuri modeli 

gamosaxavs, Tu rogor urTierTqmedeben arsebi programuli sistemis saWiro 

qcevis generirebisaTvis. 

UML - diagramebis Seqmnis gansazRvruli Tanmimdevroba ar arsebobs, Tumca 

Cveulebriv iwyeben precedentebis diagramiT sistemis saproblemo sferos 

gansazRvrisaTvis. rogorc wesi, muSaoba mimdinareobs erTdroulad ramodenime 

diagramaze, romelTagan TiToeuli zustdeba dasamuSavebeli programuli 

sistemis Sesaxeb ufro detaluri informaciis gamovlenis Sesabamisad. maSasadame 

digramebi warmoadgenen rogorc modelis warmodgenis, ise modelSi informaciis 

Setanis ZiriTad meqanizms. 
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1.2. UML-is saerTo meqanizmebi 

 

UML-Si aris oTxi saerTo meqanizmi, romlebic Tanmimdevrulad 

gamoiyenebian modelirebis mTeli enisaTvis. isini asaxaven obieqtTa 

modelirebisadmi midgomis oTx strategias(nax.1.1.1.), romlebic UML-Si sxvadasxva 

konteqstSi  mravaljer gamoiyenebian. 

specifikaciebi. specifikaciebi – es UML modelis arsia. isini uzrunvelyofen 

modelis semantikur ukana(dafarul) mxares.  

UML-is modelebs aqvT, ukidures SemTxvevaSi, ori ganzomileba: grafikuli, 

romlebic saSualebas mogvcemen movaxdinoT modelis vizualireba diagramebis 

meSveobiT, da teqsturi, romelic Sesdgeba modelis sxvadasxva elementebis 

specifikaciisagan(nax.1.1.2.). specifikacia – es elementTa semantikis teqsturi 

aRweraa. 

 
 
 
 
 
 
 
 

 

 

nax.1.1.1. 

klasi, magaliTad SesaZlebelia gamovsaxoT grafikulad, miuTiTebT ra 

atributebsa da operaciebs, magram es warmodgena arafers ar gvamcnobs klasis 

semantikaze. swored specifikaciebi axdenen semantikis formirebas, rac aerTianebs 

da azrobrivad avsebs models. modelis elementebis semantika fiqsirdeba 

specifikaciebSi.  

specifikaciebis nakrebi – es modelis arsia. specifikaciebi axdenen 

semantikuri ukana gegmis formirebas, romelic aerTianebs models da avsebs mas 

azrobrivad. sxvadasxva diagramebi – es mxolod warmodgena an am gegmis 

vizualuri proeqciaa. diagramebi uzrunvelyofen semantikuri ukana mxaris gegmis 

warmodgenas.  

 

saerTo meqanizmebi 
 

specifikaciebi miRebuli dayofa 

damatebebi gafarToebis saSualebebi 
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M 

nax.1.1.2. 

modelebis damuSaveba UML-is meSveobiT iwyeba grafikuli modelidan, 

romelic saSualebas gvaZlevs movaxdinoT sistemis vizualireba, xolo Semdeg 

misi ganviTarebis  mixedviT amateben ukana mxares, sul ufro da ufro met 

semantikas. amave dros modeli iTvleba sasargeblod an srulad, Tu modelis 

semantika mocemulia  semantikur ukana gegmaSi. 

damatebebi.  UML2-Si modelis yoveli elementi  aRiniSneba ubralo 

simboloTi, romelsac SesaZlebelia davamatoT, rigi damatebebi, romlebic 

moaxdenen specifikaciis elementebis aspeqtebis vizualirebas. am meqanizmis 

meSveobiT diagramaze xiluli informacia SesaZlebelia warmovadginoT Sesabamisi 

konkretuli moTxovnebiT. 

UML diagramaze damatebebi modelis elementebze gamoiyeneba imisaTvis, rom 

xazi gaesvas mniSvnelovan detalebs. 

dawyebisas SesaZlebelia Seiqmnas maRaldoniani diagramebi, romlebic 

iyeneben mxolod ZiriTad simboloebs erTi an ori damatebebiT. droTa 

ganmavlobaSi diagrama zustdeba sul ufro meti da meti damatebebiT manamade, 

sanam ar ar iqneba sakmarisad konkretuli-detaluri. 

mTavaria davimaxsovroT, rom nebismieri UML diagrama es mxolod modelis 

warmodgenaa, amotom aucilebelia  uCvenoT mxolod is damatebebi, romlebic xazs 

usmeven modelis mniSvnelovan maxasiaTeblebs da qmnian models ufro gasagebs. 

miRebuli dayofa. miRebuli dayofa aRwers samyaros warmodgenis konkretul 

saSualebebs. UML-Si arsebobs ori miRebuli dayofa: klasifikatori/egzempliari 

da interfeisi/realizacia. 

klasifikatori da egzempliari. UML-Si igulisxmeba, rom SesaZlebelia 

arsebobdes abstraqtuli mcneba arsebis tipis(magaliTad, studenti) da calkeuli 

konkretuli egzempliarebi am abstraqciisa(“Cemi specialobis studenti”). 

student 

deposit 

semantikuri ukana mxare 
 

Kklasis specifikacia 
 
 
 

Pprecedentis specifikacia 
 
 

Ddamokidebulebis specifikacia 

Mmodelis 
elementebi 
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abstraqtuli mcneba arsebis tipis – es klasifikatoria, xolo konkretuli 

arsebi – egzempliarebi. 

UML-Si egzempliari Cveulebriv warmoidgineba imave piqtogramiT, rogoriTac 

Sesabamisi klasifikatori, magram egzempliarebisaTvis dasaxeleba piqtogramaze 

xazgasmulia. UML2-Si sul 33 klasifikatoria (magaliTad, aqtiori, klasi, 

komponenti, interfeisi, kvanZi, precedenti), romlebic ganxiluli iqneba Semdeg 

TavebSi. 

 interfeisi da realizacia. ZiriTadi idea am mcnebebisa imaSia, rom gamovyoT 

is, rac asrulebs moqmedebas(interfeisi), imisgan, rogor keTdeba es(realizacia). 

magaliTad, manqanis marTvisas mZRoli urTierTqmedebs martiv da mkafiod 

gansazRvrul interfeisTan. sxvadasxva manqanaze es interfeisi realizebulia 

sxvadasxvanairad. interfeisi gansazRvravs kontraqts, romlis mxardaWeras 

uzrunvelyofen konkretuli realizaciebi. 

UML-is gafarToebis meqanizmebi.  UML modelirebis gafarToebadi enaa. 

dammuSaveblebs esmodaT, rom ubralod SeuZlebelia Seiqmnas mTlianad 

universaluri modelirebis ena, romelic daakmayofilebda yvela Tanamedrove 

moTxovnebs da kidev imaT, romlebic SesaZlebelia warmoiqmnas uaxloes periodSi. 

amitom UML Seicavs gafarToebis sam ubralo meqanizms – SezRudvebi, 

stereotipebi da moniSnuli mniSvneloba. 

SezRudvebi – afarTovebs elementis semantikas, uzrunvelyofs 

SesaZleblobiT daumatos axali wesebi. SezRudva es teqstis striqonia, 

moTavsebuli figurul frCxilebSi({}), romelic gansazRvravs garkveul pirobas 

an wess modelis elementisaTvis, romelic unda rCebodes WeSmariti. UML 

gansazRvravs obieqturi SezRudvebis enas (OCL), rogorc standartul 

gafarToebas. 

stereotipebi – uzrunvelyofs SesaZleblobiT  ganisazRvros axali 

elementebi UML modelis arsebulebis safuZvelze. stereotipis semantikas 

ganvsazRvravT Cven damoukideblad.  

stereotipi warmoadgens arsebuli modelis elementis saxeobas, romelsac 

aqvs igive forma, magram sxva daniSnuleba. Sesabamisad, stereotipebi saSualebas 

iZlevian SevqmnaT modelis axali elementebi arsebulebis safuZvelze. amisaTvis 

axali elementis saxels emateba stereotipis saxeli frCxilebSi. stereotipebis  

ricxvi yoveli elementis modelisaTvis SesaZlebelia icvlebodes nulidan 

garkveul mniSvnelobamde.   
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ramdenadac stereotipebs SemoaqvT modelis axali elementebi sxva 

daniSnulebiT, unda gansazrvruli iyos am elementebis semantika. amisaTvis 

modelebis dammuSavebelTa umravlesoba uTiTeben SeniSvnas an mimarTvas gare 

dokumentze, romelSic aRiwereba stereotipi. 

stereotipebi SesaZlebelia gamovsaxoT dasaxelebiT moTavsebuli 

frCxilebSi an piqtogramiT. magaliTad, klasi Ticket SesaZlebelia gamoisaxos: 

 

 

 

 

moniSnuli mniSvneloba – warmogvidgens elementis specifikaciis 

gafarToebis saSualebas, uzrunvelyofs SesaZleblobiT daumatoT masSi axali 

specialuri informacia.  

UML-Si Tviseba – es nebismieri mniSvnelobaa, romelic mimagrebulia modelis 

elements. elementebis umravlesobas aqvT didi raodenobis winaswar 

gansazRvruli Tvisebebi. zogierTi maTgani SesaZlebelia gamoisaxos diagramaze, 

sxvebi warmoadgenen modelis ukana mxaris nawilis semantikur nawils. 

moniSnuli mniSvnelobebis daxmarebiT UML saSualebas iZleva daumatoT 

modelis elementebSi sakuTari Tvisebebi. moniSnuli mniSvneloba – es 

samomxmareblo sityvaa, romelsac SesaZlebelia mivamagroT mniSvneloba. 

moniSnul mniSvnelobas aqvs Semdegi sintaqsisi:  

{niSnuli1 = mniSvneloba1, niSnuli2 = mniSvneloba2, . . niSnuliN = 

mniSvnelobaN}. Mmoyvanil Tanmimdevrobas uwodeben niSnulebis cxrils. 

A 

1.3.Pprogramuli sistemis arqiteqturis UML warmodgena 

 

 arqiteqtura es arsebiTi gadawyvetilebebis erTobliobaa, romelic exeba: 

 programuli sistemis organizacias; 

 struqturuli elementebis amorCevas, romelic Seadgens sistemas da maT 

interfeisebs; 

 am elementebis qcevas, romelic specificirebulia sxva elementebTan 

kooperaciaSi; 

“entity” 

Ticket 
stereotipi Ticket 
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 am struqturuli da qceviTi elementebisagan sul ufro msxvili 

qvesistemebis Seqmnas; 

 arqiteqturul stils, romelic warmarTavs da gansazRvravs sistemis mTel 

organizacias: statikur da dinamikur elementebs, maT interfeisebs, 

kooperaciebs da maTi gamoyenebis saSualebebs.  

Pprogramuli sistemis arqiteqtura moicavs ara marto mis struqturul da 

qceviT aspeqtebs, aramed gamoyenebas, funqcionirebas, warmadobas, moqnilobas, 

ganmeorebiTi gamoyenebis Sesaxleblobas, sisrules, ekonomiur da teqnologiur 

SezRudvebs da kompromisebs, aseve esTeTikur sakiTxebs.  

Yyvelas visac kavSiri aqvs dasamuSavebel sistemasTan – momxmareblebi, 

analitikosebi, dammuSaveblebi, matestireblebi, teqnikosebi da proeqtis 

menejerebi gaaCniaT sakuTari interesebi da yoveli maTgani uyurebs Sesaqmnel 

sistemas Taviseburad misi sasicocxlo ciklis sxvadasxva momentSi. es 

migvaniSnebs im faqtze, rom sistemis srulyofili aRwerisa da SeswavlisaTvis 

aucilebelia saproblemo sferos ganxilva sxvadasxva TvalsazrisiT. 

Pprogramuli sistemis arqiteqtura yvelaze optimalurad SesaZlebelia 

aRwerili iyos xuTi urTierT dakavSirebuli saxiT an warmodgeniT, TiToeuli 

maTgani warmoadgens sistemis organizaciis da struqturis erTerT SesaZlo 

proeqcias da yuradRebas amaxvilebs misi funqcionirebis gansazRvrul 

aspeqtze(nax.1.3.1.). yoveli maTgani gulisxmobs struqturul da qceviT 

modelirebas (statikuri da dinamikuri arsebebis modelireba). 

Sexeduleba precendentebis TvalsazrisiT moicavs precendentebs, romlebic 

aRweren sistemis qcevas, momxmareblis dakvirvebiT. es saxe ar warmogvidgens 

programis WeSmarit organizacias, aramed im mamoZravebel Zalebs, romlebisganac  

damokidebulia sistemuri arqiteqturis formireba. Sexeduleba daproeqtebis 

TvalsazrisiT moicavs klasebs, interfeisebsa da kooperaciebs, romlebic axdenen 

amocanis da misi gadawyvetis leqsikonis formirebas. Ees Sexeduleba pirvel 

rigSi ayenebs funqcionalur moTxovnebs, romelic waeyeneba sistemas, an im 

momsaxurebas, romelic man unda warudginos momxmareblebs.  

Sexeduleba procesebis TvalsazrisiT moicavs procesebsa da Zafebs, 

romlebic axdenen paralelizmisa da sinqronizaciis formirebas sistemaSi. es 

saxe umTavresad aRwers sistemis warmadobas, masStaburobas da 

gamtarunarianobas.  
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Sexeduleba realizaciis TvalsazrisiT moicavs komponentebsa da failebs, 

romlebic gamoiyenebian sabolao programuli produqtis awyobisa da 

gamoSvebisaTvis. Ees saxe pirvel rigSi gankuTvnilia sistemis konfiguraciis 

versiebis marTvisaTvis, romlebic Sedgenilia damoukidebeli komponentebisa da 

failebisagan.  

 

 
 
 
 
 
 
 
 
 
 
 
 

 
 

 

nax.1.3.1. 

Sexeduleba ganlagebis TvalsazrisiT moicavs kvanZebs, romlebic axdenen 

sistemis aparatuli saSualebebis topologiis formirebas, romelzedac igi aris 

Sesrulebuli. pirvel rigSi igi dakavSirebulia sistemis fizikuri Semadgeneli 

nawilebis ganawilebasTan, SekveTasa da dayenebasTan.  

 TiToeuli am CamonaTvalidan, SeiZleba CaiTvalos savsebiT damoukidebel 

aspeqtad, ise rom, pirebi romlebsac kavSiri aqvT sistemis damuSavebasTan, 

SeuZliaT yuradReba gaamaxvilon arqiteqturis mxolod im aspeqtebis Seswavlaze, 

romlebic uSualod maT exebian. Mmagram ar unda daviviwyoT, rom es saxeebi 

UurTierTqmedeben EerTmaneTSi. 

amrigad, saxe an warmodgena (View) - es modelia, romelic ganixileba 

garkveuli TvalsazrisiT: maTSi gamosaxulia erTi arsebi da gamotovebulia 

sxvebi, romlebsac mocemuli TvalsazrisiT interesi ar gaaCniaT. 

imisaTvis, rom gamovsaxoT sistema romelime TvalTaxedviT gamoiyeneba 

diagramebi. amJamad gansazRvrulia cxra tipis diagrama, romelTa kombinireba 

SesaZlebelia saWiro warmodgenis misaRebaT. sistemis statikuri nawilebis 

ganxilvisas gamoiyeneba klasebis,  obieqtebis, komponentebis da ganlagebis 

Sexeduleba 
ganlagebis 

TvalTaxedviT 
 

Sexeduleba 
realizaciis 
TvalTaxedviT 

 

Sexeduleba 
proeqtirebis 
TvalTaxedviT 

 

Sexeduleba 
procesebis 

TvalTaxedviT 
 

sistemis topologia, 
ganawileba, miwodeba, 

dayeneba 

sistemis awyoba, 
konfiguraciis 

marTva 

warmadoba, 
masStaburoba, 

gamtarunarianoba 

qceva 

Lleqsikoni, 
funqcionaloba 

Sexeduleba 
precendentebis 
TvalTaxedviT 
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diagramebi, xolo sistemis dinamiur nawilebTan samuSaod gamoiyeneba 

precendentebis, mimdevrobis, kooperaciis, mdgomareobis da moRvaweobis 

diagramebi. 

 

2.Uprogramuli sistemis warmoebis unificirebuli procesi  
 

programuli uzrunvelyofis warmoebis procesi (Software engineering Process, SEP) 

aseve cnobili rogorc programuli uzrunvelyofis damuSavebis procesi (Software 

Development Process), gansazRvravs vin, ra, rodis da rogor programuli 

uzrunvelyofis(pu) damuSavebaSi. SEP  - es aris procesi, romelSic momxmareblis 

moTxovnebi gardaiqmnebian programul uzrunvelyofaSi da mas uwodeben 

unificirebul process – UP. 

amJamad UML-i proeqtis xiluli nawilia, xolo UP – procesia, UML-i 

standartizirebulia, xolo UP ara. amitom ar arsebobs standartuli SEP UML-

isTvis.  

UP efuZneba im procesebis gamokvlevebs, romlebsac awarmoeben Ericsson-is, 

Rational- is da sxva wamyvani kompaniebi. Sesabamisad, unificirebul procesi, 

romelic damuSavebuli iqna kompania Rational- is mier (RUP) es komerciuli 

produqtia, romelic afarTovebs UP-s.  miuxedavad amisa, yoveli axali proeqtis 

damuSavebisas igi unda miusadagod garkveul organizaciebs da konkretul 

proeqts. rac imas niSnavs, rom programuli uzrunvelyofis damuSavebis proeqtebi 

gansxvavdebian da maTi gaerTianeba „erTi zomiT“ programuli uzrunvelyofis 

warmoebis procesis (SEP) SemTxvevaSi ar muSaobs. 

saerTod ki SeiZleba iTqvas, rom UP bazirdeba sam aqsiomaze: 

 moTxovnebiTa da riskiT marTvadoba; 

 arqiteqturul-centristuli; 

 iteraciuli da inkrementuli. 

cxadia, momxmarebelTa moTxovnebi, romlebsac vayalibebT precedentebis 

saxiT, unda gaTvaliswinebuli iqnas damuSavebis mTel procesSi. masTan erTad 

mmarTveli meqanizmi unda iyos – riski. xarisxis kontroli warmoadgens procesis 

ganuyofel nawils, moicavs yvela saxis da monawilis samuSaoebs. amasTan 

gamoiyeneba Sedarebis obieqturi kriteriumebi da meTodebi. riskis marTva 

CarTulia procesSi, ise rom SesaZlo dabrkolebebi proeqtis warmatebiT 
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dasrulebis gzaze gamovlindeba da gamoiricxeba adreul etapebze, rodesac 

reagirebisaTvis sakmarisi droa. Sesabamisad, precedentebi warmoadgenen ZiriTad 

artefaqts, romlis safuZvelzec dgindeba sistemis sasurveli qceva, mowmdeba da 

dasturdeba arCeuli arqiteqturis siswore, xdeba testireba da xorcieldeba 

urTierTqmedeba proeqtis monawileebs Soris. 

process uwodeben arqiteqturaze dafuZnebuls(Architecture-centric), rodesac 

sistemuri arqiteqtura warmoadgens gadamwyvet faqtors koncefciis 

damuSavebisas, Sesaqmneli sistemis konstruirebis, marTvisa da ganviTarebisas. UP 

iTvaliswinebs sistemis saimedo arqiteqturis Seqmnas, ramdenadac arqiteqtura 

aRwers sistemis komponentebaT dayofis strategiul aspeqtebs. amave dros am 

komponentebis urTierTqmedebas da ganlagebas aparatul mowyobilobebze. cxadia, 

rom mxolod xarisxianad damuSavebuli arqiteqtura uzrunveluofs muSaobis 

unaris mqone sistemis Seqmnas. 

bolos, UP aris iteraciuli da inkrementuli. UP-s iteraciuli aspeqti 

niSnavs, rom proeqti iyofa ufro mcire qveproeqtebaT(iteraciebaT), romlebic 

uzrunvelyofen sistemis funqcialobas nawilnawil. igi iTvaliswinebs sistemis 

Sesrulebadi versiebis nakadis marTvas.  

imisaTvis, rom gavigoT  UP, saWiroa gavigoT iteraciebi. saqme imaSia, rom 

adamiani patara problemebs wyvets ufro advilad, vidre dids. amitom yofen 

programuli uzrunvelyofis did proeqts ramodenime mcire „mini proeqtebaT“, 

romelTa marTva advilia. yoveli aseTi „mini proeqti“ ki aris iteracia. yoveli 

iteracia moicavs programuli uzrunvelyofis damuSavebis yvela elementebs: 

 dagegmva 

 analizi da daproeqteba 

 ageba 

 integracia da testireba 

 versia Sida an gare gamoyenebisaTvis. 

yoveli iteracia qmnis bazur versias, romelic moicavs miznobrevi sistemis 

nawilobrivad damTavrebul versias. mimdevrobiTi iteraciebis Sedegad bazuri 

versia izrdeba manamde, sanam ar Seiqmneba sistemis sabolao sruli varianti. 

gansxvaveba or momdevno bazur versias Soris aris inkrementi. inkrementuli 

procesi gulisxmobs sistemuri arqiteqturis mudmiv gafarToebas axali versiebis 

gamoSvebiT, amasTan yoveli Semdegi versia ufro srulyofilia winmdebaresTan 
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SedarebiT. Procesi, romelic erTdroulad iteraciuli da inkrementulia 

uwodeben  riskiT marTvads(Risk-driven), ramdenadac am dros yovel axal versiaSi 

yuradReba eqceva faqtorebis gamovlenas, romlebic qmnian risks proeqtis 

warmatebiT SesrulebisaTvis, da daiyvanon isini minimumamde. 

maSasadame, UP-s mizania nabij-nabij avagoT sistemis arqiteqtura. UP-Si xuTi 

ZiriTadi samuSao nakadia: 

moTxovnebis gansazRvra – monacemebis Segroveba imis Sesaxeb, Tu ra unda 

akeTos sistemam; 

analizi – moTxovnebis dazusteba da struqturireba; 

daproeqteba – sistemis arqiteqturaSi moTxovnebis realizeba; 

realizeba – programuli uzrunvelyofis ageba; 

testireba – mowmdeba, pasuxobs Tu ara realizacia warmodgenil moTxovnebs. 

TiToeul iteraciaSi SeiZleba gvqondes xuTive marTvis nakadi, magram 

iteraciis proeqtis sasicocxlo ciklSi misi adgilmdebareobis mixedviT 

yuradReba gamaxvildes romelime erT samuSao procesze.  

Pproeqtis dayofa iteraciebis seriebaT saSualebas gvaZlevs ufro moqnilad 

miudgeT mis dagegmvas. Yvelaze martivi midgoma – iteraciaTa Tanmimdevrobebis 

mowesrigebaa droSi, romlis drosac yoveli Semdgomi iteracia warmoadgens 

winamorbedis Sedegs. magram xSirad iteraciebi SesaZlebelia ganvalagoT 

paralelurad, es gansakuTrebiT  exeba iteraciebs, romelTa artefaqtebi 

urTierT damokidebulia da moiTxovs arqiteqturaze da modelirebaze 

dafuZnebul midgomas programuli uzrunvelyofis damuSavebisadmi. paraleluri 

iteraciebis upiratesoba –damuSavebis SedarebiT mcire droa. 

precedentebiT marTuli, arqiteqturaze dafuZnebuli, iteraciuli da 

inkrementuli procesi SesaZlebelia daiyos fazebaT. faza – es drois monakveTia 

procesis or mniSvnelovan sayrden wertilebs Soris, romelSic unda miRweul 

iqnas mkafiod gamoxatuli miznebi, momzadebuli iqnas esa Tu is artefaqtebi da 

miRebuli iqnas gadawyvetileba- saWiroa Semdeg fazaze gadasvla Tu ara. 

rogorc nax.2.1-dan Cans UP-Si proeqtis sasicocxlo cikli iyofa oTx fazad, 

romelTagan TviTeuls aqvs Tavisi sakontrolo wertilebi: 

1. Ddasawyisi(Inception) – sasicocxlo ciklis miznebi. 

2. Ggamokvleva(Elaboration) - sasicocxlo ciklis arqiteqtura. 

3. Aageba(Construction) – bazuri funqcionaloba. 

4. Ddanergva(Transition) – produqciis gamoSveba. 
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nax.2.1. 

yovel fazaSi SeiZleba gvqondes erTi an meti iteracia, yovel iteraciaSi 

sruldeba xuTi ZiriTadi da nebismieri raodenobis damatebiTi samuSao nakadebi. 

iteraciebis zusti raodenoba fazaSi damokidebulia proeqtis ganzomilebaze, 

magram yoveli iteracia unda grZeldebodes araumetes ori-sami Tvisa. 

Nnax.2.2.-ze moyvanilia UP-s muSaobis principi. zemoT moyvanilia fazebi. 

marcxena kidura svetSi – xuTi ZiriTadi samuSao nakadi. qveviT gamosaxulia 

iteraciebi. klaknili xazebi uCveneben muSaobis SefardebiT moculobas, romelic 

sruldeba xuTive ZiriTad samuSao nakadSi proeqtis fazebze gasvlisas. muSaobis 

moculoba, romelic sruldeba yovel ZiriTad muSa nakadSi icvleba fazebis 

mixedviT.  

rogorc naxazidan Cans fazaSi dawyeba samuSaos didi nawili eTmoba 

moTxovnebis gansazRvras da analizs. fazaSi dazusteba ZiriTadi aqcenti 

gadatanilia moTxovnebze, analizze da proeqtirebaze. cxadia, rom fazaSi ageba 

ZiriTadi yuradReba mimarTulia proeqtirebasa da realizaciaze. bolos, fazaSi 

danergva mTavari xdeba realizacia da testireba.  

UP-s gansakuTrebuli Tavisebureba imaSia, rom igi orientirebulia miznebze, 

da ara artefaqtebis Seqmnaze. yoveli faza mTavrdeba sakontrolo wertiliT, 

Sedgenili pirobebis nakrebisagan, romlebic unda dakmayofildnen, es pirobebi 

SeiZleba Seicavdnen an ar Seicavdnen, proeqtis konkretuli moTxovnebisagan 

damokidebulebiT, miwodebisaTvis mzadymyofi produqtis Seqmnas. 

 

iteracia 

xuTi ZiriTadi 
samuSao nakadi 

sasicocxlo 
ciklis 
miznebi 

sasicocxlo 
ciklis 

arqiteqtura
o ciklis 

produqciis 

gamoSveba 

bazuri 
funqciona

loba 

 
dasawyisi 

 iter 1  iter 1 
 

faza 

 iter 1 
 

 
dazusteba 

 
ageba 

 
danergva 

iter 1  iter 1  iter 1 
 

sakontrolo 
wertili 
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Nnax.2.2. 
 

faza dasawyisi axdens proeqtis iniciirebas. mocemul fazaSi ZiriTadi 

yuradReba gamaxvilebulia moTxovnebis gansazRvrasa da analizze. testireba 

Cveulebriv ar gamoiyeneba. mocemul stadiaze ganisazRvreba sistemis miznebi da 

proeqtis sazRvrebi. Mmiznebis analizi moicavs warmatebis kriteriumis 

gamomuSavebas, aucilebel resursebs da gegmis Sedgenas, romelSic gamoxatulia 

ZiriTadi sayrdeni wertilebi. yoveli sayrdeni wertili adgens garkveul miznebs, 

romlebic unda Seruldes raTa CaiTvalos, rom sakontrolo wertili gavlilia. 

KkerZod, zogierTi miznebi SesaZlebelia Sedgebodes garkveuli artefaqtebis 

warmoebaSi. F fazis dasawyisi sakontrolo wertils warmoadgens sasicocxlo 

ciklis miznebi. pirobebi, romlebic unda Sesruldnen, rom es sakontrolo 

wertili CaiTvalos gavlilad, moyvanilia cxrilSi 2.1.                              

 
 

 

 

 

dawyeba dazusteba ageba danergva 

    

    

    

    

moTxovnebis 
dadgena 

analizi 

daproeqteba 

realizacia 

testireba 

winaswari 
iteraciebi 

Bbiji 
1 

Bbiji 
2 

Bbiji 
n 

Bbiji 
n+1 

Bbiji 
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Bbiji 
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cxr.2.1 

miRebis pirobebi                          warmodgenili artefaqtebi 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

sawyisi fazis dasasruls kidev erTxel yuradRebiT Seiswavleba proeqtis 

sasicocxlo cikli da miiReba gadawyvetileba, Rirs Tu ara daviwyoT farTo 

masStabiani damuSaveba. 

 

 

 

 

 

 

 

 

 

 

 

 

 

dainteresebulma pirebma SeaTanxmes     
proeqtis miznebi 
 
 
 
dainteresebulma pirebma gansazRvres da 
SeaTanxmes sistemis saproblemo sfero 
 
 
dainteresebulma pirebma gansazRvres da 
SeaTanxmes sistemis ZiriTadi moTxovnebi 
 
dainteresebulma pirebma gansazRvres da 
SeaTanxmes danaxarjebi da muSaobis gegma 
 
proeqtis xelmZRvanelma Camoayaliba 
proeqtis ekonomikuri dasabuTeba 
 
proeqtis xelmZRvanelma Caatara riskebis 
Sefaseba 
 
arqiteqtura gaTvaliswinebulia zogadaT 

saerTo aRwera, romelic 
gansazRvravs ZiriTad 
moTxovnebs, proeqtis 
maxasiaTeblebs da SezRudvebs 
 
precedentebis sawyisi 
modeli(Sesrulebuli mxolod 
10-20%-iT) 
 
proeqtis terminebi 
 
 
muSaobis sawyisi gegma 
 
 
ekonomikuri dasabuTeba 
 
 
riskebis Sefasebis dokumenti 
 
 
dokumenti sawyisi arqiteqturiT 
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.cxr.2.2 

miRebis pirobebi                          warmodgenili artefaqtebi 
 

D 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dazusteba(gamokvleva). Mmocemul etapze unda gaanalizdes sagnobrivi sfero, 

davamuSaoT sistemis arqiteqturuli safuZvlebi, SevadginoT proeqtis gegma da 

gamovricxoT yvelaze saSiSi riskebi. AgamovavlinoT precedentebi, romlebic 

Seadgenen funqcionaluri moTxovnebis 80%-s, Seiqmnas faza agebis detaluri 

gegma, Camoyalibdes winadadebebi, romlebic moicaven resursebs, dros, 

mowyobilobebs, Stats da Rirebulebas. Sesabamisad, ZiriTadi yuradReba 

dazustebis fazaSi mimarTulia moTxovnebis, analizisa da daproeqtebis samuSao 

nakadebis gansazRvraze. realizacia mniSvnelobas iZens fazis dasasruls 

arqiteqturis bazuri versiis Seqmnisas. 

fazis dazusteba sakontrolo wertils warmoadgens sasicocxlo ciklis 

arqiteqtura. pirobebi, romlebic unda Sesruldnen, rom es sakontrolo wertili 

CaiTvalos gavlilad, moyvanilia cxrilSi 2.2 

Aagebis fazaSi TandaTan an iteraciulad muSavdeba produqti, romelic 

SesaZlebeli iqneba dainergos. mocemul etapze aRiwereba darCenili moTxovnebi 

Seiqmna arqiteqturis moqnili saimedo 
bazuri versia 
 
Aarqiteqturis Sesrulebadi bazuri 
versia gviCvenebs, rom mniSvnelovani 
riskebi gatvaliswinebuli da 
gamovlenilia 
 
Proeqtis ekonomikuri dasabuTeba 
gadaixeda da SeTanxmebulia yvela 
dainteresebuli mxaris mier 
 
Seqmnilia proeqtis sakmaod detaluri 
gegma, ramac saSualeba mogvca 
Camogveyalibebina realuri moTxovna 
drois, fulis da resursebis 
danaxarjebze Semdeg fazebSi  
 
Catarda ekonomikuri dasabuTebis 
Semowmeba proeqtis gegmis mixedviT 
 
dainteresebulma mxareebma miaRwies 
SeTanxmebas proeqtis gagrZelebis Sesaxeb 
 

arqiteqturis Sesrulebadi 
bazuri versia 
 
statikuri UML- modeli 
dinamiuri UML- modeli 
precedentebis  UML- modeli 
 
 
proeqtis ganaxlebuli 
ekonomikuri dasabuTeba 
 
 
proeqtis ganaxlebuli gegma 
 
 
 
 
 
proeqtis ekonomikuri 
dasabuTeba 
 
 
xelmowerili dokumenti 
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da miRebis kriteriumebi, mTavrdeba damuSaveba da programuli kompleqsis 

testireba. 

Aagebis fazis mizania – moTxovnebis gansazRvris, analizis da daproeqtebis 

dasruleba da ganvaviTaroT arqiteqturis bazuri versia, romelic Seiqmna fazaSi 

dazusteba, damTavrebul sistemaSi. mTavari yuradReba am fazaSi daTmobili aqvs 

realizebis marTvis nakads. yoveli axali inkrementi ewyoba winamorbeds, amitom, 

testireba xdeba Zalian mniSvnelovani, amasTan aucilebelia rogorc calkeuli 

elementebis, ise erToblivi testireba. Sesabamisad, Cven SegviZlia mokled 

davaxasiaTod samuSaoebi, romlebic sruldeba yovel samuSao nakadSi: 

 moTxovnebis gansazRvra – yvela gauTvaliswinebeli moTxovnis 

gamovlena; 

 analizi – analitikuri modelis damTavreba; 

 daproeqteba – dasaproeqtebeli sistemis modelis dasruleba; 

 realizacia – bazuri funkcionalobis Seqmna; 

 testireba – bazuri funqcionalobis testireba. 

sakontrolo wertili fazisaTvis ageba – bazuri funqcionalobaa. mocemuli 

sakontrolo wertilis miRebis pirobebi moyvanilia cxrilSi 2.3. 

agebis fazis dasasruls miiReba gadawyvetileba danergvisaTvis programebis 

da momxmareblebis mzadyofnis Sesaxeb. 

danergvis fazaSi programuli uzrunvelyofa gadaecema momxmarebels. am 

dros xSirad warmoiSveba damatebiTi damuSavebis moTxovnis sakiTxebi sistemis 

gawyobasTan dakavSirebiT, Secdomebis gasasworeblad, romlebic manamde ar iyo 

SemCneuli da rigi funqciebis sabolaod gasaformeblad, romelTa realizebac 

gadadebuli iyo. danergva mimarTulia dasrulebuli sistemis ganlagebisaTvis 

momxmarebelTa sferoSi. Sesabamisad saWiroa momxmarebelTa saitebis momzadeba 

axali programuli uzrunvelyofisaTvis da maTi samuSao mdgomareobaSi moyvana.  
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cxr. 2.3. 

miRebis pirobebi                          warmodgenili artefaqtebi 

 

 

 

 

 

 

 

ZiriTadi yuradReba mimarTulia realizaciisa da testirebis samuSao 

nakadebs. unda miviswrafodeT imisken, rom danergvis fazaSi samuSao nakadebma 

moTxovnebis dadgena da analizi praqtikulad ar imoqmedon. winaaRmdeg 

SemTxvevaSi proeqtSi yvelaferi kargaT ar aris. Sesabamisad, samuSaoebi 

nawildeba ase: 

 moTxovnebis gansazRvra – ar tardeba; 

 analizi – ar tardeba; 

 daproeqteba – konstruqciis Secvla beta-testirebisas gamovlenili 

problemebisas; 

 realizacia – programuli uzrunvelyofis dayeneba momxmareblis 

saitisaTvis da problemebis Sesworeba, romlebic ar iyvnen 

gamovlenili beta-testirebisas; 

 testireba – beta-testireba da misaRebi gamocdebi momxmarebelTa 

saitebze. 

sakontrolo wertili fazisaTvis danergva – produqciis gamoSvebaa. 

mocemuli sakontrolo wertilis miRebis pirobebi moyvanilia cxrilSi 2.4. 

danergvis fazis bolos dgindeba miRweulia Tu ara proeqtis miznebi da 

saWiroa Tu ara daviwyoT damuSavebis axali cikli. 

 

 

 

 

 

 

programuli produqti sakmaod stabiluri 
da xarisxiania momxmareblebs Soris 
gavrcelebisaTvis 
 
dainteresebuli pirebi SeTanxmdnen da 
mzad arian Seitanon programuli 
produqti Tavis sferoSi. 
 
ganTanxmeba realuri danaxarjebisa 
mosalodnelTan misaRebia. 

programuli produqti. 
UML modeli.  
satesto kompleqti. 
 
saxelmZRvanelo 
momxmareblisaTvis. 
mocemuli versiis aRwera. 
 
Pproeqtis gegma 
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cxr.2.4. 

miRebis pirobebi                          warmodgenili artefaqtebi 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

beta-testireba damTavrebulia, 

aucilebeli cvlilebebi gakeTda da 

momxmareblebi eTanxmebian imas, rom 

sistema warmatebiT ganlagda. 

momxmareblebi aqtiurad iyeneben 

produqts. 

 

produqciis mxardamWeri strategiebi 

SeTanxmebulia momxmareblebTan da 

realizebulia. 

 

programuli produqti. 
 
 
 
 
 
 
 
momxmareblis mxardamWeri 
gegma 
momxmarebelTa ganaxlebuli 
saxelmZRvanelo. 
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Tavi 2 
 sistemisadmi moTxovnebis dadgena  

2.1. moTxovnis cnebis gansazRvra 
 

moTxovna(Requirement) – es proeqtis Tavisebureba, Tviseba an sistemis qcevaa. 

MmoTxovnebis dadgenisas Cven garkveul wilad aRvwerT kontraqtebis pirobebs, 

romelic daideba sistemasa da mis gareT myof arsebs Soris, romelSic 

deklarirdeba Tu ra unda akeTos sistemam. AamasTan Cven ar gvainteresebs Tu 

rogor Seasrulebs sistema dasaxul amocanas, aramed is Tu ras gaakeTebs igi. 

kargaT daproeqtebulma sistemam mTlianad unda Seasrulos yvela moTxovnebi, 

amasTan unda akeTos es saimedoT.  

arsebobs moTxovnebis ori ZiriTadi tipi: 

1. funqcionaluri moTxovnebi – rogor qcevas unda gvTavazobdes 

sistema; 

2. arafunqcionaluri moTxovnebi – gansakuTrebuli Tviseba an SezRudva, 

romelic daideba sistemaze. 

moTxovnebi – es yvela sistemisaTvis safuZvelia. UP-s gaaCnia formaluri 

midgoma moTxovnebis gansazRvrisaTvis, romlebic dafuZnebulia precedentebis 

modelze. moTxovnebis modeli SesaZlebelia Seiqmnas teqstur redaqtorSi an 

moTxovnaTa damuSavebis specializebul instumentalur saSualebebSi, mag. 

ReguisitePro an DOORS. 

moTxovnaTa formulirebis formati Semdegia: 

unikaluri identifikatori     gasaReburi sityva 

 

              <id> <sistema> chall <moqmedeba> 

 

                sistemis dasaxeleba          moqmedeba, romelic unda                         
gamovlenili iqnas 

moTxovnaTa CawerisaTvis gamoiyeneba mtkiceba < chall> (unda). yovel 

moTxovnas aqvs unikaluri identifikatori (Cveulebriv es ricxvia), gasaReburi 

sityva(chall unda) da moqmedebis aRwera. mas ZiriTadaT mimarTaven moTxovnis 

sintaqsuri garCevis gamartivebisaTvis moTxovnaTa marTvis instrumentebisaTvis. 

funqcionaluri moTxovnebi – es aris is, rac unda sistemam gaakeTos. mag. 

bankomatisaTvis ATM, SesaZlebelia ganvsazRvroT Semdegi funqcionaluri 

moTxovnebi: 
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 sistema ATM < chall> (unda) amowmebdes bankomatSi Cadebuli baraTis 

marTebulobas; 

 sistema ATM < chall> (unda) amowmebdes momxmareblis Seyvanili PIN kodis 

siswores; 

 sistema ATM < chall> (unda) gamoscemdes TiTo ATM baraTze ara umetes 250 

dolars dRe-RameSi. 

arafunqcionaluri moTxovnebi – es SezRudvebia, romlebic daideba sistemaze. 

ATM sistemas SesaZlebelia gaaCndes Semdegi arafunqcionaluri moTxovnebi: 

 sistema ATM < chall> (unda) cvlides informacias bankTan 256-Tanrigiani 

kodirebis gamoyenebiT; 

 sistema ATM < chall> (unda) dawerili iqnas C++ enaze; 

 sistema ATM < chall> (unda) amowmebdes ATM baraTis vargisianobas sami 

wamis ganmavlobaSi; 

 sistema ATM < chall> (unda) amowmebdes PIN kodis samarTlianobas sami wamis 

ganmavlobaSi; 

advili SesamCnevia, rom arafunqcionaluri moTxovnebi adeben SezRudvebs 

imaze, Tu rogor iqneba realizebuli sistema.  

moTxovnebis organizeba. instrumentaluri saSualebebis gamoyenebisas 

SesaZlebelia moTxovnebis organizeba tipebis ierarqiaSi, romelic SesaZlebelia 

gamoyenebul iqnas moTxovnaTa klasifikaciisas. moTxovnaTa tipebi ZiriTadaT 

gamoiyenebian SedarebiT mcire jgufebis Sesadgenad arastruqturirebuli didi 

raodenobis moTxovnebidan. aseTi jgufebis marTva ufro efeqturia. bazuri 

dayofa funqcionalur da ara funqcionalur moTxovnebaT, sakmaod martivia, 

magram SesaZlebelia Semdgomi dayofa da SemovitanoT moTxovnaTa kategoriebi: 

funqcionaluri moTxovnebi 

                klientebi 

                produqtebi 

                SekveTebi 

                momaragebis wyaroebi 

                gadasaxadebi 
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arafunqcionaluri moTxovnebi 

                warmadoba 

                warmoebis simZlavre 

                arseboba 

                standartebTan Sesabamisoba 

                uSiSroeba 

moTxovnaTa konkretuli tipebi damokidebulia Sesaqmneli programuli 

uzrunvelyofis tipze. es gansakuTrebiT exeba  funqcionalur moTxovnebs. 

moTxovnaTa atributebi. yovel moTxovnas SesaZlebelia gaaCndes rigi 

atributebisa, romlebic afiqsireben damatebiT informacias moTxovnebze. 

moTxovnis yovel atributs aqvs aRweriTi saxeli da mniSvneloba. magaliTad, 

moTxovnas SesaZlebelia gaaCndes atributi dueDate(gadaxdis TariRi), romlis 

mniSvnelobaa mocemuli moTxovnis Sesrulebis TariRi. aseve moTxovnas 

SesaZlebelia gaaCndes atributi source(wyaro), romlis mniSvneloba 

gamomdinareobs aRweridan, saidan warmoiSva mocemuli moTxovna. gamoyenebuli 

atributebis konkretuli nakrebi damokidebulia proeqtis bunebaze da 

SesaZlebelia icvlebodes moTxovnis tipis mixedviT. yvelaze gavrcelebul 

atributs warmoadgens priority(prioriteti). misi mniSvneloba gansazRvravs 

moTxovnis prioritets. Cveulebriv prioritetis daniSvnisaTvis gamoiyeneba 

kriteriebis nakrebi MoSCoW, romelic moyvanilia cxrilSi  2.1.  

UmoTxovnaTa atributebis ufro srul nakrebs gansazRvravs RUP. Tu romeli 

gamoviyenoT – MoSCoW, RUP an romelime sxva moTxovnaTa atributebis nakrebi 

damokidebulia konkretul proeqtze. unda amovirCioT mxolod is atributebi, 

romelic sasargebloa proeqtisaTvis. moTxovnaTa atributebis raodenoba unda 

iyos minimaluri, amiT proeqti mxolod moigebs. 
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cxr.2.1.  

atributi prioriteti mniSvneloba             semantika 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Tu gamoiyeneba sqema MoSCoW, yovel moTxovnas aqvs atributi priority, romelsac 

SeuZlia miiRos erTerTi mniSvneloba: M, S, C an W. moTxovnaTa gamomuSavebis 

instrumentaluri saSualebebi Cveulebriv uzrunvelyofen mimarTvas moTxovnebis 

modelTan atributis mniSvnelobiT. maSasadame, saSualeba gveZleva magaliTad, 

movaxdinoT maqsimaluri prioritetis (Must have) mqone yvela moTxovnebis 

generireba. 

moTxovnebis Zieba. moTxovnebi dgindeba samodelo sistemidan da am konteqsSi 

Sedian: 

 sistemis uSualo momxmareblebi; 

 dainteresebuli pirebi (xelmZRvanelebi, momsaxurebis specialistebi, 

damyeneblebi); 

 sxva sistemebi, romlebTanac urTierTqmedebs mocemuli sistema; 

 aparatuli mowyobilobebi, romlebTanac urTierTqmedebs mocemuli 

sistema; 

 teqnikuri SezRudvebi; 

 komerciuli miznebi. 

Must have (valdebuli 

qondes). 

 

Should have (unda qondes). 

 

 

Could  have (SesaZlebelia 

qonoda). 

 

 

Want to  have (undoda 

qonoda). 

 

Aaucilebeli moTxovnebi, romlebic 

warmoadgenen fundamentalurs sistemisadmi. 

 

mniSvnelovani moTxovnebi, romlebic 

SesaZlebelia gamotovebul iqnas 

 

namdvilad ara aucilebeli  

moTxovnebi (realizdebian, Tu amisaTvis 

aris dro) 

 

moTxovnebi, romlebmac SesaZlebelia 

daicadon sistemis Semdegi versiisaTvis  
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rogorc wesi, moTxovnebis gamomuSaveba iwyeba dokumentidan, romliTac 

aRiwereba, Tu ris gakeTebas apirebs sistema da ra momsaxurebas warudgens igi 

dainteresebul pirebs. am dokumentis daniSnulebaa – gamoikveTos sistemis 

mTavari miznebi dainteresebuli pirebis TvalTaxedviT. saerTo aRwera dgeba 

sistemuri analitikosis mier UP-s fazaSi dawyeba. sistemis saerTo aRweris 

Semdeg iwyeba moTxovnebis konkretizireba calkeuli momxmareblebisa da 

SezRudvebis gaTliswinebiT. 

moTxovnaTa gamovlenis sxvadasxva saSualeba arsebobs, kerZoT piradi saubrebi, 

interviu, gamokiTxvis anketebi da seminarebi. Yvela SemTxvevaSi Cven vcdilobT 

miviRoT zusti suraTi – modeli maTi moqmedebis sferos Sesaxeb. aseTi suraTi 

iqmneba sami procesiT( noam xomskis TeoriiT): gaSveba – gamotoveba(deletion), 

damaxinjeba(distortion) da ganzogadeba (generalization). es procesebi aucilebelia 

ramdenadac, Cven ar vflobT Semecnebis meqanizms, romelsac aqvs unari 

daafiqsiros Cveni moRvaweobis sferos yoveli detali raRac warmosaxviTSi. 

amitom unda viyoT gmomgoneblebi. Cven vaxdenT “amorCevas” SesaZlo informaciis 

udidesi masividan sami filtris gamoyenebiT: 

 gamotoveba – informacia ifiltreba; 

 damaxinjeba – informacia icvleba urTierT dakavSirebuli gamogonebisa da 

warmodgenis meqanizmebiT; 

 ganzogadeba – informacia ganzogaddeba wesebSi, rwmenasa da WeSmaritebisa 

da sicruis Sesaxeb mcnebebSi. 

Ees filtrebi qmnian bunebriv enas. amis Sesaxeb mniSvnelovania vicodeT 

moTxovnebis dadgenisa da analizisas. 

moTxovnaTa dadgenis yvelaze swor saSualebas warmoadgens dainteresebul 

pirebTan intervius Catareba. Cveulebriv ufro sruli informacia SesaZlebelia 

miviRoT erTi erTze intervius dros. 

sasargebloa anketebis gamoyenebac. magram, mxolod intervius Semdeg, radgan 

ar aRmovCndeT iseT situaciaSi, rodesac ar dadgenila Tu ra kiTxvebi daisvas. 

anketebi sasargebloa mxolod damatebiT interviuze. interviudan SesaZlebelia 

gamoiyos ZiriTadi SekiTxvebi, gavaerTianoT isini anketaSi, xolo Semdeg 

gavavrcelod farTo auditoriaze. es saSualebas mogvcems SevamowmoT, sworaT 

gvesmis Tu ara moTxovna. 

moTxovnaTa dadgenis efeqtur saSualebas warmoadgens seminari. ZiriTadi 

moTxovnebis dasadgenad tardeba seminari da dainteresebul pirebs iwveven masSi 
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monawileobis misaRebaT seminarSi unda monawileobdnen proeqtis xelmZRvaneli, 

moTxovnebis dammuSavebeli, ZiriTadi dainteresebuli pirebi da mocemuli 

saproblemo sferos specialistebi. seminarze gamoTqmuli yvela idea fiqsirdeba, 

magram mis Sesaxeb ar kamaToben. Sexvedris Semdeg Sedegebi analizdeba da 

yalibdeba moTxovnebis saxiT, 

moTxovnebis dadgena – es iteraciuli procesia, romlis drosac moTxovnebi 

vlindeba dainteresebul pirTa saWirobebis gagebisa da  dazustebis mixedviT. 

amitom, SesaZlebelia dagvWirdes ramodenime seminaris organizeba. 

maSasadame, moTxovnebi SeiZleba gamovsaxoT sxvadasxvanairad, 

arastruqturirebuli teqstidan dawyebuli, damTavrebuli formalur enaze 

warmodgeniT. funqcionaluri moTxovnebis umetesoba SeiZleba gamovsaxoT 

gamoyenebis precendentebis saxiT, raSic gvexmareba precendentebis diagramebi. 

  

2.2. moTxovnebis modelireba 
 

moTxovnebis modelireba – es moTxovnebis gamomuSavebis formaa, damatebiTi 

saSualebaa moTxovnebis gamovlenisa da dokumentirebis. moTxovnebis modelireba 

moicavs aqtiorebisa da precedentebis gamovlenas. 

precendents (Use case) uwodeben garkveuli Tanmimdevrobis moqmedebaTa 

simravlis aRweras, romelsac asrulebs sistema imisaTvis, rom aqtiors SeeZlos 

miiRos gansazRvruli Sedegi.  

yovel precedents unda gaaCndes saxeli, romelic ganasxvavebs mas sxva 

precedentebisagan. grafikulad precedenti gamoisaxeba elifsis saxiT,  

 

 

 

romlis SigniT iwereba dasaxeleba. precedentis saxeli warmoadgens teqstur 

striqons 

sistemis agebisas pirvel rigSi unda ganisazRvros misi sazRvrebi anu 

ganvsazRvroT, ra aris sistemis nawili(imyofeba sistemis sazRvrebis SigniT) da 

ra imyofeba sistemis gareT(misi sazRvrebis gareT). UML-Si sistemis sazRvars 

uwodeben konteqsts. igi gamoisaxeba sworkuTxediT sistemis dasaxelebiT. 

precedentebis modelirebis daswyisSi gvaqvs mxolod miaxloebiTi warmodgena Tu 

SekveTebis 
damuSaveba 
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sad aris sistemis sazRvari. aqtiorebisa da precedentebis gamovlenasTan erTad 

sistemis konteqsti iZens sul ufro mkveTr sazRvrebs. 

 aqtiori warmoadgens damakavSirebeli rolebis simravles, romelsac 

precendentebis momxmareblebi asruleben maTTan urTierTobaSi. Cveulebriv 

aqtiori warmoadgens rols, romelsac TamaSobs pirovneba, aparatuli 

mowyobiloba an sxva sistema. aqtiorebi gamoisaxebian Semdegi saxiT 

 

 

 

  
  

                                

 

Aaqtiorebis identifikaciisaTvis saWiroa gavceT pasuxi kiTxvebs: vin an ra 

iyenebs sistemas da ranairi rolebi sruldeba aqtiorebis mier sistemasTan 

urTierTqmedebisas. 

Pprecedentebis identifikacia ufro kargia daviwyoT aqtiorTa cxrilidan, 

xolo Semdeg ganvixiloT, Tu yoveli aqtiori  rogor apirebs sistemis 

gamoyenebas. aseTi strategiiT SesaZlebelia miviRoT potenciuri precedentebi. 

calkeuli precedentis TvalsazrisiT arsebobs ori tipis aqtiori: 

 mTavari aqtiori – aqtiorebi, romlebic axdenen precedentis iniciirebas; 

 meorexarisxovani aqtiorebi – aqtiorebi, romlebic urTierTqmedeben 

precedentTan misi iniciaciis Semdeg. 

aqtiorebi precedentebs ukavSirdebian mxolod asociaciuri kavSiriT. 

asociacia aqtiorsa da precedents Soris gviCvenebs, rom isini urTierToben, 

SesaZloa ugzavnian an Rebuloben erTmaneTisagan Setyobinebebs. garda amisa, 

aqtiorebs  SesaZlebelia gaaCndeT msgavsi qceva, rac gamoxatulobas povebs 

diagramaze gadamkveTi kavSirebis arsebobiT aqtiorebsa da precedentebs Soris. 

es miuTiTebs saerTo qcevis arsebobas, romelic SesaZlebelia gamovitanoT da 

warmovadginoT ufro zogad aqtiorad. Sesabamisad Cven vqmniT abstraqtul 

aqtiors, romelic urTierTqmedebs precedentebTan. magram, aqve unda aRiniSnos, 

rom aqtiori-mSobeli ganzogadebaSi yovelTvis ar aris abstraqtuli. es 

SesaZlebelia iyos konkretuli roli, romelsac asrulebs adamiani an sistema. 

aqtiori Svilobili SesaZlebelia gamoyenebul iqnas yvelgan, sadac 

ganzogadeba 

klienti

klienti
 komerciuli 

klienti 
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mosalodnelia aqtiori-mSobeli. aqtiori Svilobilebi memkvidreobiT iZenen 

rols da precedentebTan mimarTebebs aqtiori-mSobelisagan. aqtiori Svilobili 

SesaZlebelia gamoyenebul iqnas aqtiori-mSobelis magier. 

precendenti aRwers Tu ras akeTebs sistema, magram ar gansazRvravs Tu 

rogor akeTebs igi amas. modelirebis procesSi yovelTvis mniSvnelovania 

gamovyoT Sida da gare warmodgena. precendentis aRweraSi sasurvelia mieTiTos, 

Tu rogor da rodis iwyeba da mTavrdeba precendenti, rodis urTierTqmedebs 

aqtiorebTan da romel obieqtebTan icvlebian informaciiT. Yrogorc wesi, 

samuSaos dawyebisas movlenaTa nakadebs aRweren teqstis saxiT. sistemisadmi 

moTxovnebis dazustebis Sesabamisad gadadian grafikul gamosaxvaze 

urTierTqmedebis diagramis meSveobiT.  

proeqtis leqsikoni. proeqtis leqsikoni – erTerTi mniSvnelovani artefaqtia 

proeqtis. moRvaweobis nebismier sferos aqvs sakuTari unikaluri ena, amitom 

moTxovnaTa gamomuSavebisa da analizis procesis ZiriTadi mizania am enis gageba 

da fiqsacia. igi uzrunvelyofs saqmiani terminebiTa da gansazRvrebiT. UML ar 

adgens raime standartebs proeqtis leqsikonisaTvis. igi unda iyos maqsimalurad 

martivi da mokle. SesaZlebelia gamoviyenoT sortirebis formati sityvebisa da 

gamosaxulebebisa alfabitis mixedviT.  

Pprecendendebi da scenarebi. yovel precendents Seesabameba movlenaTa simravle, 

romlebic ganapirobeben misi ganxorcielebis sxvadasxva Tanmimdevrobas, anu 

scenars.A Sesabamisad precendenti aRiwereba ara erTi, aramed TanamimdevrobaTa 

simravliT, ramdenadac precendentis CvenTvis saintereso yvela detalis 

gamoxatva erTi TanmimdevrobiT SeuZlebelia. amitom, sasurvelia gamovyoT 

mTavari(ZiriTadi) movlenaTa nakadi alternatiulebisagan. magaliTad, 

precendents  “muSakis daqiraveba” gaaCnia ganxorcielebis sxvadasxva variantebi: 

 gadmovibiroT sxva kompaniidan; 

 gadmoviyvanoT romelime sxva ganyofilebidan; 

 daviqiravoT axali muSaki. 

  Yyoveli varianti gamoisaxeba Tavisi TanmimdevrobiT, anu scenariT. Sesabamisad 

TiToeuli scenari warmoadgens erT SesaZlo variants mocemul movlenaTa 

nakadSi. scenari – es moqmedebaTa garkveuli Tanmimdevrobaa, romelic 

warmoadgens sistemis qcevas. scenarebi iseTive damokidebulebaSi arian 

precendentebTan, rogoriTac egzempliarebi klasebTan, e. i. scenari – es 

precendentis egzempliaria.  



37 

 

  SedarebiT rTuli sistema Seicavs ramodenime aTeul precendents, 

romelTagan TiToeuli SeiZleba gaiSalos ramodenime aTeul scenarSi. yoveli 

precendentisaTvis SeiZleba gamovyoT ZiriTadi scenarebi, romelic aRwers 

ZiriTad Tanmimdevrobas, da damxmare, romlebic aRweren alternatiul 

Tanmimdevrobebs. 

ZiriTadi nakadi aregistrirebs precedentebis etapebs, romlebic gamosaxaven 

”idealur” situacias, rodesac yvelaferi midis, rogorc mosalodnelia da 

gvinda, anu ar warmoiSveba Secdomebi, gadaxrebi, an wyvetebi. 

Pprecedentis aRwera warmoadgens specifikacias, romelic Sedgeba Semdegi 

punqtebisagan: 

 dasaxeleba; 

 mokle daxasiaTeba; 

 miznebi da Sedegebi (moqmedi piris TvalTaxedviT); 

 scenarebis aRwera (ZiriTadis da alternatiulis); 

 specialuri moTxovnebi (SezRudvebi droSi an sxva resursebSi); 

 gafarToeba (kerZo SemTxvevebi); 

 kavSirebi sxva precedentebTan; 

 moRvaweobis diagramebi (scenarebis TvalsaCino aRwerisaTvis – 

aucileblobis SemTxvevaSi). 

magaliTisaTvis, moviyvanoT ramodenime precedentis(“sistemaSi Sesvla”, 

“kursebze daregistrireba”} specifikacia. 

dasaxeleba: 
“sistemaSi Sesvla” 
mokle aRwera: 
 precedenti aRwers momxmareblis Sesvlas sistemaSi. 

movlenaTa ZiriTadi nakadi: 

precedenti iwyebs Sesrulebas, rodesac momxmarebels surs sistemaSi Sesvla 

sasurveli samuSaos Sesasruleblad. 

1. sistema CaekiTxeba momxmareblis saxels da parols. 

2. momxmarebels Seyavs saxeli da paroli. 

3. sistema adasturebs saxels da parols, romlis Semdeg ixsneba sistemasTan 

mimarTvis SesaZlebloba. 

alternatiuli nakadebi: 

araswori dasaxeleba/paroli: 
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Tu ZiriTadi nakadis Sesrulebisas aRmoCndeba, rom  momxmarebelma Seitana 

arasworad saxeli/paroli, sistemas gamoyavs Setyobineba Secdomis Sesaxeb. 

momxmarebels SeuZlia dabrundes ZiriTadi nakadis dasawyisTan an uari Tqvas 

sistemaSi Sesvlaze, amiT precedentis  Sesruleba mTavrdeba. 

dasaxeleba: 
kursebze daregistrireba. 
mokle aRwera: 

mocemuli precedenti saSualebas aZlevs students daregistrirdes 
SemoTavazebul kursebze mimdinare semestrSi. 
ZiriTadi scenari: 

1. studenti midis dekanatis mosamsaxuresTan da gadascems mas Sevsebul 

formas kursebze registraciisaTvis. 

2. dekanatis mosamsaxure adasturebs formis Sevsebis siswores. 

3. dekanatis mosamsaxure adasturebs, rom studentma Seasrula winaswari 

moTxovnebi yoveli arCeuli kursisaTvis (garkveuli kursebis gavla), aseve 

Tavisufali adgilebis arsebobas. 

4. dekanatis mosamsaxures Seyavs studenti, mis mier arCeul, yoveli kursis 

siaSi. 

5. dekanatis mosamsaxure avsebs studentis grafiks kursebze mimdinare 

semestrSi da gadascems mas students. 

alternatiuli scenari: 
2a. arasworad aris Sevsebuli registraciis forma. 

dekanatis mosamsaxure ubrunebs students formas Secdomebis gasworebisaTvis. 

3a. ar aris Sesrulebuli winaswari moTxovnebi an kursi Sevsebulia. 

Tu dekanatis mosamsaxure aRmoaCens, rom students ar Seusrulebia aucilebeli 

winaswari moTxovnebi an mis mier arCeuli kursi Sevsebulia (ukve Cawerilia 10 

studenti), maSin igi sTavazobs students Seicvalos Tavisi arCevani an waiRos 

forma da daubrundes mas mogvianebiT. 

yovel precedents gaaCnia ZiriTadi nakadi da uamravi alternatiuli 

nakadebi. alternatiuli nakadi SesaZlebelia iwyebodes drois nebismier momentSi 

da gamoiyeneba imis modelirebisaTvis, Tu ra SeiZleba moxdes ZiriTadi nakadis 

nebismier wertilSi. imisaTvis, rom gamovavlinoT alternatiuli nakadi, unda 

yuradRebiT iqnas Seswavlili ZiriTadi nakadi. ZiriTadi nakadis yovel bijze 

aucilebelia veZeboT: 

 SesaZlo alternativebi ZiriTad nakads; 

 Secdomebi, romlebic SesaZlebelia aRiZvres ZiriTad nakadSi; 
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 gamoricxvebi, romlebic SesaZlebelia moxdes  ZiriTadi nakadis nebismier 

wertilSi. 

alternatiuli nakadebis raodenoba unda dayvanili iqnas minimumamde. amisaTvis 

arsebobs ori strategia: 

 amovirCioT yvelaze mTavari alternatiuli nakadebi. 

 Mmsgavsi alternatiuli nakadebi CamovayaliboT rogorc erTi nimuSis saxiT, 

Tu saWiro aris miuTiTod SeniSvnebi, romliTac aixsneba Tu riT 

gansxvavdebian sxva nakadebi nimuSisagan. 

precendentebis organizeba.Pprecendentebis organizebisaTvis maT aerTianeben 

paketebSi an gansazRvraven maT Soris ganzogadebis, CarTvisa da gafarToebis 

kavSirebs.  

 Gganzogadeba niSnavs, rom precendenti Svilobili memkvidreobiT iZens 

Tavisi mSoblis qcevas da semantikas, SeuZlia Caenacvlos mas an Seavsos misi 

qceva. precedentebis ganzogadeba gamoiyeneba, Tu gvaqvs erTi an meti precedenti, 

romlebic Cveulebriv warmoadgenen ufro zogadi precedentebis specializaciebs. 

mas iyeneben im SemTxvevaSi, rodesac isini amartiveben precedentebis models. 

precedentebis ganzogadebas gamoaqvs qceva, romlebic saerToa erTi an meti 

precedentisaTvis, mSobel precedentSi. precedentebis ganzogadebaSi Svilobili 

precedentebi warmoadgenen maTi mSoblebis ufro specializirebul formebs. 

Svilobilebs SeuZliaT: 

 memkvidreobiT miiRon mSobeli precedentis SesaZleblobebi; 

 Semoitanon axali SesaZleblobebi; 

 Secvalon memkvidreobiT miRebuli SesaZleblobebi. 

Svilobili precedenti avtomaturad iZens Tavisi mSoblis yvela 

SesaZleblobebs.  

 CarTvis mimarTeba precendentebs Soris niSnavs, rom bazuri precendentis 

garkveul wertilSi Tavmoyrilia meore precendentis qceva. CarTvadi precendenti 

arasdros ar arsebobs avtonomiurad, aramed ganixileba rogorc momcveli 

precendentis nawili. SeiZleba CaiTvalos, rom bazuri precendenti iTavsebs 

CarTulebis Tvisebebs.  

gafarToebis mimarTeba gulisxmobs, rom bazuri precendenti moicavs sxva 

precendentis qcevas.Bbazuri precendenti SeiZleba iyos avtonomiurad, magram 

garkveul pirobebSi misi qceva SeiZleba gafarTovdes meores xarjze.  
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magaliTad, sabanko sistemaSi SesaZlebelia arseboba precedentis klientis 

gasinjva, romelic pasuxs agebs klientis pirovnebis Semowmebaze. aRniSnuli 

precedenti SesaZlebelia aRvweroTOnax.2.2.1. - ze moyvanili saxiT.  

rogorc moyvanili magaliTebidan Cans ganzogadeba precedentebs Soris 

gamoisaxeba isriani xaziT, CarTvis mimarTeba gamoisaxeba isriani wyvetili xaziT 

stereotipiT include, xolo gafarToebis mimarTeba igive saxiT stereotipiT extend. 

 

 

 

 

 

 

   

 

 

 

 

 

nax.2.2.1.  

precendendebi warmoadgenen klasifikatorebs da SeiZleba qondeT atributebi 

da operaciebi. Aatributebi SeiZleba CaiTvalos obieqtebaT precendendebis 

SigniT, romlebic saWiroa misi gare qcevis aRwerisaTvis, xolo operaciebi - 

sistemis moqmedebaT, romlebic saWiroa movlenaTa nakadis aRwerisaTvis. Ees 

obieqtebi da operaciebi daSvebulia CairTos urTierTqmedebis diagramebSi, 

precendentebis qcevis aRwerisaTvis. iseve rogorc sxva klasifikatorebs, 

precedentebs SesaZlebelia daukavSiroT avtomatebi. 

  Pamrigad, precendendebi SeiZleba gamoviyenoT sistemis an klasis 

modelirebisaTvis. Eelementis qcevis modelireba xdeba Semdegnairad: 

1. movaxdinoT mocemul elementTan urTierTqmedebaSi myofi aqtiorebis 

identificireba. 

2. MmovaxdinoT aqtiorebis organizeba, gamovyoT ra saerTo da specializebuli 

rolebi. 

GganvalagoT SekveTa 
gafarToebis wertili 
davadginoT prioriteti 

GganvalagoT 
saswrafo 
SekveTa 

 

extend SekveTis 
Sesrulebaze 
kontroli 

Kklientis 
gasinjva 

Pparolis 
gasinjva 

skanireba ganzogadeba 

Include 

Include 

CarTva 

gafarToeba 
(davadginoT 
prioriteti) 
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3. Yyoveli aqtiorisaTvis ganvixiloT elementebTan misi urTierTqmedebis 

ZiriTadi gzebi. ganvixiloT agreTve iseTi urTierTqmedebebi, romlebic cvlian 

elementis mdgomareobebs. 

4. GganvixiloT aqtiorebis elementebTan urTierTqmedebis alternatiuli 

saSualebebi. 

5. MmovaxdinoT gamovlenili qcevis organizeba precendentebis saxiT. gamoviyenoT 

ra CarTvisa da gafarToebis mimarTebebi saerTo da gansakuTrebuli qcevis 

gamoyofisaTvis. 

 magaliTad, sacalo vaWrobis sistema unda urTierTqmedebdes klientebTan, 

romlebic ganalageben SekveTebs da Tvali unda miadevnon maT moZraobas. sistema 

gamoscems Sesrulebul SekveTebs da warudgens angariSebs klientebs. aseTi 

sistemis modelireba SesaZlebelia precendentebis gamocxadebiT, romelic 

moyvanilia nax.2.2.2. –ze.  

 

 

 

 

 

 

 

 

 

 

 

nax.2.2.2. 

moyvanil magaliTebSi SesaZlebelia gamovyoT saerTo qceva (klientis 

gasinjva) da variaciebi (gadmovtvirTod nawilobriv Sesrulebuli SekveTebi). 

TiToeuli maTganisaTvis unda CavrTod qcevis specifikacia teqstis saxiT, 

avtomatiT an urTierTqmedebiT. 

 

 

 

 

GganvaTavsoT 
SekveTa warudginoT 

angariSi 
klients 

klientis 
gasinjva 

SekveTis 
Sesrulebaze 

Tvalismidevneba 

GgadmovtvirTod 
SekveTa 

GgafarToebis 
wertiliE 

masalebi mzadaa 

GgadmovtvirTod 
nawilobriv 

Sesrulebuli 
SekveTebi 

Extend 
Include 

Include 

Include 

Include 
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P2.3. precendentebis diagrama 

 
Pprecendentebis an gamoyenebiT SemTxvevaTa diagramas(Use case) uwodeben 

diagramas, romelzedac naCvenebia precendentebisa da aqtiorebis erToblioba da 

agreTve mimarTebebi maT Soris. 

  Pprecendentebis diagrama Cveulebriv moicavs TavisSi: 

 Pprecendentebs; 

 Aaqtiorebs; 

 Ddamokidebulebis, ganzogadebis da asociaciis mimarTebebs. 

   Pprecendentebis diagramebi gamoiyeneba sistemis statikuri saxis 

modelirebisaTvis precendentebis TvalTaxedvidan. AamisaTvis gamoyenebiT 

SemTxvevaTa diagramebi ZiriTadaT ori saSualebiT gamoiyenebian: 

 sistemis konteqstis modelirebisaTvis, romelic gulisxmobs rom Cven sistemas 

SemovavlebT warmosaxviT xazs da gamovavlenT aqtiorebs, romlebic imyofebian 

am xazis iqiT da urTierTqmedeben sistemasTan. precendentebis diagrama am 

etapze saWiroa aqtiorebisa da maTi rolebis semantikis identificirebisaTvis. 

 sistemisadmi moTxovnilebebis modelirebisaTvis. sistemisadmi 

moTxovnilebebis modelireba miuTiTebs, Tu ras unda akeTebdes sistema gare 

meTvalyuris TvalsazrisiT, imisgan damoukideblad Tu rogor unda akeTebdes 

igi amas. precendentebis diagrama aq saWiroa sistemis sasurveli qcevis 

specificirebisaTvis. isini saSualebas iZlevian ganvixiloT sistema rogorc 

“Savi yuTi’. Tqven xedavT yvelafers mis gareT, akvirdebiT mis reaqcias 

movlenaze, magram araferi iciT mis Sinagan mowyobaze.   

   sistemis konteqsti. nebismieri sistema Tavis SigniT Seicavs garkveul arsebs, 

maSin rodesac sxva arsebi rCebian mis gareT. Aarsebi sistemis SigniT pasuxs 

ageben qcevis realizebaze, romelsac elodebian arsebi garedan. arsebi, romlebic 

imyofebian sistemis gareT da urTierTqmedeben masTan, Seadgenen mis konteqts. 

MmaSasadame konteqsts uwodeben sistemis garemocvas.  

   UML saSualebas iZleva movaxdinoT konteqsis modelireba precendentebis 

diagramis meSveobiT, romelSic yuradReba mimarTulia sistemis garemomcvel 

aqtiorebze.. mniSvnelovania sworad ganvsazRvroT aqtiorebi, ramdenadac es 

saSualebas iZleva avRweroT arsebis klasebi, romlebic urTierTqmedeben 

sistemasTan. 



43 

 

  sistemis konteqstis modelireba Sedgeba Semdegi bijebisagan: 

1. movaxdinoT sistemis garemomcveli aqtiorebis identificireba. amisaTvis unda 

dadgindes is jgufebi, romlebisTvisac sistemis monawileobaa saWiro TavianTi 

amocanebis gadasawyvetad. 

2. MmovaxdinoT msgavsi aqtiorebis organizeba ganzogadebisa da specializaciis 

mimarTebebis gamoyenebiT. 

3. SemovitanoT stereotipi yoveli aqtiorisaTvis Tu es gaadvilebs gagebas. 

4. MmoaTavseT aqtiorebi precendentebis diagramaze da gansazRvreT sistemis 

precendentebTan maTi kavSiris saSualebebi. 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2.3.1. 

magaliTad, nax.23.1. -ze moyvanilia sistemis konteqsti, romelic muSaobs 

sakredito baraTebTan, sadac ZiriTadi yuradReba eqceva mis garemomcvel 

aqtiorebs. pirvel rigSi es klientbia ori saxis( individualuri klienti da 

korporaciuli klienti), romlebic Seesabamebian rolebs, romlebsac TamaSoben 

adamianebi sistemasTan urTierTqmedebisas. am konteqsSi naCvenebia is aqtiorebi, 

romlebic warmoadgenen sxva organizaciebs, iseTi rogoric aris savaWro 

sawarmoebi (maTTan myidvelebi awarmoeben sabaraTo tranzaqciebs, iZens ra sagnebs 

an momsaxurebas) da masubsidirebeli finansuri institutebi (asruleben 

sakliringo palatis rols sabaraTo angariSebisaTvis). realur samyaroSi bolo 

ori aqtiori TviTon iqnebian programuli sistemebi. 

sabaraTo 
tranzaqciebis 
Sesruleba 

klientebis 
angariSebis 
damuSaveba 

tranzaqciebis 
SeTanxmeba 

klientebis angariSebis  
marTva 

klienti 

individualuri 
klienti 

masubsidirebeli 
safinanso 

institutebi 

korporaciuli 

klienti 

savaWro 
organizaciebi 

sakredito baraTebis Semowmebis 
sistema 
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sistemis moTxovnebis modelireba xdeba Semdegi saxiT: 

1. DdavadginoT sistemis konteqsti, movaxdenT ra garemomcveli aqtiorebis 

identificirebas. 

2. Yyoveli aqtiorisaTvis ganvixiloT qceva, romelsac is elodeba an moiTxovs 

sistemisagan. 

3. DdavasaxeloT es saerTo variantebi rogorc precedentebi. 

4. GgamovyoT saerTo qceva axal precedentebSi, romelic gamoiyeneba sxvebis mier; 

gamovyoT qcevis variaciebi axal precendentebSi, romlebic afarToveben 

movlenaTa ZiriTad nakads. 

5. MmovaxdinoT precendentebis diagramaze am precendentebis, aqtiorebisa da maT 

Soris mimarTebebis modelireba. 

6. Ddavamatod precendentebs SeniSvnebi, romlebic aRweren arafunqcionalur 

moTxovnebs. 

    nax.2.3.2. –ze moyvanili naxazi afarTovebs winamorbeds. marTlia kavSirebi 

aqtiorebsa da precedentebs Soris masze ar aris gamosaxuli, magram gamosaxulia 

damatebiT precedentebi, romlebic aRweren sistemis qcevis mniSvnelovan 

elementebs. es diagrama imiT aris moxerxebuli, rom saSualebas iZleva 

momxmareblebma da dammuSaveblebma erToblivad Camoayalibon sistemisadmi 

funqcionaluri moTxovnebi.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.2.3.2. 

savaWro sawarmo 

sakredito baraTebis Semowmebis sistema 
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magaliTad, precedenti yalbi baraTebis dadgena aRwers qcevas, romelc 

mniSvnelovania rogorc savaWro organizaciebisaTvis, ise masubsidirebeli 

finansuri institutebisaTvis.  meore precedenti – angariSgeba angariSis Sesaxeb 

– aseve aRwers qcevas, romelic moiTxoveba sistemisagan sxva organizaciebis mier 

TavianT konteqstSi. moTxovnebi, romlebic modelirdeba precedentiT qselSi 

Seferxebebis marTva gansxvavdeba danarCenebisagan, ramdenadac warmoadgens 

sistemis damxmare qcevas, romelic aucilebelia misi saimedo da uwyveti 

funqcionirebisaTvis.  

ZiriTadaT precedentebi afiqsireben funqcionalur moTxovnebs, amitom 

araefeqturebia iseTi sistemisaTvis, romlebSic dominirebs arafunqcionaluri 

moTxovnebi. Sesabamisad, maTi gamoyeneba kargia sistemis funqcionalobis 

gansazRvrisaTvis. isini cudaT eTanadebian - uxdebian sistemis SezRudvebis 

gamovlenas. 
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Tavi 3 
 analizi 

 
unificirebuli procesis mniSvnelovani etapia analitikuri modelis Seqmna, 

rac qmnis bazas obieqt-orientirebuli analizisa da Semdgomi ufro detaluri 

kvlevisaTvis.  

analitikur modelirebas aqvs strategiulad didi mniSvneloba, ramdenadac 

am etapze iqmneba mcdeloba movaxdinoT sistemis ZiriTadi qcevis modelireba. 

ZiriTadi analitikuri samuSao iwyeba fazis dasawyisis bolos, moTxovnebis 

dadgenasTan erTad analizi warmoadgens fazis dazusteba mTavar amocanas.  

fazaSi dazusteba ZiriTadi Zalebi mimarTulia modelebis Seqmnaze, romelic 

asaxaven sistemis sasurvel qcevas. Faqtiurad analizi ikveTeba moTxovnebis 

gansazRvrisas. es ori moRvaweoba xSirad mimdinareobs Tanmimdevrulad. 

Cveulebriv moTxovnebis dadgenasTan erTad saWiroa CavataroT moTxovnebis 

analizi, raTa gavxadoT  isini ufro gasagebi da gamovavlinoT yvela xarvezi.  

 

3.1. analizis samuSao nakadi 

 

obieqt-orientirebuli analizis TvalsazrisiT analizis samuSao nakadis 

mizania – analitikuri modelis Seqmna. mocemuli modeli fokusirdeba imaze, Tu 

ra unda akeTos sistemam. xolo, rogor unda akeTos es sistemam xdeba 

daproeqtebis samuSao nakadisas. 

sazRvari analizsa da daproeqtebas Soris sakmaod gaurkvevelia, yvelaferi 

damokidebulia analitikosze. 

Aanalizis samuSao nakadSi iqmneba ori artefaqti: 

 analizis klasebi – mniSvnelovani mcnebebi biznes – sferodan; 

 precedentebis realizacia – axdens imis ilustracias, Tu analizis 

klasebis egzempliarebs rogor SeuZliaT urTierTqmedeba  sistemis 

qcevis realizebisaTvis, romelic aRwerilia precedentebiT. 

UML-is meSveobiT SesaZlebloba gveZleva damoukideblad SevqmnaT 

analitikuri modeli. analitikuri modelis metamodeli moyvanilia nax,3.1.-ze. 

analitikur models warmoadgenen paketis saxiT, samkuTxediT zeda marjvena 

boloSi. es paketi Seicavs erT an ramodenime analizis pakets. naxazze naCvenebia 

mxolod analizis oTxi paketi, magram analitikuri modelebi SeiZleba Seicavdnen 
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ufro met paketebs. TiToeul paketSi, Tavis mxriv, SesaZlebelia CarTuli iyos 

analizis paketi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nnax.3.1. 

maSasadame, analizis daniSnulebaa modelebis Seqmna, romlebic axdenen 

MmoTxovnebis gamovlenas – analitikur modelirebas, romelsac aqvs strategiuli 

mniSvneloba. analizis ZiriTadi samuSaoebi tardeba fazis dawyeba dasasrulsa 

da fazaSi dazusteba. 

analitikuri modeli iqmneba enaze, romelic Seesabameba saproblemo sferos 

da axdens mocemuli saproblemo sferos modelirebas. saSualo sididis 

sistemisaTvis analitikuri modeli Seicavs 50-100 analizis klass, romelSic 

Sedis mxolod is klasebi, romlebic axdenen saproblemo sferos leqsikonis 

modelirebas.   

 

3.2. obieqtebi da klasebi 
 

klasebi - es yvelaze mniSvnelovani samSeneblo blokia nebismieri obieqt-

orientirebuli sistemisaTvis. maTi meSveobiT aRiwereba programuli, aparatuli 

an sufTa konceptualuri arsebi. 

sistemis modelireba gulisxmobs arsebis identificirebas, romlebic 

mniSvnelovania ama Tu im TvalsazrisiT.  

precedentis realizacia 

P3 

P2 P4 

P1 

A 
analitikuri 

modeli 

analizis klasi 
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UML-Si yvela es arsebi modelirdeba rogorc klasebi. klasi es arsebis 

abstraqciaa, igi warmoadgens ara individualur obieqts, aramed arsTa 

erTobliobas. aqedan gamomdinare Cven SegviZlia CavTvaloT, rom “kedeli” aris 

obieqtebis klasi, saerTo TvisebebiT, rogoric aris simaRle, sigane, sigrZe, 

sisqe, mzidi kedelia Tu ara da a. S. amasTan calkeuli kedlebi ganixileba 

rogorc klasi “kedeli”-s calkeuli egzempliarebi. 

maSasadame, klass (CLASS) uwodeben obieqtTa erTobliobis aRweras saerTo 

atributebiT, operaciebiT, mimarTebebiT da semantikiT. 

yovel klass unda gaaCndes saxeli, romelic ganasxvavebs mas sxva 

klasebisagan. klasis saxeli - es teqsturi striqonia. saxelis garda  klasis 

daxasiaTebisaTvis gamoiyeneba atributebi, operaciebi da movaleobebi. 

atributi - klasis dasaxelebuli Tvisebaa, romelic Seicavs mniSvnelobaTa 

simravles, romelsac Rebuloben am Tvisebis egzempliarebi. klass SeiZleba 

qondes atributebis nebismieri raodenoba an saerTod ar qondes. atributi 

warmoadgens samodelo arsebis garkveul Tvisebas, romelic saerToa mocemuli 

klasis yvela obieqtisaTvis. mag. klientis modelirebisas SeiZleba miuTiToT 

gvari, saxeli, misamarTi, telefoni da dabadebis TariRi. maSasadame, atributi 

warmoadgens obieqtis monacemebis an misi mdgomareobis abstraqcias. drois yovel 

momentSi obieqtis nebismier atributs gaaCnia savsebiT garkveuli mniSvneloba. 

atributis saxeli, iseve rogorc klasis, SeiZleba iyos nebismieri teqsturi 

striqoni. 

operacias uwodeben momsaxurebis realizacias, romelic SeiZleba 

moviTxovoT mocemuli klasis nebismieri obieqtisagan qcevaze zemoqmedebisaTvis. 

sxva sityvebiT rom vTqvaT, operacia – es abstraqciaa imisa, Tu risi gakeTeba 

SeiZleba obieqtze. klass SeiZleba qondes operaciebis nebismieri raodenoba an 

saerTod ar qondes. operaciis saxeli, iseve rogorc klasis, SeiZleba iyos 

nebismieri teqsturi striqoni. operaciis aRwerisas SeiZleba miuTiToT 

parametrebi, maTi tipi da mniSvnelobebi, funqciebis SemTxvevaSi – dasabrunebeli 

mniSvnelobis tipi. 

klasis Mmovaleobebi - es Taviseburad kontraqtia, romelsac igi unda 

daemorCilos. GgansazRvravT ra klass, Tqven uTiTebT, rom yvela mis obieqtebs 

aqvT erTgvarovani mdgomareoba da qceva. Sesabamisi atributebi da operaciebi 

warmoadgenen swored im Tvisebebs, romlis meSveobiTac sruldeba klasis 
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movaleobebi. MmagaliTad, klasi kedeli pasuxs agebs informaciaze simaRlis, 

siganisa da sisqis Sesaxeb da a.S. 

klasis grafikuli gamosaxvisas miuTiTeben rogorc saxels, ise atributebsa 

da operaciebs.  movaleobebs gamosaxaven klasis qveda nawilis specialur 

ganyofilebaSi. isini SeiZleba miuTiToT agreTve SeniSvnebSi. klasebi obieqt-

orientirebuli sistemebis yvelaze mniSvnelovani samSeneblo blokebia. magram 

klasebi warmoadgenen mxolod erT nairsaxeobas UML-is ufro rTuli samSeneblo 

blokis - klasifikatoris.  

programuli sistemis Seqmnisas, muSaobis sawyis etapze sakmarisia iTqvas, rom 

Tqven dauSvaT iyenebT klass klienti, romelsac ekisreba garkveuli movaleoba. 

arqiteqturis dazustebis Sesabamisad unda dazustdes klasis 

struqtura(atributebi, operaciebi), romlebiTac uzrunvelyofili iqneba am 

movaleobebis Sesruleba. bolos, modelis Sesrulebad sistemad gardaqmnisas, 

unda dadgindes iseTi detalebi, rogoric aris calkeuli atributebisa da 

operaciebis xedva, klasis paralelizmis semantika, aseve klasis mier 

realizebadi interfeisebi.  

meqanizmi, romelic aRwers struqturul da qceviT Tvisebebs uwodeben 

klasifikators. klasifikatorebis ricxvs miekuTvneba klasebi, interfeisebi, 

monacemTa tipebi, signalebi, komponentebi, kvanZebi, precedentebi da qvesistemebi. 

TiToeul maTgans gaaCnia egzempliarebis nebismieri raodenoba, maSin rodesac 

UML-is zogierT arss egzempliarebi ar gaaCnia(mag. paketebi, ganzogadebis 

mimarTeba). amitom, modelirebis is elementebi, romlebsac SesaZlebelia qondeT 

egzempliarebi uwodeben klasifikatorebs. 

klasifikatorebis yvelaze mniSvnelovani saxeobaa klasebi, romlebic 

xasiaTdebian didi raodenobis damatebiTi TvisebebiT, garda im martivebisa, 

romelic ganxiluli iyo wina TavebSi. am Tvisebebs miekuTvneba xedva, moqmedebis 

are, jeradoba da sxva.  

xedva. erTerTi detali, romelic sakmaod mniSvnelovania atributebisa da 

operaciebisaTvis es aris maTi xedva. Tvisebis xedva miuTiTebs SeiZleba Tu ara 

igi gamoyenebul iqnas sxva klasifikatorebis mier. bunebrivia, es gulisxmobs 

TviT klasifikatoris xedvas. erT klasifikators SeuZlia “Sexedos” meores, Tu 

igi imyofeba pirvelis moqmedebis sferoSi da maT Soris arsebobs pirdapiri an 

uSualo mimarTeba. UML – Si arsebobs xedvis sami done: 
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 public(gaxsnili) – nebismieri gare klasi, romelic “xedavs” mocemuls 

SeuZlia isargeblos misi gaxsnili TvisebebiT. aRiniSneba niSniT +(pliusi) 

atributis an operaciis win. 

 proteqted(daculi) – nebismier Svilobils mocemuli klasisa SeuZlia 

isargeblos  misi daculi TvisebebiT. aRiniSneba #(diez) niSniT. 

 private(daxuruli) – mxolod mocemul klass SeuZlia isargeblos 

daxuruli TvisebebiT. aRiniSneba simboloTi _(minusi). 

    klasis Tvisebebis xedvas gansazRvraven imisaTvis, rom damalon misi 

realizaciis detalebi da uCvenoT mxolod is Taviseburebani, romlebic 

aucilebelia movaleobebis gansaxorcieleblad. swored amaSi mdgomareobs 

informaciis daxurvis mizezi, uromlisod SeuZlebelia saimedo da moqnili 

sistemis Seqmna. Tu xedvis simbolo ar aris miTiTebuli, Cveulebriv igulisxmeba, 

rom Tviseba aris gaxsnili. 

 

 

 

 

 

 

 

 

moqmedebis are. klasifikatoris atributebis da operaciebis kidev erT 

mniSvnelovan maxasiaTebels warmoadgens moqmedebis are. romelime TvisebisaTvis 

moqmedebis aris miTiTebiT aRniSnaven, gamoavlens Tu ara igi Tavis Tavs sxva 

saxiT klasis yovel egzempliarSi, Tu Tvisebis erTi da imave mniSvneloba 

erToblivad gamoiyeneba yvela egzempliaris mier. UML – Si gansazRvrulia 

moqmedebaTa aris ori saxe: 

 instance (egzempliari) – klasis yovel egzempliars aqvs mocemuli Tvisebis 

sakuTari mniSvneloba. 

 classifier (klasifikatori) – klasis yvela egzempliarebi erToblivad iyeneben 

mocemuli Tvisebis saerTo mniSvnelobas. 

 rogorc wesi, samodelo klasebis Tvisebebs aqvT moqmedebis sfero 

egzempliari. Tvisebebi moqmedebis ariT klasifikatori yvelaze xSirad 

gamoiyeneba daketili atributebis aRwerisaTvis.  

Toolbar 
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daculi gaxsnili 
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qvemoT moyvanil naxazze Tviseba, romelsac aqvs moqmedebis are classifier  

xazgasmulia, xolo Tu xazgasmuli ar aris igulisxmeba moqmedebis are instance. 

 

 

 

 

 

atributebi da operaciebi, romelTa moqmedebis are aris instance 

(egzempliari), ekuTvnian an sruldebian garkveuli obieqtiT, xolo atributebi 

da operaciebi, romelTa moqmedebis are aris klasi classifier (klasifikatori), 

ekuTvnian an sruldebian mocemuli klasis yvela obieqtebSi. 

operaciis klasis sxva TvisebasTan mimarTvis SesaZlebloba ganisazRvreba 

operaciebis moqmedebis ariT da Tvisebis moqmedebis ariT, romelTanac cdiloben 

miiRon mimarTvis ufleba. 

operaciebi, romelTa moqmedebis are egzempliaria, SeuZliaT mimarTvis 

organizeba sxva atributebTan an operaciebTan aseTive moqmedebis ariT, aseve 

yvela atributebsa da operaciebTan, romelTa moqmedebis are klasia. 

operaciebi, romelTa moqmedebis are klasia, SeuZliaT mimarTvis organizeba 

mxolod atributebTan an operaciebTan moqmedebis ariT klasi,  operaciebs, 

romelTa moqmedebis are klasia ar aqvT mimarTvis SesaZlebloba operaciebTan 

moqmedebis ariT egzempliari, radgan: 

 SeiZleba jer ar aris Seqmnili klasis arc erTi egzempliari; 

 Tu klasis egzempliarebi arseboben, ucnobia, romeli imaTgani 

gamoviyenoT. 
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obieqtebis Seqmna da mospoba. konstruqtorebi – specialuri operaciebia, 

romlebic qmnian axal obieqtebs, maTi moqmedebis are aris klasi. isini rom 

yofiliyvnen egzempliari, SeuZlebeli iqneboda klasis pirveli egzempliaris 

Seqmna. 

konstruqtorebi daproeqtebis zrunvis sagania. Cveulebriv maT ar uCveneben 

analitikur medelebSi. 

daprogramebis sxvadasxva enebSi moqmedebs konstruqtorebis dasaxelebis 

sxvadasxva standartebi. universaluri midgomaa konstruqtors uwodon create(…) 

(Seiqmnas). magram enebi Java, C# da C+ iTxoven, rom konstruqtoris dasaxeleba 

emTxveodes klasis dasaxelebas. 

klasebs SesaZlebelia gaaCndes ramodenime konstruqtori erTnairi 

saxelebiT, magram sxvadasxva parametrebis nakrebiT. konstruqtors parametrebis 

gareSe uwodeben dumiliT gamoyenebul konstruqtors. konstruqtoris 

parametrebi gamoiyenebian atributebis mniSvnelobebis inicializaciisaTvis 

obieqtebis Seqmnis momentSi. 

nax.2.-ze moyvanilia martivi magaliTi klasisa BankAccount(sabanko angariSi). 

obieqtis BankAccount yoveli Seqmnisas parametris saxiT mis konstruqtorSi unda 

gadaices String tipis mniSvneloba. es striqoni gamoiyeneba atributis 

accountNumber(angariSis nomeri) Sesaqmnelad. magaliTad, mniSvneloba ”XYZ001002”. 

is faqti, rom klasi BankAccount aucilebelia parametri metyvelebs imaze, rom 

BankAccount obieqtis Seqmna ar SeiZleba am parametris daudgenlad. es 

garantirebulia yoveli obieqtisaTvis BankAccount atributis accountNumber micemiT 

obieqtis Seqmnis momentSi. 

obieqtis mospoba arc Tu ise martivi operaciaa rogorc misi Seqmna. 

destruqtorebi specialuri operaciaebia, romlebic “amyareben wesrigs” 

obieqtebis mospobisas. 

sxvadasxva obieqt-orientirebuli enebSi obieqtebis mospobis semantika 

sxvadasxvaa. saerTod ki umetesoba enebSi destruqtorebi avtomaturad gamoiZaxeba 

obieqtis mospobis momentSi. magaliTad, C++ - Si mospobis operacia 

garantirebulad gamoiZaxeba obieqtis mospobis momentSi. 

Java – Sic aris analogiuri SesaZlebloba: yovel klass aqvs operacia 

dasaxelebiT finalize(), romelic gamoiZaxeba obieqtis obieqtis sabolaod 

mospobisas. magram TviT programa aSkarad ar spobs obieqtebs. amiT dakavebulia 



53 

 

nagvis avtomaturad amkrefi. TqvenTvis cnobilia, rom finalize() gamoZaxebul iqneba, 

magram, ar iciT, es rodis moxdeba. 

jeradoba. klasebTan muSaobisas igulisxmeba, rom SeiZleba arsebobdes misi 

nebismieri raodenobis egzempliarebi. Tu rasakvirvelia is ar aris abstraqtuli 

klasi, romelsac saerTod ar gaaCnia egzempliarebi, Tumca mis Svilobilebs 

SeiZleba gaaCndeT nebismieri raodenobiT. 

klasis egzempliarebis raodenobas uwodeben mis jeradobas. klasis 

jeradoba mieTiTeba gamosaxulebiT zeda marjvena kuTxeSi. jeradoba gamoiyeneba 

atributebis mimarTac. atributis jeradoba iwereba gamosaxulebis saxiT 

kvadratul frCxilebSi da ganTavsdeba atributis dasaxelebis Semdeg. 

 

 

 

 

 

 

A3.3. analizis klasebi  da maTi gamovlena 

 

analizis klasebis warmoadgenen UP-s “precedentebis analizis” moRvaweobis 

Sedegs. maTi meSveobiT xdeba saproblemo sferos mniSvnelovani aspeqtebis 

modelireba.  

analizis klasebi warmoadgenen “maRaldonian” atributebis nakrebs, 

romlebic SesaZloa imyofebodnen saproeqto klasebSi. SeiZleba iTqvas, rom 

analizis klasebi Seicaven saproeqto klasebis mosalodnel atributebs. 

analizis klasis minimaluri forma aseTia: 

 dasaxeleba – aucilebelia da unda asaxavdes mis daniSnulebas. 

 atributebi – atributebis dasaxeleba aucilebelia, mxolod 

mniSvnelovani mosalodneli atributebis. atributebis tipebi ar aris 

aucilebeli. 

 operaciebi – analizSi operaciebi SeiZleba iyvnen klasis movaleobebis 

miaxloebiTi formulirebidan gamomdinare. parametrebi da operaciis 

dasabrunebeli tipebi mieTiTeba mxolod im SemTxvevaSi, Tu isini 

mniSvnelolovania modelis gagebisaTvis. 

                                      3 

Controller 
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 xedva – Cveulebriv ar mieTiTeba. 

 stereotipebi – SeiZleba mieTiTos im SemTxvevaSi, Tu isini 

aumjobeseben models. 

 moniSnuli mniSvnelobebi - SeiZleba mieTiTos im SemTxvevaSi, Tu isini 

aumjobeseben models. 

analizis klasis magaliTi moyvanilia nax.2.-ze. analizis klasis ZiriTadi 

daniSnuleba imaSia, rom gamovavlinoT abstraqciis arsi, xolo realizaciis 

detalebi rCeba daproeqtebis etapisaTvis.  

klasebis gamovlena. klasebis meSveobiT Cveulebriv gamoxataven abstraqciebs, 

romlebic gamoiyofa gadasawyveti amocanidan da gamoiyeneba mis gadasawyvetad. 

aseTi abstraqciebi warmoadgenen Cveni sistemis leqsikons e.i. warmoadgenen 

arsebs, romlebic mniSvnelovania momxmareblebisa da dammuSaveblisaTvis.  

sistemis leqsikonis modelireba moicavs Semdeg etapebs: 

 ganvsazRvroT romel elementebs iyeneben momxmareblebi da 

dammuSaveblebi amocanis aRwerisa da misi gadawyvetisaTvis. 

 swori abstraqciebis moZebnisaTvis gamoviyenoT precendentebis analizi. 

 yoveli abstraqciisaTvis davadginoT misi Sesabamisi movaleobebis 

simravle. 

 davamuSavoT atributebi da operaciebi, romlebic aucilebelia 

klasebis mier TavianTi movaleobis SesasruleblaT. 

abstraqciebis gamoyofis yvelaze martivi saSualebaa analizi arsebiTi 

saxeli/zmna. igi iTvaliswinebs teqstis analizs – arsebiTi saxelebi da 

saxelobiTi jgufebi miuTiTeben klasebze da atributebze, xolo zmnebi da 

zmnuri jgufebi movaleobebsa da operaciebze.  Mmag. sacalo vaWrobis 

sistemisaTvis gveqneba: 

 arsebiTi saxeli – klienti, SekveTa, saqoneli. 

 dasaxelebiTi jgufebi – misamarTi, raodenoba, fasi. 

 zmnebi – miReba, ganlageba. 

 zmnuri jgufebi – Semowmdes SekveTebis Sesruleba.  

sistemis aseTi leqsikonis Seqmnis Semdeg xdeba Semavali arsebis 

movaleobebis ganawileba. PprincipSi klasis movaleobebis raodenoba SeiZleba 

iyos nebismieri, magram kargaT struqturirebul klass aqvs sul mcire erTi 

movaleoba. Mmeores mxriv, maTi raodenoba ar unda iyos Zalian didi. modelis 
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dazustebisas klasis movaleobebi gardaiqmnebian atributebisa da operaciebis 

erTobliobaSi, romlebmac unda uzrunvelyon maTi Sesruleba. 

Mmag. sacalo vaWrobis sistemisaTvis gveqneba Semdegi klasebi: 

 
 
 
 
 
 
 

unda moveridoT Zalian didi an Zalian mcire klasebis Seqmnas. yoveli klasi 

kargaT unda akeTebdes erT garkveul movaleobas. movaleobebis ganawilebis 

modelireba sistemaSi moicavs Semdeg etapebs: 

 moaxdineT im klasebis identificireba, romlebic erToblivad ageben 

pasuxs garkveul moqmedebaze. 

 gansazRvreT yoveli klasis movaleoba. 

 SexedeT miRebul klasebs rogorc erT mTlians, gamoyaviT maTgan isini, 

romlebsac Zalian bevri movaleobebi aqvT da dayaviT SedarebiT mcire 

klasebaT – piriqiT, patara klasebi elementaruli movaleobebiT, 

gaaerTianeT ufro didSi. 

 gadaanawileT movaleobebi ise, rom yoveli abstraqcia gaxdes 

avtonomiuri. 

 ganixileT Tu rogor kooperireben klasebi erTmaneTTan da 

gadaanawileT movaleobebi iseTi angariSiT, rom arc erTi klasi 

kooperaciis CarCoSi ar akeTebdes Zalian bevrs an Zalian cotas. 

MmagaliTisaTvis moviyvanoT movaleobebis ganawileba klasebs Soris modeli, 

xedi, kontroleri. 

xedi 

M    movaleobebi 

 gamovsaxoT 
modeli ekranze 

 vmarToT mzeris 
velis zomis 
cvlileba da 
gadaadgileba 

 

 

SekveTa 

saqoneli 
raodenoba 

 

 

klienti 

saxeli 
misamarTi 
telefoni 

 

saqoneli 

identifikatori 
Ddasaxeleba 
Ffasi 
adgilmdebareoba 

kontroleri 

  movaleobebi 

 movaxdinoT 
modelis 
cvlilebebis 
sinqronizireba 

      

 

modeli 

  movaleobebi 

 modelis 
mdgomareobebis 
marTva 
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klasebis gamovlenis damatebiTi saSualebaa stereotipebis meTodi. am 

meTodis arsi imaSia, rom analizis procesSi ganixileba analizis klasebis sami 

tipi: stereotipiT “boundary”(mosazRvre), “control”(marTvis) da “entity”(arsi). 

stereotipebiT, romlebic moyvanilia cxr.1., SesaZlebelia aRniSnuli iqnas 

analizis klasebis samive tipi. 

cxr.1. 

“boundary”  klasi, romelic warmoadgens 
Suamavals sistemasa da mis 
garemocvas Soris 

“control”  klasi, romelSic inkafsulirebulia 
precedentisaTvis damaxasiaTebeli 
qceva  

“entity” 

 

 klasi, romelic gamoiyeneba mudmivi 
informaciis modelirebisaTvis 

 

“boundary” tipis klasebi ZiriTadaT arseboben sistemis sazRvarze da 

urTierToben gare aqtiorebTan. aseTi klasebi SesaZlebelia gamovavlinoT 

sistemis konteqstis ganxilvisas da gavarkvioT, Tu romeli klasebi arian 

Suamavlebi sistemis konteqstsa da mis garemocvas Soris. aseTi SeiZleba iyos: 

 momxmarebelTa interfeisebis klasebi – klasebi, romlebic akavSireben 

sistemas da adamianebs. 

 sistemuri interfeisebis klasebi – klasebi, romlebic akavSireben sistemas 

sxva sistemasTan. 

 aparatuli interfeisebis klasebi – klasebi, romlebic akavSireben sistemas 

gare mowyobilobebTan, magaliTad mimRebTan. 

yoveli kavSiri aqtiorsa da precedents Soris modelSi unda warmodgenili 

iqnas sistemis garkveuli obieqtiT. es obieqtebi – egzempliarebia mosazRvre 

klasebis. 

“control” tipis klasebi warmoadgenen mmarTvels – maTi egzempliarebi axdenen 

sistemis qcevis koordinacias, romelic Seesabameba erT an ramodenime precedents. 

mmarTveli klasebi gamovlindebian sistemis qcevis ganxilvisas, romelic 

aRwerilia precedentebiT. martivi qceva xSirad SesaZlebelia gadavanawiloT 

mosazRvre an klas-arsebze. magram ufro rTuli qcevisas, rogoric aris 

SekveTebis damuSaveba gamoviyenoT mmarTveli klasi. xSirad mmarTveli klasis 

aRniSvnisas maT dasaxelebas amateben sityvebs Maneger an Controller. 
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“entity” tipis klasebi axdenen martivi informaciis modelirebas, romelic 

ZiriTadaT Sedgeba mniSvnelobebis miRebasa da miniWebaSi. klasebi, romlebic 

warmoadgenen mudmiv informacias, magaliTad misamarTebi (klasi Address) da 

adamianebi(klasi Person), arian klasi-arsebi.  

klasi – arsebi monawileoben sxvadasxva precedentebSi, maTTan operirebs 

mmarTveli klasi, Rebulobs an awvdis informacias mosazRvre klasebs. isini 

gamosaxaven sistemis monacemebis logikur struqturas. 

Kklasebis modelirebisas unda davimaxsovroT, rom yovel klass unda 

Seesabamebodes garkveuli arseba da konceptualuri abstraqcia im sferodan, 

romelTanac saqme aqvs momxmarebels an dammuSvebels. KkargaT struqturirebul 

klass aqvs Semdegi Tvisebebi: 

 warmoadgens garkveuli mcnebebis mkveTrad gamoxatul abstraqcias 

saproblemo sferos leqsikonidan; 

 Seicavs garkveul movaleobebis nakrebs da asrulebs yovel maTgans; 

 uzrunvelyofs mkveTr gamijvnas abstraqciebis specifikaciebsa da maT 

realizacias Soris; 

 gasagebi da martivia, magram amave dros dasaSvebia gafarToebisa da 

adaptaciis SesaZlebloba. 

Kklasebis gamoxatvisas daculi unda iqnas Semdegi wesebi: 

 uCveneT mxolod is Tvisebebi, romlebic mniSvnelovania abstraqciebis 

gagebisaTvis mocemul konteqsSi. 

 dayaviT atributebis da operaciebis grZeli cxrilebi jgufebaT maTi 

kategoriebis Sesabamisad; 

 uCveneT urTierTdakavSirebuli klasebi erT da imave diagramaze. 

 

3.4. mimarTebebi 

 

abstraqciebis agebisas davrwmundiT, rom klasebi iSviaTad arseboben 

avtonomiurad. rogorc wesi isini sxvadasxva saSualebiT urTierTqmedeben 

erTmaneTTan. es imas niSnavs, rom sistemis modelirebisas Tqven ara marto unda 

moaxdinoT arsebis identificireba, aramed unda aRweroT Tu rogor 

damokidebulebaSi arian erTmaneTTan. arsebobs mimarTebebis sami saxe, romlebic 

gansakuTrebiT mniSvnelovania obieqt - orietirebuli modelirebisaTvis: 
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damokidebuleba, romliTac aRiwereba klasebs Soris arsebuli gamoyenebis 

mimarTebebi. 

Gganzogadeba, romlebic akavSireben ganzogadebul klasebs 

specializirebulTan. 

Aasociacia, romlebic aRweren obieqtebs Soris struqturul kavSirebs. 

Yyoveli maTgani abstraqciebis sxvadasxva saxiT kombinirebis saSualebas 

iZleva. 

UML enaSi saSualebebi, romlebiTac elementebi ukavSirdebian erTmaneTs, 

modelirdebian mimarTebebis saxiT. Ees sami mimarTeba moicavs elementebis 

urTierTqmedebis saSualebebis udides nawils, rac kargadD gamoisaxeba obieqtebs 

Soris kavSirebis saSualebebiT, romlebic miRebulia daprogramebis obieqt- 

orientirebul enebSi.  E 

TiToeuli dasaxelebuli mimarTebisaTvis arsebobs grafikuli gamosaxva, 

romelic naCvenebia qvemoT moyvanil magaliTze. es notacia saSualebas gvaZlevs 

movaxdinoT samodeliro mimarTebebis vizualireba gamoyenebeli daprogramebis 

enisagan damoukideblad, ise rom xazi gaesvas maT yvelaze mniSvnelovan 

Semadgenlebs: saxels, damakavSirebel arsebs da Tvisebebs. 

                                                                         

                                                                                                                                                     

 

 

 

 

 

 

 

3.4.1. damokidebuleba 

 damokidebuleba es aris gamoyenebis mimarTeba, romlis mixedviTac erTi 

elementis specifikaciebis cvlilebas (mag. Event), SeiZleba gavlena iqonios meore 

elementze, romelic mas iyenebs (mocemul SemTxvevaSi klasi Window), amasTan 

piriqiT ar aris aucilebeli.  

Window 

 

open() 

close() 

move() 

display() 

Event 

ConsoleWindow DialogBox Control 

ganzogadeba 

damokidebulebaE 

asociacia 
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yvelaze xSirad damokidebulebas iyeneben klasebTan muSaobisas, imisaTvis 

rom gamovsaxoT operaciaTa signaturaSi is faqti, rom erTi klasi iyenebs meores 

argumentis saxiT e.i. erTi klasSi momxdari cvlileba gamoisaxeba meores 

muSaobaze. magaliTad, gaTbobis milebi damokidebulia gamaTboblisgan, romelic 

acxelebs wyals. 

UML2-Si gansazRvrulia sami tipis damokidebuleba – gamoyenebis(Usage), 

abstraqcia(abstraqction), xelmisawvdomi(permission).                          

gamoyenebis TvalsazrisiT arsebobs damokidebulebis mimarTebis xuTi 

saxeoba(stereotipi): 

damokidebuleba „use“, gviCvenebs, rom klienti garkveuli saSualebiT iyenebs 

mimwodebels. nax.1.-ze moyvanilia ori klasi A da B, romelTa Soris damyarebulia 

mimarTeba damokidebuleba „use“. es damokidebuleba generirdeba nebismieri Semdegi 

situaciebisas: 

1. klasi A Aoperacias esaWiroeba B klasis parametri. 

2. A klasis operacia abrunebs B klasis mniSvnelobas. 

 

 

 

 

3. A klasis operacia sadRac Tavisi realizaciaSi iyebs B klasis 

obieqts, magram ara atributis saxiT.  

marTalia erTi damokidebuleba „use“ SesaZlebelia gamoyenebul iqnas samive 

SemTxvevisaTvis, aris sxva, ufro specializirebuli damokidebulebis 

stereotipebi, romlebic aseve aris SesaZlebeli gamoyenebul iqnan. pirveli da 

meore SemTxvevaSi SesaZlebelia gamoviyenoT stereotipi „parameter“, xolo mesame 

situaciaSi damokidebuleba „call“. 

damokidebuleba „call“ (gamoZaxeba) myardeba operaciebs Soris – operacia 

klienti iZaxebs operacia – mimwodebels. damokidebulebis es tipi gamoiyeneba 

arc ise xSirad, radgan gamoiyeneba detalizaciis ufro dabal doneze, vidre 

dammuSavebelTa umravlesoba qmnis UML-models.  

 damokidebuleba „parameter“ gamoiyeneba im SemTxvevaSi, rodesac mimwodebeli 

warmoadgens parametrs klientis operaciisaTvis. 

A B 

klienti mimwodebeli 
“use” 
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damokidebuleba „send“ gamoiyeneba im SemTxvevaSi, rodesac klienti - es 

operaciaa, romelic agzavnis mimwodebels(romelic unda iyos signali) romelime 

gaurkveveli miznisTvis. mas ganixilaven rogorc klasis gansakuTrebul saxes, 

romelic gamoiyeneba klientsa da mizans Soris monacemebis gadacemisaTvis. 

damokidebuleba „send“ kidev gamoiyeneba im SemTxvevaSi, rodesac klienti – 

mimwodeblis egzempliaria. 

abstraqciis damokidebulebebiT axdenen damokidebulebis modelirebas 

arsebs Soris, romlebic imyofebian abstraqciis sxvadasxva doneebze. abstraqciis 

damokidebulebis oTxi saxe arsebobs: „trace“, „substitute“, „refine“ da „derive“. 

damokidebuleba „trace“ gamoiyeneba im SemTxvevaSi, rodesac klienti da 

mimwodebeli warmoadgenen erT mcnebas, magram imyofebian sxvadasxva modelebSi. 

misgan gansxvavebiT damokidebuleba „refine“ (dazusteba) SesaZlebelia gamoyenebul 

iqnas erTi da imave modelebis mimarT. 

damokidebuleba „substitute“ (CavanacvloT) gviCvenebs, rom klientma 

Sesrulebisas SesaZlebelia Caanacvlos mimwodebeli. Canacvleba efuZneba 

klientisa da mimwodeblis kontraqtebisa da interfeisebis erTobas, e.i. isini 

warmoadgendnen servisebis erT da igive nakrebs. 

damokidebuleba „derive“ gamoiyeneba im SemTxvevaSi, rodesac aucilebelia 

naTlad miuTiTod erTi arsebis miReba rogorc warmoebuli meoresgan. 

xelmisawvdomobis damokidebulebebiT gamoxataven erTi arsebis  

xelmisawvdomobis SesaZleblobas meoresTan. arsebobs xelmisawvdomobis 

damokidebulebis sami saxe: „access“. „import“ da „permit“. 

damokidebuleba „access“ gamoiyeneba paketebs Soris. igi saSualebas aZlevs 

erT pakets miwvdes meore paketis gaxsnili SedgenilobiT. 

damokidebuleba „import“ konceptualurad analogiuria „access“, gansxvavebiT 

imisa, rom mimwodeblis  saxelebis sivrce erTiandeba klientis saxelebis 

sivrcesTan. es saSualebas aZlevs klientis elementebs moaxdinon wvdoma 

mimwodeblebis elementebTan paketis dasaxelebis miuTiTeblad elementis 

dasaxelebaSi. 

 damokidebuleba „permit“ (neba daerTos) uzrunvelyofs inkafsulaciis 

marTvadi darRvevis SesaZleblobas. klientur elements aqvs wvdoma mimwodebel 

elementTan ukanasknelis xedvis gamocxadebis gareSe. 
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3.4.2 ganzogadeba 

  

ganzogadeba es mimarTebaa saerTo arsebasa da mis konkretul gamovlinebas 

Soris. mas kidev uwodeben mimarTebas “warmoadgens”, imis gamo rom erTi arseba 

ufro zogadi warmoadgens meores kerZo SemTxvevas. ganzogadeba niSnavs imas, rom 

Svilobili obieqti SeiZleba gamoyenebul iqnas yvelgan, sadac gvxvdeba mSobeli 

klasis obieqtebi, magram ara piriqiT. sxva sityvebiT rom vTqvaT Svilobili 

SeiZleba davayenoT mSobelis magier. amasTan is memkvidreobiT Rebulobs 

mSobelis Tvisebebs, kerZoT mis atributebsa da operaciebs. xSiraT Svilobils 

gaaCnia Tavisi sakuTari atributebi da operaciebi, garda imisa rac gaaCnia 

mSobels. Svilobili Rebulobs operaciebs imave SemadgenlobiT mSoblisagan. 

klass, romelsac ar gaaCnia mSobeli, magram aqvs Svilobili uwodeben 

bazurs an fuZiseuls (fesvs), xolo klass romelsac ar aqvs Svilobili- 

foTlovans (leaf). 

nax.3.2. – ze moyvanilia ganzogadebis gamoyeneba klasebisaTvis. 

 

 

 

 

 

 

 

 

 

nax.3.2. 

ganzogadebis ierarqia iqmneba ufro specializirebuli arsebis ganzogadebiT 

da ufro zogadi arsebis specializaciiT. am klasebis atributebisa da 

operaciebis ganxilvisas Cans, rom aseTi ierarqiis miReba SesaZlebelia ori 

saSualebiT: an specializaciis procesiT, an ganzogadebis procesiT. 

specializaciisas Tavidan ganisazRvreba saerTo koncefcia figura,  xolo Semdeg 

xdeba misi specializacia konkretul figuramde. ganzogadebisas gamomJRavndeba 

ufro specializirebulebi kvadrati, wre da samkuTxedi, xolo Semdeg dgindeba 

rom maT aqvT saerTo maxasiaTeblebi, romlebic SesaZlebelia gamoiyos ufro 

zogadSi. qveklasebi memkvidreobiT iZenen Tavisi superklasis Tvisebebs.  

figura 

kvadrati wre samkuTxedi 

g 
a 
n
z
o
g 
a
d
e 
b 
a 

s 
p 
e
c
i 
a
l
i
z
a
c
i 
a 

ufro zogadi elementi 

ufro specializirebuli  elementebi 

ganzogadebis ierarqia 

mSobeli 
superklasi 
bazuri klasi 
winapari 

Svilobili 
qveklasi 
STamomavali 
memkvidre 
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magram, xSirad operaciebi, romlebsac qveklasebi Rebuloben memkvidreobiT 

maT ar ergeba. saWiro xdeba superklasis qcevis Secvla(redinacia) qveklasebSi.  

aseve, xSirad SeuZlebelia superklasis operaciis realizeba qveklasSi - 

operacia abstraqtulia. klasebi erTi an ramodenime abstraqtuli operaciiT 

warmoadgens abstraqtuls, maT ara aqvT egzempliarebi. UML-Si amisaTvis 

operaciis da klasis dasaxeleba iwereba daxrili SriftiT. 

 Mmemkvidreobis mimarTebis modelireba warmoebs Semdegi TanmimdevrobiT: 

1. vipovoT atribuebi, operaciebi da movlenebi, romlebic saerToa ori an 

meti klasisaTvis.  

2. gamoitaneT es elementebi saerTo klasSi, raTa SevqmnaT axali klasi. 

AamasTan yuradReba mivaqcioT imas, rom doneebi ar aRmoCndes Zalian 

bevri.E 

3. miuTiToT modelSi, rom SedarebiT specializebuli klasebi 

memkvidreobiT Rebuloben ufro zogadis Tvisebebs, risTvisac gamoviyenoT 

ganzogadebis mimarTeba mimarTuli Svilobilidan mis mSobelze. 

 

3.4.3. polimorfizmi 

 

polimorfizmi niSnavs „mraval formas“. polimorfuli operacia – es 

operaciaa, romelsac aqvs mravali realizacia. moyvanil magaliTSi, klass 

figura(Shape) gaaCnia abstraqtuli operaciebi davxazoT draw() da gamovTvaloT 

farTi getArea(), romlebsac aqvT ori sxvadasxva realizacia klasebSi 

kvadrati(Square) da wre(Circle). am operaciebs aqvT „mravali forma“, Seasabamisad 

isini polimorfulia. konkretuli qveklasi unda axdendes abstraqtuli 

operaciebis realizebas, romlebsac is iRebs memkvidreobiT. cxadia, rom 

operaciebis draw() da getArea() realizaciebi klasebisaTvis Square da Circle iqneba 

sxdasxva. operacia draw() klasi Square obieqtebisaTvis daxazavs kvadratebs, xolo 

klasi Circle obieqtebisaTvis – wreebs. aseve, operaciis getArea() realizaciac iqneba 

sxvadasxva. kvadratisaTvis  is daabrunebs width*height, xolo wrisaTvis – p*r2. 

amaSia polimorfizmis arsi: sxvadasxva klasis obieqtebs aqvToperaciebi erTnairi 

signaturit, magram sxvadasxva realizaciiT. 

inkafsulacia, memkvidreobiToba da polimorfizmi – es sami ZiriTadi 

Tvisebaa obieqt-orientirebuli sistemebis. polimorfizmi saSualebas gvaZlevs 
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damuSavdes ufro martivi sistemebi, romelTa Secvla ufro advilia, radgan 

sxvadasxva obieqtebis interpretacia maTSi xdeba erTnairad. igi saSualebas 

iZleva sxvadasxva klasis obieqtebs gaugzavnoT erTnairi Setyobineba da miviRoT 

Sesabamisi pasuxi. Tu, klasi Square obieqtebs gaugzavniT Setyobinebas draw(), isini 

gamoxazaven kvadratebs, magram Tu igive Setyobinebas gaugzavniT klasi  Circle 

obieqtebs, isini gamoxazaven wres. obieqtebi Canan gonierebaT. 

 

3.4.4. asociacia 

asociacias uwodeben struqturul mimarTebas, romelic gviCvenebs, rom erTi 

tipis obieqtebi garkveulad dakavSirebuli arian meore tipis obieqtebTan. 

dasaSvebia SemTxveva, rodesac asociaciis orive bolo erTi da imave klass 

ekuTvnis. es niSnavs, rom klasis romelime obieqtze dasaSvebia daukavSirdes sxva 

obieqtebi imave klasidan. asociacias, romelic akavSirebs or klass uwodeben 

binaruls. SesaZlebelia, Tumca iSviaTia, Seiqmnas asociacia, romelic akavSirebs 

erTdroulad ramodenime klass, maT uwodeben n- aruls.  

arsebobs oTxi damateba, romelic gamoiyeneba asociaciasTan mimarTebaSi. 

dasaxeleba. asociacias SeiZleba mieniWos saxeli da misi kiTxvis 

mimarTuleba.  

  EM 

 
         

                                                              

 

 

roli. klasi, romelic monawileobs asociaciaSi, akisria masSi garkveuli 

roli. SegviZlia miuTiToT es roli.  

 

 

                                                                        

 

 

 

 

asociacia 

adamiani kompania 
muSaobs 

saxeli         mimarTuleba 

adamiani kompania 

asociacia 

muSaki samuSaos 
damkveTi 

roli 
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jeradoba. xSiraT modelirebisas saWiroa mieTiTos, ramdeni obieqti 

SeiZleba daukavSirdes asociaciis erTi egzempliariT. am ricxvs uwodeben 

asociaciis rolis jeradobas. mas miuTiTeben mniSvnelobaTa diapazonis saxiT. 

mag. erTi (1), erTi an noli (0..1), “bevri” (0..*), erTi an meti (1..*). SesaZlebelia 

mieTiTos garkveuli ricxvi- (3).…qvemoT moyvanili magaliTidan gamomdinareobs, 

rom erTi an meti muSaki muSaobs nebismier (*) kompaniaSi. 

 

 

 

           

                                                             

           

agregireba. ubralo asociacia or klass Soris gamosaxavs struqturul 

mimarTebas Tanabar arsebs Soris, rodesac orive klasi imyofeba erT 

konceptualur doneze da arc erTi ar aris ufro mniSvnelovani meoresTan 

SedarebiT. magram amas garda gvxvdeba SemTxvevebi, rodesac saWiroa modelireba 

mimarTebisa “nawili/mTeli”. erTerT klass aqvs meti rangi(mTeli) da Sedgeba 

ramodenime ufro mcire rangis nawilebisagan. aseTi tipis mimarTebas uwodeben 

agregirebas. grafikulad mas gamoxataven rombiT.E 

 

 

 

 

agregaciis semantikasTan dakavSirebiT aRsaniSnavia ori mniSvnelovani 

Tviseba: 

 agregacia tranzitiulia rac niSnavs, rom Tu C aris B-s nawili, da B 

Tavis mxriv A-s nawili, maSin C aseve aris A-s nawili. 

 agregacia aris asimetriuli rac niSnavs, rom obieqti arasdros ar 

SeiZleba iyos Tavisi Tavis nawili.  

agregaciis ufro mkacri formaa – kompozicia. mas aqvs msgavsi semantika. 

kompozicia. ubralo agregireba es konceptualuri mimarTebaa, romliTac 

SesaZlebloba gveZleva ganvasxvavoT “mTeli” misi “nawilisagan”, magram ar cvlis 

asociaciis navigaciis arss mTel da mis nawilebs Soris, ar adebs araviTar 

SezRudvebs mTelis da nawilis Sesabamisobaze mTel sicocxlis droSi – ara aqvs 

adamiani kompania 

muSaki 

                       jeradoba 

 
1..*                 * 

samuSaos 
damkveTi 

nawili agregireba mTeli 

ganyofileba kompania 
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damoukidebeli sicocxle mTelis gareSe. kompoziturs uwodeben  agregirebis 

formas flobis mkveTrad gamoxatuli mimarTebiT, amasTan sicocxlis dro 

mTelisa da nawilis erTmaneTs emTxveva. es niSnavs, rom kompozituri 

agregirebisas obieqti drois nebismier momentSi SesaZlebelia ekuTvnodes 

mxolod erT kompozits. magaliTad, klasi CarCo ekuTvnis mxolod erT klass 

fanjara, maSin rodesac ubralo agregirebis dros “nawili” SesaZlebelia 

ekuTvnodes erTdroulad ramodenime ”mTels”. dauSvaT obieqti kedeli 

SesaZlebelia ekuTvnodes ramodenime obieqts oTaxi.  

amas garda, kompozituri agregirebisas mTeli pasuxs agebs mis nawilebze, 

marTavs ra maT Seqmnasa da mospobas. iqmneba ra klasi CarCo is unda daukavSiroT 

mis momcav fanjaras. rodesac obieqti fanjara ispoba, man Tavis mxriv unda 

mospos misi kuTvnili obieqtebi fanjara. 

rogorc naCvenebia nax.2-ze kompozicia aris asociaciis kerZo SemTxveva da 

aRiniSneba Seferadebuli rombiT mis boloze mTelis mxridan. 

struqturuli mimarTebebis modelireba warmoebs Semdegnairad: 

 GgansazRvreT asociacia klasebis yoveli wyvilisaTvis. Ees iqneba 

Sexeduleba asociaciaze monacemebis TvalsazrisiT. 

                                                  
                       *          1 

 

 

 

 Tu erTi klasis obieqtebi unda urTierTqmedebdnen sxva klasis 

obieqtebTan gansxvavebulad, vidre es operaciis parametrebiT aris 

gansazRvruli, mizanSewonilia ganisazRvros am klasebs Soris 

asociacia. Ees aris Sexeduleba asociaciaze qcevis TvalsazrisiT. 

 Yyoveli gansazRvruli asociaciisaTvis miuTiTeT jeradoba da 

rolebis dasaxeleba. 

 Tu asociaciis erTerTi klasi struqturulad an organizaciulad 

warmoadgens mTels asociaciis meore boloSi myofi klasis mimarT, 

moniSneT aseTi asociacia rogorc agregireba. 

Mmoyvanili msjelobis vizualirebisaTvisQ qvemoT moyvanilia magaliTi.   

nawili kompozicia 
mTeli 

CarCo fanjara 
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klasebs studenti da kursi arsebobs asociacia, romelic gviCvenebs, rom 

studenti eswreba kursebs. yovel students SeuZlia daeswros kursebis nebismier 

raodenobas, da yovel kursze SesaZlebelia modiodes studentebis nebismieri 

raodenoba. 

                                                       

 

 

 

 

 

 

 

 

anlogiurad klasebs kursi da leqtori gansazRvrulia asociacia, romelic 

gviCvenebs, rom leqtori kiTxulobs kurss. yoveli kursisavis unda arsebobdes 

erTi leqtori mainc, da yovel leqtors SeuZlia warmarTos kursebis nebismieri 

raodenoba (maT Soris arc erTi). 

mimarTeba klasebs umaRlesi saswavlebeli da klasebs studenti da 

fakulteti mcired gansxvavdebian erTmaneTisagan, Tumca orive warmoadgens 

agregirebis mimarTebas. umaRles saswavlebelSi SesaZlebelia iyos studentebis 

nebismieri raodenoba (nolis CaTvliT), da yoveli studenti SesaZlebelia 

swavlobdes erT an ramodenime umaRles saswavlebelSi; umaRles saswavlebeli 

SesaZlebelia Sedgebodes erTi an ramodenime fakultetisagan, magram yoveli 

fakulteti ekuTvnis mxolod erT umaRles saswavlebels. mimarTebas klasebs 

Soris umaRlesi saswavlebeli  da fakulteti uwodeben kompoziciur agregirebas. 

naxazidan aseve Cans, rom klasebs fakulteti da leqtori dgindeba ori 

asociacia. erTi maTgani gviCvenebs, rom yovli leqtori muSaobs erT an 

ramodenime fakultetze, da yovel fakultetze unda iyos sul mcire erTi 

leqtori. meore asociacia gviCvenebs, rom yovel fakultets marTavs mxolod 

erTi leqtori – dekani. am modelis Tanaxmad, leqtori SesaZlebelia iyos 

mxolod erTi fakultetis dekani, amasTan zogierTi leqtori ar aris dekani. 

asociacia -klasebi. asociacia klasebi – es asociaciaa da amave dros 

warmoadgens klass. klasi asociacia niSnavs, rom drois nebismier momentSi 

nebismier or obieqts Soris SesaZlebelia arsebobdes mxolod erTi kavSiri. 

0..1 
UumaRlesi 

saswavlebeli fakulteti 

studenti kursi leqtori 

Sedgeba 

1 1..* 

swavlobs 
           *          

1..* 

0..1 
dekani 

1..* 

    
MmuSaobs 
       1..* 

kiTxulobs 

*        *             

* 

1..* 

eswreba 
                     

1..* 1..* 

1..* 



67 

 

ganvixiloT magaliTi, romelic moyvanilia nax.3.-ze. moyvanili modelidan Cans, 

rom: 

 yovel adamians SeuZlia imuSaos ramodenime kompaniaSi; 

 yovel kompanias SeuZlia daiqiravos ramodenime adamiani. 

 

 

magram, Tu gvinda davamatoT biznes-wesi – adamiani Rebulobs xelfass yovel 

kompaniaSi, romelmac igi daiqirava. dgeba problema – sad unda Caiweros es 

xelfasi. 

SeuZlebelia xelfasi gavxadoT klasi adamianis atributaT, radgan yoveli 

adamiani SesaZlebelia muSaobdes mraval kompaniaSi da yovel maTganSi 

Rebulobdes sxvadasxva xelfass. analogiurad SeuZlebelia xelfasi gavxadoT 

klasi kompaniis atributaT, radgan kompaniis yovel egzempliars SeuZlia 

daiqiravos ramodenime adamiani da yoveli maTgani Rebulobdes sxvadasxva 

xelfass. 

aseTi situaciis modelirebisaTvis UML –Si gamoiyeneba asociacia-klasi. igi 

ara marto aerTebs or klass, rogorc Cveulebrivi asociacia. igi amave dros 

gansazRvravs maxasiaTebelTa nakrebs, romelic ekuTvnis TviT asociacias. yovel 

asociacia-klass SesaZlebelia qondes atributebi, operaciebi da sxva 

asociaciebi.  

 

 

 

 

 

 

 

klasi-asociaciis egzempliarebi – es Cveulebriv kavSirebia, romlebsac aqvT 

atributebi da operaciebi. klasi-asociaciis gamoyeneba mocemul SemTxvevaSi 

niSnavs, rom mocemuli obieqtisaTvis adamiani da kompania SesaZlebelia 

arsebobdes erTi obieqti Job(Tanamdeboba), anu yovel adamians SeuZlia daikavos 

mxolod erTi Job(Tanamdeboba) mocemul kompaniaSi.  magram Cven kvlav gvWirdeba 

SevinaxoT xelfasi yoveli jgufisaTvis kompania/Tanamdeboba/adamiani. amitom 

axdenen mimarTebis materializebas(akeTeben realurs), warmoadgenen mas 

adamiani kompania * * 

adamiani kompania * * 

Job 

 

salary:double 
klasi-
asociacia 

asociacia-klasi Sedgeba 
klasisgan, asociaciisa da 
wyvetili xazisagan 
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Cveulebrivi klasis saxiT. nax.4.-ze Job(Tanamdeboba) warmoadgens Cveulebriv klass 

da yovel adamians SesaZlebelia qondes ramodenime Job(Tanamdeboba), yoveli 

Job(Tanamdeboba) yovel konkretul kompaniaSi.  

 

 

 

 

 

maSasadame, materializebuli mimarTeba saSualebas iZleva drois yovel 

konkretul momentSi nebismier or obieqts Soris arsebobdes erTze meti kavSiri. 

klasi-asociaciebi SesaZlebelia gamoyenebul iqnas mxolod im SemTxvevaSi, 

rodesac yovel kavSirs aqvs unikaluri individualuroba. kavSiris 

individualuroba ki ganisazRvreba mis boloebze arsebuli obieqtebis 

individualurobiT. 

 

3.5. klasebis da obieqtebis diagrama 

 

klasebis diagrama obieqt - orientirebuli sistemebis modelirebisas 

gvxvdeba yvelaze xSirad. aseT diagramebze uCveneben klasebs, interfeisebs da 

mimarTebebs maT Soris. 

klasebis diagrama gamoiyeneba sistemis statikuri saxiT modelirebisaTvis 

proeqtirebis TvalsazrisiT. klasebis diagrama warmoadgens safuZvels ori 

Semdegi saxis diagramisaTvis – komponentebis da ganlagebis. 

Pprogramuli uzrunvelyofis Sesaqmnelad miuxedavad programebis azrobrivi 

bunebisa UML saSualebas gvaZlevs SevqmnaT saWiro samSeneblo blokebi. 

Kklasebis diagrama gamoiyeneba swored am samSeneblo blokebis da maT Soris 

mimarTebebis statikuri aspeqtebis vizualirebisaTvis. 

Kklasebis diagrama ZiriTadaT gamoiyeneba Semdegi miznebisaTvis: 

 sistemis leqsikonis modelirebisaTvis. igi gulisxmobs imas, Tu romeli 

abstraqcia warmoadgens sistemis nawils da romeli ara. Kklasebis 

diagramiT Cven SegviZlia ganvsazRvroT es abstraqciebi da maTi 

movaleobebi. 

Job 

 

salary:double 

adamiani kompania 1 * * 1 
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 Uubralo kooperaciebis modelirebisaTvis. Kkooperacia es klasebis, 

interfeisebis da sxva elementebis erTobliobaa, romlebic muSaoben 

erToblivad garkveuli kooperaciuli qcevis uzrunvelsayofad, ufro 

mniSvnelovanis vidre maTi elementebis jami. Mmag. Gganawilebul sistemebSi 

tranzaqciebis semantikis modelirebisas, ver gavigebT mimdinare procesebs, 

mxolod erTi klasiT, radgan Sesabamisi semantika uzrunvelyofili xdeba 

erToblivad momuSave klasebiT. modelirebis es saSuleba ganxiluli iqneba 

kooperaciebis daxasiaTebisas. 

 MmonacemTa bazis logikuri sqemis modelirebisaTvis. Llogikuri sqema 

SeiZleba warmovadginoT rogorc monacemTa bazis konceptualuri proeqtis 

naxazi. 

samodelo sistemebis didi nawili Seicaven mdgrad obieqtebs, ese igi 

iseTebs, romlebic SesaZlebelia SevinaxoT monacemTa bazaSi da Semdeg 

saWiroebisamebr gamoviZaxoT. amisaTvis yvelaze xSirad iyeneben relaciur, 

obieqt- orientirebul an hibridul obieqt-relaciur monacemTa bazebs. monacemTa 

bazebis logikuri proeqtirebisaTvis xSirad iyeneben diagramebs “arseba-kavSiri” 

(E-R diagramebi). magram Tu klasikur E-R diagramebze ZiriTadi yuradReba 

gamaxvilebulia mxolod monacemebze, klasebis digramiT SesaZlebelia qcevis 

modelirebac. 

Llogikuri sqemis modelireba warmoebs Semdegnairad: 

 MmovaxdinoT modelSi Semavali klasebis identificireba, romelTa 

mdgomareobac unda Senaxul iqnas. 

 SevqmnaT klasebis digrama da davaxasiaToT isini rogorc mdgradi, 

standartuli moniSnuli mniSvnelobiT persistent (mdgradi). 

 GgavxsnaT klasebis struqturuli Taviseburebani. Ees niSnavs, rom 

detalurad unda miuTiToT atributebi da gansakuTrebuli yuradReba 

mivaqcioT asociacias da maT jeradobas. 

 MmovZebnoT tipiuri struqturuli saxeebi, romlebic arTuleben fizikur 

monacemTa bazis proeqtirebas, mag. cikluri asociaciebi, asociacia erTi 

erTze da n-aruli asociaciebi. saWiroebis SemTxvevaSi SevqmnaT Sualeduri 

abstraqciebi logikuri sqemis gamartivebisaTvis. 

 ganvixiloT am klasebis qcevebi, gavxsnaT operaciebi, romlebic 

mniSvnelovania monacemebTan mimarTvisaTvis da maTi mTlianobis dasacavad. 
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 EecadeT gamoiyenoT instrumentaluri saSualebebi, romlebic saSualebas 

mogvcemen gardavqmnaT logikuri proeqti fizikurSi. 

naxazze qveviT moyvanilia klasebis erToblioba aRebuli umaRlesi 

saswavleblis sainformacio sistemidan. es naxazi faqtiurad warmoadgens manamde 

moyvanili klasebis diagramis gafarToebas da Seicavs sakmao raodenobis 

detalebs fizikuri monacemTa bazis konstruirebisaTvis. 

yvela klasi diagramaze moniSnulia rogorc mdgradi (persistent), ese igi maTi 

egzempliarebi unda iyvnen monacemTa bazaSi. moyvanilia agreTve klasis 

atributebi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ori klasi (umaRlesi saswavlebeli da fakulteti) Seicaven ramodenime 

operacias, romlebic uzrunvelyofen maTze manipulirebas. es operaciebi CarTuli 

iqna maTi mniSvnelobis gamo monacemTa mTlianobis dacvis TvalsazrisiT. cxadia, 

arseboben sxva operaciebic, romlebic sasurveli iyo gangvexila msgavsi klasebis 

modelirebisas, magaliTad dakveTa studentis kursze CaricxvisaTvis saWiro 

winaswari codnis Sesaxeb. magram es, ufro biznes-wesebia, vidre operaciebi 

0..1 

UumaRlesi 
saswavlebeli 

 
name: Name 

address: String 

phone: number 

 

addStudent() 

removeStudent() 

getStudent() 

getAllStudent() 

addDepartment() 

removeDepartment() 

getDepartment() 

getAllDepartments() 

…. 

fakulteti 
 
name: Name 

 

addInstructor() 

removeInstructor() 

getInstructor() 

getAllInstructor() 
 

studenti 
 
name: Name 

studentID: number 

Sedgeba 

1 1..* 

swavlobs 
           *          

1..* 

0..1 

dekani 

1..* 

    

MmuSaobs 
       1..* 

kiTxulobs 

1..* 
*        *             

* 

eswreba 
                     

1..* 1..* 

1..* 

kursi 
 

name: Name 

studentID: number 

  leqtori 
 
name: Name 

* 
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monacemTa mTlianobis dasacavad, amitom ukeTesi iqneba isini abstraqciis ufro 

maRal doneze movaTavsoT.   

obieqtebis diagrama. UML-Si arsebobs fundamentaluri gansxvaveba arsis 

egzempliarsa da abstraqcias Soris. pirveli – es mxolod abstraqciaa, romelic 

aRwers arsis garkveul tips sxvadasxva TvisebebiT, maSin rodesac meore 

warmoadgens konkretul egzempliars am abstraqciis, romelic arsebobs realur 

samyaroSi da mis yovel Tvisebas aqvs realuri mniSvneloba. 

abstraqcia aRwers sagnis idealur arss, egzempliari – mis konkretul 

materializacias. erT abstraqcias SeiZleba gaaCndes ramodenime egzempliari. 

mocemuli egzempliarisaTvis yovelTvis arsebobs abstraqcia, romelic 

gansazRvravs saerTo maxasiaTeblebs yvela msgavsi egzempliarebisaTvis. 

egzempliars (Instance) uwodeben abstraqciis konkretul materializacias, 

romlis mimarT SeiZleba gamoyenebul iqnas operaciebi da romelsac SeuZlia 

Seinaxos maTi Sedegebi. cnebebi “egzempliari” da “obieqti” praqtikulad 

sinonimebia. egzempliars gamoxataven xasgasmuli saxeliT. 

Cveulebriv obieqts uwodeben klasis konkretul materializacias. obieqtebi 

– es klasebis egzempliarebia. obieqti ara marto ikavebs adgils realur 

samyaroSi, maTze SesaZlebelia aseve manipulireba. operaciebi, romlebic 

sruldeba obieqtebze, gamocxaddeba mis abstraqciaSi. es miuTiTebs imaze, rom 

yoveli obieqti xasiaTdeba mdgomareobiT. 

obieqtis mdgomareobas uwodeben misi yvela Tvisebebis erTobliobas da maT 

mimdinare mniSvnelobebs. TvisebaTa ricxvSi Sedis obieqtTa atributebi. 

maSasadame, obieqtis mdgomareoba dinamiuria da misi vizualizaciisas faqtiurad 

aRiwereba misi mdgomareoba drois mocemul momentSi da sivrcis mocemul 

wertilSi. vasrulebT ra obieqtze operacias, faqtiurad vcvliT mis 

mdgomareobas. magram, aqve unda aRiniSnos, rom obieqtis gamokiTxvisas 

mdgomareoba ar icvleba. obieqtis mdgomareobaTa Secvla SeiZleba gamovsaxoT 

urTierTqmedebis diagramaze, davxazavT ra mas ramodenimejer an SesaZlebelia 

gamoviyenoT mocemuli procesis aRwerisaTvis avtomati.  

 

 

 

 

 

s: uwyisi 
 
nomeri: 23 
specialoba: ims 
kursi: 111 
disciplinis dasaxeleba:obieqt-
orientirebuli analizi 
pedagogi:---------- 
 

egzempliari atributebis 
miTiTebuli mniSvnelobebiT 
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obieqtebis diagrama saSualebas iZleva movaxdinoT im arsebis egzempliarTa 

modelireba, romlebic arseboben klasebis diagramaze. obieqtebis diagramaze 

naCvenebia obieqtebis simravle da maT Soris mimarTebebi drois romeliRac 

momentSi, rogorc es naCvenebia nax.3.3.-ze. 

obieqtebis diagrama gamoiyeneba sistemis statikuri saxiT modelirebisaTvis 

proeqtirebisa da procesebis TvalTaxedviT. obieqtebis diagramiT axdenen 

obieqtebis struqturis modelirebas. 

obieqtTa struqturis modelireba gulisxmobs sistemis obieqtTa “suraTis” 

miRebas drois mocemul momentSi. obieqtebis diagrama warmoadgens dinamiuri 

scenaris statikur safuZvels, romelic aRiwereba urTierTqmedebis diagramiT. 

obieqturi struqturebis modelireba xorcieldeba Semdegnairad: 

1.  moaxdineT im meqanizmis identificireba, romlis modelirebasac apirebT. 

meqanizmi warmoadgens garkveul funqcias an samodelo sistemis qcevis 

nawils, romelSic monawileobs klasebi, interfeisebi da sxva arsebi. 

 

                                                                        

 

 

 

 

 

 

 

 

 

 

 

nax.3.3. 

2. yoveli meqanizmisaTvis movaxdinoT klasebis, interfeisebis da 

kooperaciaSi monawile sxva elementebis da maT Soris mimarTebebis 

identificireba. 

s: umaRlesi saswavlebeli 
 
 dasaxeleba: teqnikuri universiteti 

s1: fakulteti 
 
dasaxeleba: informatika da 
marTvis sistemebi  

s2: fakulteti 
 
dasaxeleba: energetika  

s3: departamenti 
 
dasaxeleba: marTvis 
avtomatizebuli sistemebi  

s4: departamenti 
 
dasaxeleba: ekonomikuri 
informatika  
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3. ganvixiloT meqanizmis muSaobis erT erTi scenari. davafiqsiroT es 

scenari drois garkveuli momentisaTvis da gamosaxeT yvela obieqtebi, 

romlebic monawileoben meqanizmSi. 

4. miuTiTeT yoveli obieqtis mdgomareoba da atributebis mniSvnelobebi, Tu 

es saWiroa scenaris gagebisaTvis. 

5. miuTiTeT agreTve kavSirebi am obieqtebs Soris, romlebic warmoadgenen 

arsebuli asociaciebis egzempliarebs. 

magaliTisaTvis nax.3.4.-ze moyvanilia obieqtebis erToblioba, aRebuli 

umaRles saswavlebelSi sesiis Catarebis sistemidan.  

rogorc naxazidan Cans, erTi obieqti Seesabameba uwyiss (s, klasi uwyisis 

egzempliari), romlis mdgomareoba akmayofilebs Catarebuli sagamocdo sesiis 

Sedegebs. es obieqti dakavSirebulia egzempliarTan s1 klasisa individualuri 

datvirTvis uwyisi. Tavis mxriv obieqti s1 dakavSirebulia obieqtTan r 

departamentis datvirTva. Tavis mxriv obieqti r dakavSirebulia obieqtTan r1 

departamentis jgufuri gegma da egzempliarTan r2 klasisa fakultetis saswavlo 

gegma, romelTa safuZvelze dgeba s: uwyisis monacemebi. aRniSnuli monacemebi 

SesaZlebelia miuTiTod urTierTqmedebis diagramaze (ix. Tavi 3). 

                                                                                        

 

 

 

 

 

 

 

 

 

 

 

 

 

Nnax. 3.4. 

 

 

s: uwyisi 
sagnis dasaxeleba: obieqt-orientirebuli analizi 
wamyvani profesori: suxiaSvili 
kursi: 3 
jgufi: 108450 

departamentis jgufuri gegma 
S1: departamenti - marTvis avtomatizebuli 
sistemebis  
 

s1: individualuri datvirTvis 
uwyisi 

s1; profesori: suxiaSvili 

fakultetis saswavlo gegma 
b: fakulteti: informatikisa da marTvis 
sistemebis  

 
 

r: departamentis datvirTvis uwyisi 
r; departamenti: marTvis avtomatizebuli sistemebi 
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3.6. paketebi 

 

Ddidi sistemebis proeqtireba gansazRvravs potencialurad didi 

raodenobis klasebs, interfeisebs, kvanZebs, komponentebs, diagramebs da sxva 

elementebs. maTi gagebis gamartivebisaTvis unda movaxdinoT am arsebis 

organizeba ufro did blokebSi, romelsac UML-Si uwodeben paketebs(Packages). 

Ppaketi – es modelis elementebis organizebis saSualebaa ufro did 

blokSi, romelTa manipulireba SemdgomSi SesaZlebelia rogorc erTiani 

mTlianis. SesaZlebloba gveZleva vmarTod paketSi Semavali arsebis xedva, ise, 

rom zogierTi iqneba garedan xedvadi, xolo sxvebi – ara. amis, garda paketebis 

saSualebiT SesaZlebelia warmovadginoT sistemis arqiteqturis sxvadasxva saxe. 

kargaT daproeqtebuli paketi ajgufebs semantikurad axlos myof elementebs, 

romlebsac aqvT tendencia icvlebodnen erTad. grafikulad paketi warmoidgineba 

Semdegi saxiT 

 

 

 

Yyovel pakets unda gaaCndes dasaxeleba, romelic ganasxvavebs mas sxva 

paketebisagan. paketis dasaxeleba – teqsturi striqonia. 

paketis Semadgeneli elementebi. paketi rogorc avRniSneT SesaZlebelia 

Seicavdes sxva elementebs. es niSnavs, rom isini gamocxadebuli unda iqnen 

paketis SigniT. Tu paketi ixureba, ispoba masze mikuTvnili elementebi. amasTan 

elementi SesaZlebelia ekuTvnodes mxolod erT pakets da unda qondes Tavisi 

unikaluri saxeli. dauSvebelia erTi da igive elementebis arseboba erTnairi 

dasaxelebiT, magram daSvebulia sxvadasxva elementis arseboba erTi dasaxelebiT. 

paketebs, SesaZlebelia ekuTvnodes sxva paketebi, rac saSualebas iZleva 

SevqmnaT modelis ierarqiuli dekompozicia. magaliTad, SesaZlebelia gvqondes 

klasi Camera, romelic ekuTvnis pakets Vision, romelic Tavis mxriv aris paketis 

Sensors Semadgeneli. Sedgenili dasaxeleba am klasis iqneba Sensors::Vision::Camera. 

magram unda moveridoT paketebis Zalian Rrma Semcvelobas – ori-sami done 

warmoadgens zRvars. 

paketis Semcveloba SesaZlebelia warmovadginoT grafikulad an teqsturi saxiT: 

 

Sensor fusion 
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xedva. paketis elementebis xedvis kontroli SesaZlebelia iseve, rogorc klasis 

operaciebisa da atributebis xedva. dumiliT aseTi elementebi gaxsnilia, anu 

xedvadia yvela elementebisaTvis nebismier paketSi, romelic axdens mis 

importirebas. daculi elementebi xedvadia mxolod SvilobilebisaTvis, xolo 

daxuruli Tavisi paketis gareT saerTod araxedvadia. 

paketis Semadgeneli elementebis xedva aRiniSneba xedvis simboloTi am 

elementis dasaxelebis win. gaxsnili elementebisaTvis gamoiyeneba simbolo 

+(pliusi). paketis yvela gaxsnili nawilebi Seadgenen mis interfeiss. iseve 

rogorc klasebisaTvis daculi elementebisaTvis gamoiyeneba simbolo #(diezi), 

xolo daxurulisaTvis umateben simbolos –(minusi). bolos, daculi elementebi 

xedvadi iqneba mxolod paketebisaTvis, romlebic memkvidreobiT aris 

mocemulisaTvis, xolo daxuruli saerTod araxedvadia paketis gareT, romelSic 

igi gamocxadebulia.  

importi da eqsporti. dauSvaT Cven gvaqvs klasi A erT paketSi, xoloklasi B 

meoreSi da orive paketi Tanabaria. amasTan, A-c da B-c gamocxadebulia RiaT 

TavianT paketebSi. Tavisufali mimarTva erTerTis meoresTan ar aris 

SesaZlebeli, radgan paketis sazRvrebi gaumWirvalea. magram, Tu erTi paketi, 

romelic Seicavs pakets A, axdens B klasis Semcveli paketis importirebas, maSin 

A SeZlebs “Sexedos”  B-s. magram B ki mainc ver “Sexedavs” A-s. importi saSualebas 

aZlevs erTi paketis elementebs moaxdinon erTmxvrivi mimarTva meores 

elementebTan. UML-Si importis mimarTeba modelirdeba rogorc damokidebuleba 

stereotipiT Import. semantikurad mofiqrebul blokebSi abstraqciebis dajgufebiT 

da importis meSveobiT maTTan mimarTvis kontroliT, Cven saSualeba gveZleva 

vmarTod rTuli sistema, romelic iTvlis ramodenime aTeul abstraqcias. 

paketis Ria elementebs uwodeben eqsportirebulebs. ase magaliTad, nax.2.6.1. 

–ze paketi GUI eqsportirebas uwevs or klass – Windows da Form.  

+OrderForm 

+TrackingForm 

-Order 

klienti 

 

klienti 

+OrderFor

m 

+TrackingFor
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+Order 



76 

 

 

 

 

 

 

 

 

 

 

 

 

Nnax.3.5. importi da eqsporti 

klasi EventHandler paketis daculi nawilia. eqsportirebuli elementebi 

iqnebian xedvadi mxolod im paketebisaTvis, romlebic axdenen mocemulis 

importirebas. rogorc naxazidan Cans Policies axdens GUI-s importirebas. maSasadame 

GUI::Window da GUI::Form iqnebian misgan xedvadi. magram klasi GUI::EventHandler ar 

iqneba xedvadi, radgan aris daculi.Mmeores mxriv, paketi Server ar axdens GUI-s 

importirebas, amitom ara aqvT ufleba GUI elementebTan mimarTvisa. Aimave 

mizeziT GUI-s ar aqvs ufleba Server paketis SemcvelobasTan 

mimarTvisa.Ddamokidebuleba importi ar aris tranzitiuli.Mmocemul magaliTSi 

paketi Client axdens Policies importirebas, xolo Policies – GUI-s, magram es ar niSnavs, 

rom Clienti axdens GUI-s importirebas. maSasadame paketidan Client paketi Policies 

eqsportirebul nawilebTan mimarTva daSvebulia, xolo GUI-s eqsportirebul 

nawilebTan ara. 

Gganzogadeba. paketebs Soris gansazRvrulia ori tipis mimarTeba: importze 

damokidebulebis, romelic gamoiyeneba paketSi elementebis importisaTvis, 

romlebic eqsportirebulebi arian sxva paketebiT da ganzogadebis, romelic 

gamoiyeneba klasTa ojaxis specificirebisaTvis. 

magaliTad, rogorc Cans nax. 3.6.-dan GUI eqsportirebas uwevs or klass – Windows 

da Form. klasi EventHandler paketis daculi nawilia. Arsebobs paket GUI ori 

specializacia WindowsGUI da MacGUI. isini memkvidreobiT iReben Tavisi mSoblis 

Ria da dacul elementebs. rogorc klasebis SemTxvevaSi, paketebs SesaZlebloba 

+ Database 

+ LoggingServce 

Server 

+ OrderForm 

+ TrackingForm 

-  Order 

klienti 

+ OrderRules 

-  GUI::Windows 

Policies 

+ Windows 

+ Form 

# EventHander 

GUI 

“import” 

importi 

“import” 

eqsportireba 
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aqvT Caanacvlon mSoblis elementebi an daamaton axali. magaliTad, paketi  

WindowsGUI Seicavs klasebs GUI::Window da GUI::EventHandler. Garda amisa, masSi 

gadawerilia klasi Form da damatebulia axali klasi VBForm. 

 

 

 

 

 

 

 

 

Nnax.3.6. paketebs Soris ganzogadeba 

ganzogadebaSi monawile paketebi miyvebian CarTvis imave princips, rasac 

klasebi. specializirebuli paketebi (rogoric aris WindowsGUI) SesaZlebelia 

gamoyenebul iqnan yvelgan, sadac dasaSvebia maTi mSoblebis gamoyeneba (GUI-s 

msgavsad).  

gamoyenebis tipiuri xerxebi. Yvelaze xSirad paketebs iyeneben modelirebis 

elementebis organizebisaTvis jgufebSi, romelTanac Semdeg SesaZlebelia 

muSaoba rogorc erTiani mTelis. martivi sistemis Seqmnisas, SesaZlebelia 

paketebi saerTod ar dagvWirdes, radga yvela Cveni abstraqciebi SesaZlebelia 

moTavsdes erT paketSi. Magram ufro rTuli sistemebis damuSavebisas aRmovaCenT, 

rom bevri klasebi, komponentebi, kvaZebi, interfeisebi da diagramebic 

kibunebrivad iyofian jgufebaT. Swored am jgufeba vamodelirebT jgufebSi. 

Yyvelaze xSirad paketebis meSveobiT erTi tipis elementebs aerTianeben 

jgufebSi. magaliTad, klasebi da maTi mimarTebebi sistemis warmodgenidan 

daproeqtebis TvalTaxedviT SesaZlebelia gavaerTianod SesaZlebelia davyoT 

ramodenime paketad da vakontroloT masTan mimarTva importze damokidebulebiT. 

Ppaketebi SesaZlebelia gamoyenebul iqnan agreTve sxvadasxva tipis 

elementebis organizebisaTvis. es gansakuTrebiT exeba iseT SemTxevas, rodesac 

sistema muSavdeba ramodenime koleqtivis mier, romlebic ganlagebulni arian 

sxvadasxva adgilze. am SemTxvevaSi paketebi gamoiyenebian konfiguraciis 

marTvisaTvis. ganvalagebT ra maTSi yvela klasebs da diagramebs, sxvadasxva 

+ GUI::Windows 

+ Form 

# GUI::EventHandler 

+ VBForm 

klienti 

 

MacGUI 

 

+ Windows 

+ Form 

# EventHander 

GUI 

ganzogadeba 



78 

 

koleqtivis wevrebs damoukideblad SeeZlebaT amoiRon da moaTavsoT ukan 

sasurveli elementi. 

Ppaketebis gamoyeneba monaTesave elementebis dajgufebisaTvis sakmaod 

mniSvnelovania – mis gareSe rTuli sistemebis damuSaveba SeuZlebelia. magram 

programuli sistemebis arqiteqturuli saxeebis ganxilvisas iqmneba moTxovna 

ufro rTuli blokebis Seqmnisa. kerZoT, arqiteqturuli saxeebic SesaZlebelia 

paketebis meSveobiT davamodeliroT. amisaTvis pirvel rigSi unda dadgindes Tu 

romeli saxeebia Cveni sistemisaTvis mniSvnelovani. Cveulebriv es saxeebia 

precedentebis, daproeqtebis, procesebis realizaciisa da ganlagebis 

TvalTaxedva. aseTi dajgufebisaTvis, Sesabamis paketebSi movaTavsebT elementebs 

da diagramebs, romlebic aucilebelia yoveli calkeuli saxeobis vizualirebisa 

da specificirebisaTvis.  

 

 

 

 

 

 

 

nax.3.7. arqiteqturuli saxeobebis modelireba 

aucileblobis SemTxvevaSi yoveli saxeobis elementebi davajgufoT ufro mcire 

paketebaT. elementebs Soris sxvadasxva saxeobidan, cxadia iarsebebs 

damokidebulebis mimarTeba, amitom zogadaT unda gavxsnaT yvela saxeobebi 

sistemis zeda doneze yvela danarCeni saxeobebisaTvis imave doneze. 

magaliTisaTvis, nax.2.6.3-ze moyvanilia zeda donis kanonikuri dekompozicia, 

romelic gamoiyeneba yvelaze rTuli sistemebisaTvisac. 

 

3.7. precendentebis realizeba 

 

rogorc aRniSnuli iyo obieqt-orientirebuli analizis TvalsazrisiT 

analizis samuSao nakadis mizania – analitikuri modelis Seqmna(ix.4.4.). klasebis 

analitikuri modeli – es sistemis statistikuri struqturaa, xolo 

Pprecedentebis 

TvalTaxedva 

daproeqtebis 
TvalTaxedva 

Prealizebis 
TvalTaxedva 

Pprocesebis 
TvalTaxedva 

Pganlagebis 
TvalTaxedva 
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precedentebis realizacia gviCvenebs, Tu rogor urTierTqmedeben analizis 

klasebi sistemis funqcianalobis ganxorcielebisaTvis. 

precedentebis realizebisas analizis fazaSi dammuSaveblis mizania:  

 gamovavlinoT, romeli analizis klasebis urTierTqmedeba uzrunvelyofs 

qcevas, gansazRvruls precedentiT; precedentebis realizebisas 

SesaZlebelia gamovlindes analizis axali klasebi. 

 gamovavlinoT, romeli SetyobinebebiT unda icvlebodnen am klasis 

egzempliarebi mocemuli qcevis realizebisaTvis. es saSualebas mogvcems 

gamovavlinoT: 

 operaciebi, analizis klasebisaTvis; 

 atributebi analizis klasebisaTvis; 

 mimarTebebi analizis klasebs Soris. 

 precedentebis, moTxovnebis da analizis klasebis modelebis koreqtireba, 

daumatoT maTSi informacia romelic miiReba precedentebis 

realizaciisas.  

yvela precedentebis realizeba ar aris saWiro. saWiroa amovirCioT da 

davamuSaoT mxolod yvelaze ZiriTadi. maTi realizacia unda gagrZeldes 

manamde, sanam dammuSavebeli ar igrZnobs rom flobs sakmaris informacias 

analizis klasebis erToblivad muSaobis gagebisaTvis. UP – iteraciuli 

procesia. amitom aucileblobis SemTxvevaSi precedentebis realizacia 

SesaZlebelia damuSavdees mogvianebiT. 

maSasadame, precedent, romelic warmoadgens funqcionaluri moTxovnebis 

aRweras, gardaiqmneba klasebis da urTierTqmedebis diagramebSi, xolo es ki 

sistemis maRaldoniani aRweraa. grafilulad mas gamosaxaven Semdegi saxiT 

 

 

 

 

 precedentis realizacia gviCvenebs, rogor urTierTqmedeben klasebi, 

imisaTvis, rom moaxdinos sistemis funqcionalobis realizeba. 

precedentebis realizebis sasicocxlod mniSvnelovani nawilia –klasebis 

diagrama. isini unda gvaZlevdnen warmodgenas sistemis Sesaxeb: Tu rogor unda 

iyvnen dakavSirebuli klasebi, imisaTvis, rom maT egzemoliarebs SeeZloT 

Place Order 
“use case realization” 

Place Order 

 

precedenti 
damokidebuleba 

precedentis 
realizacia 

“trace” 1 1 
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imoqmedon qcevis realizebisaTvis, romelic gansazRvrulia erT an ramodenime 

precedentSi. 

urTierTqmedebis diagramebi gviCveneben, Tu rogor urTierTqmedeben 

klasifikatorebis egzempliarebi sistemis qcevis realizebisaTvis.  

 

3.7.1. urTierTqmedeba 

 

urTierTqmedebas (Interaction) uwodeben qcevas, romelic gamoixateba mocemul 

konteqsSi mocemuli erTobliobis obieqtebs Soris Setyobinebebis gacvlaSi, ris 

Sedegadac miiRweva gansazRvruli mizani. urTierTqmedebas adgili aqvs 

yovelTvis, rodesac obieqtebi dakavSirebulni arian erTmaneTTan (es 

struqturuli kavSirebi gamoisaxebian obieqtebis diagramaze). U 

Setyobineba (Message) – obieqtebs Soris monacemTa gacvlis specifikaciaa, 

romlis drosac gadaicema garkveuli informacia imis gaTvaliswinebiT, rom 

pasuxad ganxorcieldeba garkveuli moqmedeba. yvelaze xSirad Setyobineba 

daiyvaneba operaciis gamoZaxebamde an signalis gagzavnamde, amave dros mas 

SeuZlia Seqmnas an mospos sxva obieqtebi.  

urTierTqmedebis saSualebiT axdenen marTvis nakadebis modelirebas 

operaciebis, klasebis, komponentebis, precendentebis an mTlianad sistemis 

SigniT. operaciis konteqsSi igi vlindeba operaciis parametrebis 

urTierTqmedebaSi mis mier realizebadi algoriTmis Sesrulebisas. klasebis 

konteqsSi urTierTqmedebiT SesaZlebelia klasis semantikis vizualireba, 

magaliTad uCvenoT, Tu rogor urTierTqmedeben klasis atributebi erTmaneTSi, 

sxva obieqtebTan da klasSi gansazRvrul operaciis parametrebTan. precedentebis 

konteqsSi urTierTqmedebiT aRiwereba scenari, romelic Tavis mxriv warmoadgens 

precedentis moqmedebis erT erT nakads.  

urTierTqmedeba saSualebas gvaZlevs movaxdinoT aseTi nakadebis analizi 

ori kriteriumiT: 

 yuradReba gavamaxviloT Setyobinebebis drois mixedviT mimdevrobaze; 

 yuradRebis aqcentireba xdeba urTierTdakavSirebuli obieqtebis 

struqturul mimarTebebze da Semdeg ganixileba Tu rogor gadascemen 

Setyobinebebs am struqturis konteqstSi. 

urTierTqmedebaSi  monawile obieqtebi SeiZleba iyvnen konkretuli arsebi an 

prototipebi. konkretuli arsebis saxiT obieqti warmoadgens raimes, realur 
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samyaroSi arsebuls. magaliTad, p, klasi adamianis egzempliari, SesaZlebelia 

aRniSnavdes konkretul adamians. piriqiT, prototipma p SesaZlebelia 

warmoadginos klasi adamianis nebismieri egzempliari.  

urTierTqmedebas adgili aqvs yovelTvis, rodesac obieqtebi dakavSirebulia 

erTmaneTTan. kavSiri (LINK) warmoadgens semantikur SeerTebas obieqtebs Soris. 

Tu obieqtebs Soris arsebobs kavSiri, maSin erT erTs SeuZlia gaugzavnos 

Setyobineba meores. xSirad sakmarisia miuTiTod, rom aseTi gza arsebobs. im 

SemTxvevaSi Tu Tqven gindaT misi ufro dawvrilebiTi specificireba, 

SesaZlebelia kavSiris Sevseba Semdegi standartuli stereotipebiT:M 

association – uCvenebs, rom Sesabamisi obieqti xilvadia asociaciisaTvis; 

self – Sesabamisi obieqti xilvadia, radgan warmoadgens dispeCers 

operaciisaTvis; 

global – Sesabamisi obieqti xilvadia, ramdenadac imyofeba moqmedebaTa momcav 

sferoSi; 

local - Q Sesabamisi obieqti xilvadia, ramdenadac imyofeba moqmedebaTa 

lokalur sferoSi; 

parameter - Sesabamisi obieqti xilvadia, ramdenadac warmoadgens parametrs. 

moqmedeba, romelic warmoadgens Setyobinebis miRebis Sedegs Sesrulebadi 

winadadebaa, romelic qmnis gamoTvliTi proceduris abstraqcias. moqmedebas 

SeuZlia migviyvanos mdgomareobis Secvlamde. 

UsaSualebas gvaZlevs movaxdinoT ramodenime saxis moqmedebis modelireba: 

call(gamoZaxeba) – iZaxebs operacias, romelic gamoiyeneba obieqtze. obieqts 

SeuZlia gaugzavnos Setyobineba TavisTavs, rac migviyvans operaciis lokalur 

gamoZaxebamde. 

return(davabrunoT) – abrunebs mniSvnelobas gamomZaxebel obieqtTan. 

send(gavgzavnoT) – agzavnis signals obieqtTan. 

create(Seiqmnas) – qmnis axal obieqts. 

destroy(ganadgurdes) – obieqts spobs. obieqts SeuZlia gaanadguros Tavisi 

Tavi. 

rodesac obieqti iZaxebs operacias an ugzavnis signals meore obieqts, 

SetyobinebasTan erTad SeiZleba gadavceT misi faqtiuri parametrebi. aseve, 

rodesac obieqti ubrunebs marTvas meore obieqts, SesaZlebelia miuTiToT 

dasabrunebeli mniSvneloba. 
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rodesac obieqti ugzavnis Setyobinebas meore obieqts, mimRebs SeuZlia Tavis 

mxriv gaugzavnos Setyobineba mesame obieqts, am ukanasknelma meoTxes da a.S. 

SetyobinebaTa aseTi nakadi gvaZlevs mimdevrobas(Sequence).  

UurTierTqmedebaSi monawile obieqtebi arseboben mTeli urTierTqmedebis 

manZilze. Mmagram zogjer obieqtebi saWiroa Seiqmnas (create) da ganadgurdnen 

(destroy). Ees exeba kavSirebsac: mimarTebebi obieqtebs Soris SeiZleba aRiZvras an 

gaqres. imisaTvis, rom avRniSnoT obieqtebis an kavSirebis urTierTqmedebis 

procesSi warmoSobisa da gaqrobis faqti, elements uerTeben erTerT Semdeg 

SezRudvas: 

 new(axali) – gviCvenebs, rom egzempliari an kavSiri warmoiqmneba momcavi 

urTierTqmedebis Sesrulebis dros; 

 destroyed(mospobili) – egzempliari an kavSiri ispobaE momcavi urTierTqmedebis 

Sesrulebis dasrulebamde; 

 transient(droebiTi) – egzempliari an kavSiri iqmneba momcavi urTierTqmedebis 

Sesrulebisas da ispoba mis damTavrebamde. 

UurTierTqmedebisas obieqtebis atributebis mniSvnelobebi, maTi mdgomareoba 

an roli, rogorc wesi icvleba. igi SeiZleba gamovxatoT obieqtis kopiis SeqmniT 

atributebis sxva mniSvnelobiT, mdgomareobiT da roliT. UurTierTqmedebis 

diagramaze maT akavSireben Setyobinebis stereotipiT become.  

yvelaze xSiraT urTierTqmedebas iyeneben marTvis nakadis modelirebisaTvis, 

romelic axasiaTebs sistemis qcevas mTlianobaSi precendentis, erTi klasis an 

calkeuli operaciis CaTvliT. amasTan klasebi, interfeisebi, komponentebi da maT 

Soris kavSirebi axdenen sistemis statikuri aspeqtebis modelirebas. 

 

U3.7.2. urTierTqmedebis diagrama 
 

 
UurTierTqmedebis diagrama gansazRvrulia obieqtebs Soris kavSirebis 

aRwerisaTvis da gamoiyeneba sistemis dinamikuri aspeqtebis modelirebisaTvis.  

   rogorc wesi, urTierTqmedebis diagramebi Seicaven: 

 obieqtebs;  

 kavSirebs; 

 Setyobinebebs.M 

UML2-Si arsebobs urTierTqmedebis diagramebis oTxi tipi: 
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 mimdevrobis diagramebi yuradRebis aqcentirebas axdenen Setyobinebebis drois 

mixedviT mowesrigebaze. am mizniT gamoiyeneben mimdevrobis diagramebs, 

romlebSic aqcentireba xdeba Setyobinebebis droSi gadacemaze, rac 

gansakuTrebiT sasargebloa precendendebis dinamiuri aspeqtebis 

modelirebisaTis. Uubralo iteraciebi da ganStoebebi mimdevrobis diagramebze 

gamoisaxeba ufro moxerxebulad, vidre kooperaciis diagramaze. 

 komunikaciis diagramebi gamoyofen obieqtebs Soris struqturul mimarTebebs 

da Zalian sasargebloa analizisas, gansakuTrebiT obieqtebis erToblivi 

muSaobis eskizis Seqmnisas. ZiriTadi yuradReba am dros eTmoba 

urTierTqmoqmed egzempliarebs Soris struqturul mimarTebas, romelTa 

gaswvrivac gadaicema Setyobinebebi. rTuli iteraciebi, ganStoebebi da marTvis 

paraleluri nakadebis vizualirebisaTvis kooperaciebi ufro moxerxebulia 

vidre mimdevroba. 

 urTierTqmedebis mimoxilvis diagramebi gviCveneben, Tu rTuli 

urTierTqmedebebi rogor realizdebian martivi urTierTqmedebebis gverdiT. es 

moRvaweobis diagramebis gansakuTrebuli SemTxvevaa, romelSic kvanZebi 

mimarTaven sxva urTierTqmedebebs. isini sasargebloa sistemis marTvis nakadis 

modelirebisaTvis. urTierTqmedebis mimoxilvis diagramebi ganxiluli iyo 15,12 

TavSi. 

 droiTi diagramebi yuradRebas amaxvileben urTierTqmedebis faqtiur droze. 

maTi ZiriTadi daniSnulebaa – droiTi danaxarjebis Sefaseba. droiTi 

diagramebi ganxiluli iyo 15,12 TavSi. 

mimdevrobis da kommunikaciis diagramebi warmoadgenen yvelaze mTavars 

precedentebis realizaciis TvalsazrisiT. 

mimdevrobis diagrama. Mmimdevrobis diagramis asagebaT saWiroa ganvalagoT 

obieqtebi, romlebic monawileoben urTierTqmedebaSi X RerZis zeda nawilis 

gaswvriv. Cveulebriv urTierTqmedebis iniciatori obieqti Tavsdeba marcxniv, 

xolo danarCenebi marjvniv (rac ufro Sors aris miT ufro damokidebuli 

obieqtia). Semdeg Y RerZis gaswvriv ganalageben Setyobinebebs, romlebsac 

obieqtebi agzavnian da Rebuloben. AamasTan rac ufro gviania miT ufro qveviT 

aris. Ggarda amisa diagramaze uCveneben obieqtis sicocxlis xazs. es aris 

vertikaluri wyvetili xazi, romelic asaxavs obieqtis arsebobas droSi. 

obieqtebis umravlesoba, romlebic warmodgenili arian urTierTqmedebis 

digramaze, arseboben maTi urTierTqmedebis ganmavlobaSi, amitom maT gamoxataven 
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diagramis zeda nawilSi, xolo misi sicocxlis cikli ixazeba zevidn qveviT. 

obieqtebi SeiZleba iqmnebodnen urTierTqmedebis periodSic. maTi sicocxlis 

cikli maSin iwyeba create Setyobinebis miRebiT. obieqtebi aseve SeiZleba daixuron 

(moispon) urTierTqmedebis procesSi, aseT SemTxvevaSi maTi sicocxlis cikli 

mTavrdeba destroy Setyobinebis miRebiT.  

aRniSnul diagramaze uCveneben agreTve marTvis fokuss. igi gamoisaxeba 

sworkuTxediT, romelic miuTiTebs drois intervals, romlis ganmavlobaSic 

obieqti asrulebs garkveul moqmedebas uSualod an damokidebuli proceduriT. 

sworkuTxedis zeda xazi gautoldeba drois RerZze moqmedebis dawyebas, xolo 

qveda - mis damTavrebas. 

   MSesaZlebelia marTvis fokusis CarTva, gamowveuli rekursiiT (sakuTar 

operaciasTan mimarTva) an ukugamoZaxebiT meore obieqtis mxridan. es SeiZleba 

vuCvenoT marTvis meore fokusis agebiT, odnav marcxniv Tavisi mSoblisagan 

(dasaSvebia CarTva nebismieri siRrmiT). Tu marTvis Ffokusis ganlageba saWiroa 

mieTiTos maqsimaluri sizustiT, SeiZleba sworkuTxedi daiStrixos, im drois 

Sesabamisad, romlis ganmavlobaSic meTodi namdvilad muSaobs da ar gadascems 

marTvas meore obieqts. 

Yyvela SemTxvevaSi Tavdapirvelad unda movaxdinoT mocemul precedentSi 

monawile obieqtebis identificireba, romlebic garkveul rols asruleben da 

davadginoT maTi sawyisi Tvisebebi, maT Soris atributebis mniSvneloba, 

mdgomareoba da roli. Aamis Semdeg saSualeba gveZleva movaxdinoT maT Soris 

kavSirebis identificireba. samoqalaqo samarTalwarmoebisas mniSvnelovania 

MmarTvis nakadebis rogorc drois mixedviT mowesrigeba, aseve MmarTvis nakadebis 

struqturuli organizacia. MmimdevrobiTobis yovel diagramaze SeiZleba mxolod 

erTi marTvis nakadis Cveneba, amitom, rogorc wesi, qmnian urTierTqmedebis 

ramdenime diagramas, romelTagan erTi iTvleba ZiriTadad, xolo danarCenebi 

aRweren alternatiul gzebs da gansakuTrebul pirobebs. MmimdevrobiTobis 

diagramebis aseTi erToblioba, SeiZleba gaerTiandes paketSi da mieTiTos 

TviTeuls Sesabamisi saxeli. 

2.3.1. naxazze moyvanilia mimdevrobis diagrama marTvis ZiriTadi nakadisaTvis 

– specialobis datvirTvis dadgena(ix. $ 2.1.2.). Cveulebriv scenaris 

inicializacias axdens klienti (Cven SemTxvevaSi departamentis xelmZRvaneli), 

romelic irCevs mTavari fanjridan axali dokumentis Seqmnis uflebas. 

diagramaze Cans sxvadasxva obieqtebis urTierTqmedeba am SemTxvevisaTvis. 



85 

 

TiToeuli obieqtis movaleoba miTiTebulia Sesabamisi stereotipiT. klientis 

arCevanis safuZvelze datvirTvis marTvis obieqti obieqtidan “saswavlo gegma” 

specialobisa da kursis mixedviT adgens sagnebs(kreditebis raodenoba 

gamoyofili - leqcia, praqtikuli, laboratoria, sakurso samuSaosaTvis), 

romlebic iswavleba da obieqtidan “jgufuri gegma” jgufebs, romlebic 

iricxebian mocemuli specialobis miTiTebul kursze (jgufis nomeri da jgufSi 

studentebis raodenoba). miRebuli monacemebis safuZvelze datvirTvis menejeri 

angariSobs mocemul disciplinaze gegmiT gaTvaliswinebul datvrTvas semestrSi 

TiToeuli jgufisaTvis da mis safuZvelze faqtiur datvirTvas. miRebuli 

monacemebi Seitaneba datvirTvis uwyisSi. datvirTvis uwyisi ajamebs mocemuli 

sagnis datvirTvas TiToeuli jgufis mixedviT da mTlianad yvela jgufebisaTvis. 

aRniSnul process datvirTvis menejeri imeorebs disciplinebis raodenobis(m-

jer), jgufebis raodenobis (n-jer) mixedviT. bolos iangariSeba jamebi calkeuli 

nominalebis  (leqcia, praqtikuli, laboratoria, sakurso samuSao, praqtika, 

magistratura, doqturantura, reitingi, mTliani jami) mixedviT. gamoTvlis 

damTavrebis Sesaxeb Setyobinebis miRebis safuZvelze momxmarebeli qmnis obieqti 

“datvirTvis uwyisis” axal egzempliars, romelic Seinaxeba da survilis 

SemTxvevaSi ibeWdeba rogorc mocemul SemTxvevaSi.  

marTvis nakadebis drois mixedviT mowesrigeba xdeba Semdegnairad:                      

1. DdavadginoT urTierTqmedebis konteqsi, es iqneba sistema, qvesistema, operacia 

an precendentis erT erTi scenari. 

2. GgansazRvreT urTierTmoqmedi obieqtebi da ganalageT marcxnidan marjvniv, ise 

rom SedarebiT mniSvnelovani obieqtebi ganlagdnen ufro marjvniv. 

3. GgansazRvreT yoveli obieqtisaTvis sicocxlis xazi. ufro xSirad obieqtebi 

arseboben mTeli urTierTmoqmedebis ganmavl;obaSi. xolo im obieqtebisaTvis, 

romlebic urTierTmoqmedis procesSi ispobian, sicocxlis xazze naTlad 

uCveneT dabadebisa da sikvdilis wertilebi Sesabamisi stereotipiT. 

4. dawyebuli Setyobinebidan, romelic urTierTmoqmedebis iniciirebas axdens, 

ganalageT yvela Semdegi Setyobinebebi zevidan qveviT obieqtebis sasicocxlo 

xazebs Soris, uCveneT yoveli Setyobinebis Tviseba mag. misi parametrebi. 

5. Tu saWiroa Setyobinebebis CarTva an gamoTvlis zusti intervalis miTiTeba, 

SeavseT obieqtebis sicocxlis cikli marTvis fokusiT. 

6. Tu saWiroa droiTi an sivrcobrivi SezRudvebis specificireba SeavseT 

Setyobineba droiTi aRniSvnebiT da daukavSireT Sesabamisi SezRudvebi. 
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7. MmarTvis nakadebis ufro formaluri aRwerisaTvis daukavSireT yovel 

Setyobinebas wina da Semdgomi pirobebi. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

nax.3.8. 

mimdevrobis yovel diagramaze SeiZleba mxolod erTi marTvis nakadis 

Cveneba, amitom rogorc wesi qmnian urTierTqmedebis ramodenime diagramas, 

romelTagan erTi iTvleba ZiriTadaT, xolo danarCenebi aRweren alternatiul 

departamentis 
ufrosi 

 

“control” 
datvirTvis 
menejeri 

“boundary” 
fanjara 

“entity” 
jgufuri 

gegma 
 

“entity” 
saswavlo 

gegma 

specialoba, 
kursi 

Caiweros uwyisSi        

datvirTva saganSi  

airCia datvirTvis 
angariSi 
 

(j=1-n)         jgufebi(n) 

(i=1-m) sagnebi(m) 

return 

return 

beWdva 

Setyobineba sagnebis damTavrebis Sesaxeb 

datvirTvis 
uwyisi 

jamuri mniSvnelobis dadgena i-uri sagnisaTvis 

*  

Setyobineba gamoTvlis damTavrebis Sesaxeb 

Setyobineba jamuri mniSvnelobis dadgena yvela sagnisaTvis 

gamoTvla  

Setyobineba beWdvis Sesaxeb 

vizualireba 

airCia dabeWdva 
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gzebs da gamoricxul pirobebs. Mmimdevrobis diagramebis aseTi erTobliba, 

SeiZleba gavaerTianoT paketSi, mivceT ra TviTeuls Sesabamisi saxeli. 

kombinirebuli fragmentebi da operatorebi. mimdevrobis diagramebi SesaZlebelia 

daiyos ubnebad, romlebsac uwodeben kombinirebul fragmentebs. yovel 

kombinirebul fragments aqvs erTi operatori, erTi da ramodenime operandebi da 

arcerTi an ramodenime damcavi pirobebi. operatori gansazRvravs, Tu rogor 

sruldebian misi operandebi.  

 

 

 

 

 
 
 
 
 
 
 
 

nax.3.9. 
 

damcavi pirobebi gansazRvraven, Sesruldebian Tu ara es operandebi. damcavi 

piroba – es logikuri gamosaxulebaa da operandi sruldeba maSin da mxolod 

maSin, rodesac es gamosaxuleba WeSmaritia. erTi damcavi piroba SesaZlebelia 

gamoyenebul iqnas yvela operandebisaTvis an yovel operands SesaZlebelia 

gaaCndes sakuTari unikaluri damcavi piroba. 

qveviT moyvanilia operatorebi, romlebic yvelaze xSirad gamoiyenebian: 

 operatori opt gviCvenebs, rom misi erTaderTi operandi sruldeba, Tu 

damcavi piroba WeSmaritia. winaaRmdeg SemTxvevaSi Sesruleba grZeldeba 

kombinirebuli fragmentis Semdeg. igi eqvivalenturia programuli 

konstruqciis if (piroba1) then moqmedeba1 

 operatori alt saSualebas iZleva movaxdinoT arCevani ramodenime 

alternativisas. igi eqvivalenturia programuli konstruqciis  

if (piroba1) then operandi1  

else if (piroba2) then operandi2  

. . .  

 

} operandi 

 

} operandi 

a( ) 

:A :B :C 

kombinirebuli 
fragmenti 

b( ) 

c( ) 

operatori[damcavipiroba1] 

 [damcavipiroba2] 



88 

 

 else if (pirobaN) then operandi N 

else operandi M 

 operatori Loop saSualebas iZleva movaxdinoT iteraciis modelireba. igi 

moqmedebs Semdegi saxiT 

Loop min raodenobiT then 

while (piroba WeSmaritia) 

  Loop (max-min) raodenobiT 

aq unda aRiniSnos, rom Tu ar aris mocemuli max, min operatori Loop xdeba 

dausrulebeli cikli. Tu mocemulia mxolod min, niSnavs max=min. 

 operatori ref kombinirebuli fragmenti mimarTavs sxva urTierTqmedebas. 

 operatori critical operandi sruldeba avtomaturad uwyvetad. 

operatorebis sruli nakrebi moyvanilia [3}.  

urTierTqmedebis CarTva. Zalian xSirad Setyobinebebis erTi da igive 

Tanmimdevrobebi mravaljer gamoiyenebian sxvadasxva mimdevrobis diagramebSi. 

cxadia, rom aseT SemTxvevebSi ganmeorebis Tavidan asacileblad xelsayreli 

iqneba urTierTqmedebis CarTva. 

magaliTad, xSirad ama Tu im sistemiT sargebloba SesaZlebelia mxolod 

avtorizaciis gavlis Semdeg. sanam aqtiori Registrar (ix.nax.3.10.) SeZlebs imuSaos 

sistemasTan is masSi unda Sevides. amitom, es moTxovna realizdeba klasi 

SecurityManager(uSiSroebis menejeri)-is mier. exla Tu ganvixilavT precedents 

LogOnRegistrar(registratoris Sesvla sistemaSi) ix.nax.2.  sistemaSi Sesasvlelad igi 

moiTxovs, aqvs Tu ara gavlili avtorizacia(aris momxmareblis saxeli da paroli). 

 

 

 

 

 

 

 

 

 

nax.3.10. 

 

:Registrar 
 

:SecurityManager 

LogOn(userName, password) 
 

  aothenticate(userName, password) 
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Sesabamisad is CarTuli iqneba yvela precedentSi, romelSic Registrar jer unda 

Sevides sistemaSi. 

 

 

 

 

 

 

 

 

 

 

 

nax.3.11. 

ref operatoria, romliTac kombinirebuli fragmenti mimarTavs sxva urTierTqmedebas. 

urTierTqmedebebs SesaZlebelia gaaCndeT parametrebi. es saSualebas 

gvaZlevs miuTiTod urTierTqmedebas sxvadasxva mniSvnelobebi yoveli CarTvisas. 

Sesabamisad, parametrebi SesaZleblobas gvaZleven gamoviyenoT urTierTqmedebaSi 

konkretuli mniSvnelobebi. 

  komunikaciis diagrama. Kkoperaciis diagrama yuradRebas amaxvilebs 

urTierTqmedebaSi monawile obieqtebis organizaciaze. komunikaciis diagramis 

SeqmnisaTvis urTierTqmedebaSi monawile obieqtebi unda ganvalagoT grafis 

mwvervalebis saxiT. Semdeg kavSirebi, romlebic am obieqtebs akavSireben, 

gamoisaxebian am grafis wiboebis saxiT. KkavSirebs umateben Setyobinebebs, 

romlebsac obieqtebi Rebuloben an agzavnian. es saSualebas aZlevs momxmarebels 

miiRos naTeli warmodgena marTvis nakadze. 

  K komunikaciis diagramebs gaaCniaT ori Tviseba, romlebic ganasxvaveben maT 

mimdevrobis diagramebisagan: 

 Ppirveli - es aris gza. EerTi obieqtis meoresTan kavSiris aRwerisaTvis. Aam 

kavSiris Sualedur da bolo wertilebs SeiZleba daukavSiroT gzis 

stereotipi (mag. Local, romelic miuTiTebs, rom daniSnuli obieqti 

warmoadgens lokalurs Setyobinebis gamgzavnis mimarT).  

 Mmeore Tviseba – Setyobinebis rigiTi nomeria. drois Tanmimdevrobis 

aRniSvnisaTvis Setyobinebas SeiZleba daesvas nomeri, romelic TandaTan 

:Registrar 
 

:RegistrationManager 

setAddress( newAddress ) 
 

 

theStudent = findStudent(name) 
 

theStudent:Student :SecurityManager 

 

 

ref LogOnRegistrar 

 

urTierTqmedebis 
CarTva 
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unda matulobdes yoveli axali SetyobinebisaTvis. CarTuli Setyobinebis 

AaRniSvnisaTvis gamoiyeneba aTobiTi notaciebi 1.1., 1.2. da a.S. 

marTvis nakadebis struqturuli organizaciis modelireba Sedgeba Semdegi 

bijebisagan: 

1. DdavadginoT urTierTqmedebis konteqsi, es iqneba sistema, qvesistema, operacia 

an precendentis erT erTi scenari. 

2. GgansazRvreT urTierTqmedebis scena, davadgenT ra romeli obieqtebi 

monawileoben masSi. GganalageT isini kooperaciis diagramaze grafis 

mwvervalebad, ise rom mniSvnelovani obieqtebi aRmoCndnen diagramis centrSi, 

xolo maTi mezoblebi napirze. 

3. GgansazRvreT TiToeuli am obieqtis sawyisi Tvisebebi. Tu atributis 

mniSvneloba, obieqtebis roli da mdgomareoba urTierTqmedebisas icvleba, 

diagramaze moaTavseT dublikatebi axali mniSvnelobebiT da daakavSireT isini 

Setyobinebis stereotipiT become da copy, Sesabamisi rigiTi nomrebis darTviT. 

4. Ddetalurad avRweroT kavSirebi obieqtebs Soris, romelTa gaswvrivac 

gadaicema Setyobinebebi. AamisaTvis: 

 Tavidan miuTiTeT kavSiri asociacia. isini yvelaze mniSvnelovania, ramdenadac 

warmoadgenen struqturul SeerTebebs. 

 Aamis Semdeg miuTiTeT danarCeni kavSirebi, daamatebT ra mas gzis Sesabamis 

stereotipebs( rogoric aris global an local). 

5. Ddawyebuli urTierTqmedebis iniciirebis Setyobinebidan, daukavSireT yvela 

danarCen kvanZebs Setyobinebebi, moniSneT rigiTi nomrebi. 

6. Tu saWiroa droiTi an sivrciTi SezRudvebis specificireba daumateT 

SetyobinebebsEdroiTi niSnebi da daukavSireT saWiro SezRudvebi. 

Tu saWiroaMmarTvis nakadebis ufro formaluri aRwera daukavSireT yovel 

Setyobinebas wina da Semdgomi pirobebi. M 

iseve rogorc mimdevrobis  diagramaze, aqac erTi kooperaciis diagramiT 

SeiZleba mxolod erTi marTvis nakadis Cveneba, amitom rogorc wesi qmnian 

urTierTqmedebis ramodenime diagramas, romelTagan erTi iTvleba ZiriTadaT, 

xolo danarCenebi aRweren alternatiul da gansakuTrebul  pirobebs. 

Mkooperaciis diagramebis aseTi erTobliba, SeiZleba gavaerTianoT paketSi, 

mivceT ra TviTeuls Sesabamisi saxeli. 
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nax. 3.12. 

 magaliTisaTvis nax.3.12.–ze moyvanilia komunikaciis diagrama, romelic 

aRwers marTvis nakads, dakavSirebuls axali studentis registraciasTan. 

diagramaze warmodgenilia xuTi obieqti: registratori, studenti, ori obieqti 

kursi da reqtorati (umaRlesi saswavlebeli). moqmedeba iwyeba imiT, rom 

registratura qmnis obieqts studenti da amatebs mas umaRles saswavlebels( 

Setyobineba damateba studenti), xolo Semdeg aZlevs mas miTiTebas 

daregistrirdes. amis Semdeg obieqti studenti ugzavnis Setyobinebas TavisTavs 

miRebis cxrili, miRebuli aqvs ra Tavidan kursi, romelzec mas surs Cawera. 

Semdeg obieqti studenti amatebs TavisTavs kursis yovel obieqts. bolos isev 

aris naCvenebi obieqti studenti atribut daregistrirebis ganaxlebuli 

mniSvnelobiT.                                                                                      

 

3.8. moRvaweobis-aqtiurobis diagrama 

 

moRvaweobis diagramebs xSirad uwodeben “obieqt-orientirebul bloq-sqemebs”. 

isini saSualebas gvaZleven movaxdinoT procesis modelireba rogorc 

r:registratori : reqtorati 

s: studenti 
 
registracia=False 

s: studenti 
 
registracia=true 

C1:kursi C2:kursi 

(asociacia) (asociacia) 

2:damateba-studenti 

3.1.miRebis cxrili 1.”Seqmna” 

3.daregistrireba 

3.2.damateba(s) 
3.3.damateba(s) 

{TviT} 

“Local” 

3.4: “become” 
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moRvaweobis, romelic Sedgeba waxnagebiT dakavSirebuli kvanZebis 

erTobliobisagan. 

UML1-Si moRvaweobis diagramebi faqtiurad warmoadgendnen mdgomareobis 

diagramebis gansakuTrebul SemTxvevas, sadac yovel mdgomareobas qonda Semavali 

moqmedeba, romelic gansazRvravda garkveul process an funqcias, romlebsac 

adgili aqvT mdgomareobaSi Sesvlisas. UML2-Si moRvaweobis diagramebs aqvT 

sruliad axali semantika, romelic bazirdeba petris qselebis teqnologiaze. am 

teqnologiis gamoyenebas aqvs ori upiratesoba: 

1. petris qselebis formalizmi uzrunvelyofs met moqnilobas sxvadasxva tipis 

nakadebis modelirebisas. 

2. UML-Si amJamad aris mkafio gamijvna moRvaweobis da mdgomareobis diagramebs 

Soris. 

moRvaweoba SesaZlebelia daumatoT modelis nebismier elements misi qcevis 

modelirebisaTvis. moRvaweobas Cveulebriv umateben: 

 precedentebs; 

 klasebs; 

 interfeisebs; 

 komponentebs;; 

 kooperaciebs; 

 operaciebs. 

moRvaweobis diagramebi asee SesaZlebelia gamoyenebul iqnan biznes-procesebisa 

da samuSao procesebis modelirebisaTvis. agreTve, mas iyeneben UP-s samuSao 

nakadebSi. kerZoT: 

 analizis procesSi: 

 precedentis nakadis grafikuli modelirebisaTvis; 

 precedentebs Soris nakadis modelirebisaTvis. am dros gamoiyeneba 

moRvaweobis diagramis gansakuTrebuli forma – urTierTqmedebis 

mimoxilvis diagrama. 

 daproeqtebisas: 

 operaciis detalebis modelirebisaTvis; 

 algoriTmis detalebis modelirebisaTvis. 

 saqmiani aqtiurobis modelirebisas: 

 biznes-procesebis modelirebisaTvis. 
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Cveulebriv SemkveTebi ufro advilad gebuloben moRvaweobis diagramebs, 

ramdenadac maTi umravlesoba ase Tu ise warmodgena aqvT bloq-sqemebze. 

moRvaweobebi. moRvaweobebi es kvanZebis sistemaa, dakavSirebulni waxnagebiT. 

arsebobs kvanZebis sami kategoria: 

1. moqmedebis kvanZebi - Sedgenilia elementaruli gamoTvlebisagan, romlis 

Semdgomi dekompozicia SeuZlebelia. es niSnavs, rom maT SigniT SeiZleba 

xdebodes sxvadasxva movlenebi, magram moqmedebis mdgomareobaSi 

Sesrulebadi samuSao ar SeiZleba Sewyvetil iqnas. Cveulebriv daSvebulia, 

rom erTi moqmedebis mdgomareobis  xangrZlivoba ikavebs Zalian mcire 

dros. moqmedeba SeiZleba mdgomareobdes sxva operaciis gamoZaxebaSi, raime 

signalis gagzavnaSi, obieqtis SeqmnaSi an mospobaSi an ubralo 

gamosaxulebis gamoTvlaSi. 

2. marTvis kvanZebi – marTavs moRvaweobis nakads. SeiZleba moRvaweobis 

mdgomareobebis Semdgomi dekompozicia, amis Sedegad Sesrulebadi 

moRvaweoba SeiZleba warmovadginoT sxva moRvaweobiT. moRvaweobis 

mdgomareoba ar aris elementaruli, anu SeiZleba Sewyvetil iqnan. amasTan 

igulisxmeba, rom maTi damTavrebisaTvis saWiroa sakmao dro. 

3. obieqturi kvanZebi M- warmoadgenen obieqtebs, romlebic gamoiyenebian 

moRvaweobisas.  

ganvixiloT magaliTi. nax.1.-ze naCvenebia moRvaweobis martivi diagrama 

biznes-procesisa gavgzavnoT werili. rogorc Cans, moRvaweobebs aqvT winapiroba 

da Sedegi, iseve rogoc precedentebs. winapiroba – es pirobebia, romlebic 

WeSmariti unda iyvnen, imisaTvis, rom moRvaweoba daiwyos (mocemuli 

magaliTisaTvis winapirobaa – vipovoT werilis Tema), xolo Sedegi – es pirobaa, 

romlebic WeSmariti xdebian moRvaweobis damTavrebisas(mocemuli magaliTisaTvis 

Sedegia – werili gagzavnilia misamarTiT). moqmedebebs moRvaweobis SigniT 

SeiZleba qondeT sakuTari lokaluri winapirobebi da Sedegebi. 

moRvaweoba Cveulebriv iwyeba marTvis erTi kvanZidan, sawyisidan. is 

aRniSnavs Sesrulebis dawyebas moRvaweobis gamoZaxebisas, erTi an ramodenime 

dasrulebis kvanZebi gviCveneben moRvaweobis dasrulebis adgils. 
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nax.3.13. 

Cveulebriv moRvaweobis diagramebs iyeneben precedentis modelirebisaTvis 

moqmedebaTa Tanmimdevrobis saxiT. nax.2.-ze naCvenebia moRvaweobis diagrama 

precedentisaTvis brunvis gadaxaxadi, romlis  winapirobaa -  gadaxdis periodi, 

Sedegi - sammarTvelo Rebulobs Sesabamis Tanxas. 

 

 

 

 

 

 

 

 

 

 

nax.3.14. 

rogorc Cans, moRvaweobis diagrama  - es precedentis ufro kompaqturi da 

grafikuli formaa. TiToeuli am moqmedebidan SesaZlebelia warmodgenili iqnas 

calke moRvaweobis diagramiT. 

moRvaweobis semantika. UML2-Si moRvaweobis diagramebi dafuZnebulia petris 

qselebis teqnologiaze. qcevis modelireba aq xdeba markerebis “TamaSis” 

saSualebiT. es TamaSi aRwers markerebis nakads, romlebic moZraoben kvanZebisa 

brunvis gadasaxadis gamoTvla  

eleqtronuli gadasaxadis gagzavna 

davweroT werili 

davamisamarTod werili 

gavgzavnoT werili 

dawyebis kvanZi 

moqmedebis 
kvanZi 

waxnagi 

marTvis nakadi 

dasrulebis 
kvanZi 

misamarTi cnobilia 

werili gagzavnilia 
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da waxnagebis qselSi gansazRvruli wesiT. markerebi moRvaweobis diagramaze 

SeiZleba warmoadgendnen: 

 marTvis nakads; 

 obieqts; 

 garkveul monacemebs.  

sistemis mdgomareoba drois nebismier momentSi ganisazRvreba misi markerebis 

ganlagebiT. 

markerebi gadaadgildebian waxnagebis gaswvriv sawyisi kvanZidan miznobriv 

kvanZamde. markerebis gadaadgileba xdeba yvela aucilebeli pirobis 

Sesrulebisas. pirobebi icvleba kvanZis tipis Sesabamisad. moyvanili 

magaliTisaTvis(ix.nax1) am pirobebs warmoadgenen: 

 sawyisi kvanZis Sedegi; 

 waxnagis dacvis pirobebi; 

 miznobrivi kvanZis winapiroba. 

pirobebi arsebobs ara marto moqmedebis kvanZebisaTvis, aramed marTvisa da 

obieqturi kvanZebisaTvis. marTvis kvanZebs aqvT gansakuTrebuli semantika, 

romelic marTavs Tu rogor gadaecema markerebi Semavali waxnagebidan 

gamosasvlelebs. magaliTad, sawyisi kvanZi iwyebs moRvaweobas, dasrulebis kvanZi 

asrulebs moRvaweobas, gaerTianebis kvanZi SeTavazebs markers mis erTaderT 

gamosasvlel waxnagze mxolod im SemTxvevaSi, Tu markerebi Semovidnen mis yvela 

Semaval waxnagze. obieqturi kvanZebi warmoadgenen kvanZebs, romlebic arseboben 

sistemaSi. 

ganvixiloT markerebis “TamaSi” moRvaweobisaTvis, romelic moyvanilia 

nax.3.13-ze. moRvaweobis Sesrulebis dawyebisas dawyebis kvanZSi iwyeba marTvis 

markerebis moqmedeba.arc dawyebis kvanZze, arc mis gamosasvlel waxnagze, arc 

miznobriv kvanZze ar aris dadebuli arc erTi piroba, amitom marker avtomaturad 

gadis gamosasvleli waxnagiT miznobriv kvanZTan davweroT werili. es axdens 

moqmedebis iniciirebas, romelic ganisazRvreba moqmedebis kvanZiT davweroT 

werili. moqmedebis davweroT werili damTavrebisas marTvis markerebis nakadi 

gadadis moqmedebis kvanZSi davamisamarTod werili mxolod maSin, rodesac 

kmayofildeba misi winapiroba misamarTi cnobilia. Sedegis werili damisamarTda 

Sesrulebis Semdeg marTva gadadis davamisamarTod werilidan gavgzavnoT werili. 

bolos, ramdenadac pirobebi, romlebic daabrkoleben nakadis gamosvlas 
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gavgzavnoT werili ar aris, marTvis nakadi Sedis dasrulebis mdgomareobaSi da 

moRvaweoba mTavrdeba. 

Tumca moRvaweobis semantika UML2-Si aRiwereba markerebis “TamaSiT”, isini aseTi 

saxiT ar realizdebian. moRvaweoba – es mxolod aRweraa, romlisTvisac 

SesaZlebelia uamravi realizacia. 

moRvaweobis ganyofilebebi. moRvaweobis diagramebi wakiTxvis gamartivebis mizniT 

SesaZlebelia daiyos ganyofilebebaT vertikaluri an horizontaluri xazebiT. 

moRvaweobis yoveli ganyofileba – es moqmedebebis urTierTdakavSirebuli 

moqmedebebis erTobaa CarTvis ramodenime doniT. moRvaweobis ganyofilebebs kidev 

uwodeben bilikebs. moRvaweobis ganyofilebebis semantikas gansazRvravs modelis 

dammuSavebeli. mas Cveulebriv iyeneben precedentebis warmosadgenad. 

ganyofilebebis simravles unda gaaCndes erTi ganzomileba, romliTac aRiwereba 

misi semantika. am ganzomilebis CarCoSi ganyofilebebi SesaZlebelia iyos 

ierarqiulad CarTuli. magaliTad nax.3.-ze naCvenebia moRvaweoba, romelsac aqvs 

ierarqiulad CarTuli moRvaweobis ganyofilebebis simravle.  

adgilmdebareoba – es ganzomilebaa da am ganzomilebis CarCoSi arsebobs 

ganyofilebebis ierarqia. 

xSirad aucilebelia uCvenoT moRvaweobis diagramaze qceva, romelic imyofeba 

sistemis moqmedebis sferos gareT, magaliTad, sistemis urTierTqmedeba 

romeliRac gare sistemasTan. amisaTvis moRvaweobis diagramis Sesabamisi 

ganyofilebis dasaxelebis Tavze mieTiTeba stereotipi “external”. gare ganyofileba 

ar warmoadgens sistemis nawils, amitom igi ar SeiZleba Sediodes modelis 

ganyofilebis romelime ierarqiaSi. 
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adgilmdebareoba 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

moqmedebis kvanZebi. moqmedebis kvanZebi sruldebian im SemTxvevaSi Tu: 

 markerebi erTdroulad Sedian yvela Semaval waxnagebze: 

 Semavali markerebi akmayofileben moqmedebis kvanZebis yvela lokalur 

winapirobebs. 

moqmedebis kvanZebi anxorcieleben logikuri da operacias maT Semaval 

markerebze – kvanZi ar aris mzad SesrulebisaTvis manmade, sanam markerebi ar 

iqnebian yvela Semaval waxnagebze. moqmedebis kvanZis Sesrulebis dasrulebisas 

mowmdeba lokaluri Sedegi. Tu is kmayofildeba, kvanZi erTdroulad sTavazobs 

markerebs yvela mis gamomaval waxnagebze. 

moqmedebis detalebi fiqsirdeba moqmedebis kvanZis aRweraSi. magram 

proeqtirebis etapze igi gardaiqmneba struqturirebul teqstSi, fsevdokodSi an 

realur kodSi. 

moqmedebis kvanZis oTxi tipi arsebobs, isini moyvanilia cxr.1. 

 

ciurixi  londoni 

marketingi dagegmva damuSaveba 

   

kursis ekonomikuri 
dasbuTebis Catareba 

kursis gayidva 

Senobis daqiraveba 

moviwvioT 
maswavleblebi 

davgegmoT kursi 

davamuSaoT kursi 
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moqmedebis gamoZaxebis kvanZs SeuZlia moaxdinos moRvaweobis, qcevis an 

operaciis iniciireba. 

moqmedebis kvanZi, romelic Rebulobs droiT movlenas, raegirebs masze. 

magaliTad, nax.3.-ze naCvenebia moqmedebis kvanZi, romelic RebulobsdroiT 

movlenas, Semavali waxnagis gareSe. es kvanZi gaxdeba aqtiuri da moaxdens 

droiTi movlenis generirebas moRvaweobis mflobelis gaSvebis Semdeg, rodesac 

misi droiTi gamosaxuleba gaxdeba WeSmariti. moyvanil magaliTSi droiTi 

movlena generirdeba yoveli safinanso wlis wlis bolos da axdens moRvaweobis 

gaugzavnoT sagadasaxado deklaraciaEkompanias. 

 

 

 

nax.3.15. 

 

sintaqsisi dasaxeleba semantika 

 Mmoqmedebis 
gamoZaxebis 

kvanZi 

axdens moRvaweobis, qcevis an operaciis 

iniciirebas 

 signalis 
gazavna 

moqmedeba signalis gagzavna – agzavnis 
signals asinqronulad(gamgzavni ar 
elodeba signalis mimRebis 
dadasturebas). 
signalis SeqmnisaTvis SesaZlebelia 
Rebulobdes Semaval parametrebs. 

 Mmoqmedebis 
kvanZi, 

romelic 
Rebulobs 
signals 

Rebulobs movlenas – elodeba movlenas, 
dadgenili obieqti-mflobelisagan da 
gamoscems movlenas gamosasvlelze. 
aqtivirdeba markeris miRebisas Semaval 
waxnagze. 
Tu Semavali waxnagi ar aris, gaiSveba 
misi Semcveli moRvaweobis gaSvebisas da 
yovelTvis aris aqtivirebuli. 

 Mmoqmedebis 
kvanZi, 

romelic 
Rebulobs 
droiT 

movlenas 

Rebulobs droiT movlenas – pasuxobs 
garkveul droiT mniSvnelobaze. 
axdens droiTi movlenis generirebas  
Tavisi droiTi gamosaxulebis 
Sesabamisad.   

gaugzavnoT sagadasaxado deklaracia kompanias 

dadga safinanso wlis 
dasasruli 
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magram magaliTSi nax.4. moqmedeba, romelic Rebulobs droiT movlenas, aqvs 

Semavali waxnagi da xdeba aqtiuri mxolod am waxnagze markeris miRebis Semdeg. 

igi SesaZlebelia daukavSiroT liftis marTvissistemis fragmens. pirveli 

moqmedeba aRebs liftis karebs da xsnis moqmedebas, romelic Rebulobs droiT 

movlenas. es moqmedeba icdis 10 wams da Semdeg gadascems markers moqmedebas 

daixuros karebi. 

 

 

 

nax.3.16. 

Sesabamisad, droiTi movlena SesaZlebelia migviTiTebdes: 

 garkveul movlenaze; 

 drois konkretul momentze; 

 droiT intervalze. 

marTvis kvanZebi. marTvis kvanZebi akontroleben moRvaweobis marTvis nakads. 

cxrilSi 4. moyvanilia marTvis yvela kvanZebi. 

cxr.4. 

sintaqsisi dasaxeleba semantika 

 dawyebis 
kvanZi 

miuTiTebs, Tu sad iwyeba nakadi 
moRvaweobis gamoZaxebisas 

 moRvaweobis 
dasrulebis 
kvanZi 

amTavrebs moRvaweobas 

 nakadis 
dasrulebis 
kvanZi 

amTavrebs moRvaweobis garkveul nakads – 
sxva nakadebis gauTvaliswineblad  

 gadawyvetis 
kvanZi 

gamomaval waxnagze gadis Nnakadi, romlis 
dacvis piroba sruldeba. 

 Serwymis 
kvanZi 

aerTianebs Semaval markerebs erTaderT 
gamomaval waxnagze. 

 ganStoebis 
kvanZi 

yofs nakads ramodenime paralelur 
nakadebaT 

 gaerTianebis 
kvanZi 

axdens ramodenime paraleluri nakadis 

sinqronizirebas 

nax.5.-ze moyvanilia martivi magaliTi, romelic warmogvidgens gadawyvetis da 

Serwymis kvanZebis gamoyenebas.  

davketoT karebi 

elodeba 10 wams 

gavaRoT karebi 
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nax.3,17. 

gadawyvetis kvanZisaTvis SesaZlebelia gamoyenebul iqnas stereotipi 

“decisionInput” (gadawyvetis Semavali monacemebi). magaliTad: 

 

 

 

 

 

 

 

 

 

 

nax.3.18. 

ganstoebis kvanZi yofs nakads ramodenime paralelur nakadaT, xolo 

gaertianebis kvanZi axdens sinqronizirebas da aerTianebs ramodenime Semaval 

nakads erTaderT gamomavalSi. magaliTad nax.6.-ze warmodgenilia produqciis 

warmoebis procesi, romelSic gamoiyeneba ganStoebisa da gaerTianebis kvanZebi. 

 

 

 

korespondenciis 
miReba 

Open mail Bin mail 

else es nagavia 

gadawyvetis 
kvanZi 

Serwymis 
kvanZi 

davadginoT angariSidan 
gadmosaricxi Tanxa 

movxsnaT 
Tanxa 

davaregistriroT 
gadaxdisuunaroba 

WeSmaritia 

gadawyvetis 
miRebis piroba 

mcdaria 

“decisionInput” 
balance>=amount 
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nax.3.19, 

obieqtebis kvanZebi – es specialuri kvanZebia, romlebic gviCveneben, rom 

konkretuli klasifikatorebis egzempliarebi misaRebia moRvaweobis mocemul 

wertilSi. isini aRiniSnebian klasifikatoris saxeliT da warmoadgenen mis 

egzempliarebs. obiqtebis nakadi warmoadgens obiqtebis moZraobas moRvaweobaSi. 

moRvaweobis aRwerisas saWiro xdeba aRvweroT moqmedebis Sewyvetis 

SesaZlebloba. moRvaweobis aseT nawilebSi xdeba Sesawyvet waxnagze markeris 

gadaadgilebis Sewyveta. isina gansakuTrebiT sasargebloa asinqronuli 

signalebisa da wyvetebis modelirebisaTvis. 

 garda amisa, Secdomebis aRmoCenisas unda arsebobdes meqanizmi, romelic 

moaxdens maTi - gamoricxvebis damuSavebas. Secdomis aRmoCenisas iqmneba 

gamoricxvis obieqti. marTvis nakadi gadadis gamoricxvebis dammuSavebelSi, 

romelic garkveuli saSualebebiT amuSavebs gamoricxvis obieqts. gamoricxvis 

dammuSavebelma SesaZlebelia Sewyvitos moRvaweoba an Seecados aRadginos 

normaluri mdgomareoba. nax.7.-ze moyvanilia martivi moRvaweoba SevideT 

sistemaSi, romelsac aqvs moqmedebis wyvetis adgili. igi aRniSnulia wyvetili 

sworkuTxediT da moicavs moqmedebebs miviRoT  UserName, miviRoT Password da 

gavauqmoT. Tu moqmedeba gavauqmoT Rebulobs movlenas Cancel im momentSi, 

rodesac marTva imyofeba am nawilSi, mas gamoyavs marker wyvetis waxnagze da 

davaproeqtoT axali 
produqti 

vipovoT produqtis 
gasaRebis bazari 

davamzadoT 
produqti 

ganStoeba 

gaerTianeba 
gavyidoT 
produqti 
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uecrad wyvets am nawils. yvela moqmedebebi  miviRoT  UserName, miviRoT Password 

da gavauqmoT – Sewydeba. 

   

 

 

 

 

 

 

 

 

 

 

nax.3.20. 

wyvetadi waxnagebi gamoisaxebian zigzagisebri isrebiT(ix.nax.3.20.). naxazze 

moqmedebebi  miviRoT  UserName da miviRoT Password moqmedebas movaxdinoT User-is 

Semowmeba dakavSirebulia kontaqtebiT. kontaqti – es obieqturi kvanZia, romelic 

warmoadgens erT Sesasvlels an gamosasvlels moqmedebidan. Cvens SemTxvevaSi 

UserName[dasaSvebi] da Password[dasaSvebi]. moRvaweoba movaxdinoT User-is Semowmeba 

gamoscems obieqts LogOnException (gamoricxva Sesvlisas)  momxmareblis Semowmebis 

mcdari Sedegisas. es obieqti miireba moqmedebiT davaregistriroT Secdoma, 

romelic wers informacias Secdomis Sesaxeb registraciis JurnalSi. imisaTvis, 

rom uCvenoT, rom gamosavali kontaqti warmoadgens garicxvis obieqts, mas 

mianiSneben mcire samkuTxediT. kvanZi davaregistriroT Secdoma gamodis 

gamoricxvis dammuSaveblis rolSi, romelic generirdeba moqmedebiT movaxdinoT 

User-is Semowmeba. 

gafarToebis kvanZebi. gafarToebis kvanZebi saSualebas gvaZleven uCvenoT 

obieqtTa koleqciis damuSaveba rogorc moRvaweobis diagramis nawili, romelsac 

uwodeben gafarToebis ubans(extension regon).  

gafarToebis kvanZi – es obieqturi kvanZia, romelic warmoadgens obieqtebis 

koleqcias, romlebic Sedian an gamodian gafarToebis ubnidan. nax.3.21-ze 

moyvanilia gafartoebis ubnis magaliTi. igi warmodgenilia punqtiri 

sworkuTxediT.   

 

 
gavauqmoT 

miviRoT 

Password 

Password[dasaSvebi] 

miviRoT  

UserName 

UserName[dasaSvebi] 

LogOnException 

davaregistriroT 
Secdoma 

movaxdinoT 
User-is 

Semowmeba 

daculi kvanZi 
gamoricxvebis 
dammuSavebeli 

gamoricxvis 
kontaqti 
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nax.3.21. 
 

gafarToebis kvanZebze daideba Semdegi SezRudvebi: 

 gamomavali koleqciis tipi unda Seesabamebodes Semavali koleqciis tips.. 

 Semavali da gamomavali koleqciebis tipebi unda iyvnen erTnairebi. 

yovel gafarToebis ubans  aqvs reJimi, romelic gansazRvravs Semavali 

koleqciebis damusavebis Tanmimdevrobas: 

1. iterative (iteraciuli) -  semavali koleqciis yoveli elementi muSavdeba 

mimdevrobiT; 

2. parallel (paraleluri) – Semavali koleqciis elementebi muSavdebian 

paralelurad; 

3. stream (nakaduri) -  Semavali kolleqcis elementebi muSavdebian kvanZSi 

Semosvlis mixedviT. 

gafarToebis ubani rebulobs obieqtebis nakrebs Student(moswavle). igi amuSavebs 

TiToeul obieqts rigis mixedviT (reJimi =  iterative) da gamoscems damuSsavebuli 

obieqtebis nakrebs Student.  

signlis gagzavna da movlenis miReba. signali warmoadgens obieqtebs Soris 

asinqronulad gadacemul informacias. signali modelirdeba rogoec klasi, 

moniSnuli stereotipiT “signal”. 

nax.3.22.-ze moyvanilia moRvaweoba SevamowmoT sakredito baraTi, romelic 

agzavnis movlenas  AuthorizationReguestEvents(avtorizaciis dakveTis movlena) da 

Rebulobs movlenas AuthorizationEvents (avtorizaciis movlena). orive es signali 

miekuTvneba tips SecurityEvent(uSiSroebis sistemis movlena).  

gafarToebis kvanZi 

Set of Student 
SevafasoT gamocdis Sedegebi 

SevafasoT moswavle 

Set of Student 
gafarToebis ubani 

reJimi Iterative 
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moRvaweoba  SevamowmoT sakredito baraTi iwyeba, maSin rodesac miiReba 

Semavali parametric CardDetails. Semdeg igi sTavazobs momxmarebels SeitanoT PIN-

kodi.  

moqmedeba AuthorizationReguestEvents iwyebs Sesrulebas, rogorc ki mis Semaval 

waxnagebze Semodian obieqtebi PIN da CardDetails(baraTis informacia). iyenebs ra am 

Semaval parametrebs, igi qmnis signals AuthorizationReguestEvents da agzavnis mas. 

signalebi igzavneba asinqronulad da marTvis nakadi dauyovnebliv gadadis 

movlenis miRebis moqmedebaze AuthorizationEvents. es moqmedeba elodeba signalis 

AuthorizationEvents miRebas. 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.3.22. 

 

miiRebs ra am signals, nakadi gadadis gadawyvetilebaTa miRebis kvanZSi Tu 

AuthorizationEvents. isAuthorized WeSmaritia, gamoiZaxeba moqmedeba avtorizebulia, 

winaaRmdeg SemTxvevaSi moqmedeba ar aris avtorizebuli. 

SevitanoT 
PPPIN 

avtorizebulia ar aris 
avtorizebuli 

 

Authorization 

Event 
 

Authorization 

ReguestEvent 

moqmedebis kvanZi, 
signalis gamgzavni 

[AuthorizationEvent.isAuthorized] 

 

[IAuthorizationEvent.isAuthorized] 

 

PIN 

CardDetails 

 

moqmedebis kvanZi, 
signalis mimRebi 
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urTierTqmedebis mimoxilvis diagrama. urTierTqmedebis mimoxilvis diagrama – 

moRvaweobis diagramis gansakuTrebuli formaa. igi gviCvenebs urTierTqmedebebs 

da urTierTqmedebis CarTvas. igi gamoiyeneba maRali donis marTvis nakadebis 

modelirebisaTvis urTierTqmedebebiT maT Soris. misi gamoyeneba gansakuTrebiT 

mniSvnelovania precedentebs Soris marTvis nakadis  aRwerisas.  

nax.3.23.-ze moyvanilia urTierTqmedebis mimoxilvis diagrama ManageCourses 

(kursebis organizeba), romelic gviCvenebs nakads dabaldonian urTierTqmedebebs 

Soris LogOn (SevideT), GetCourseOption (miviRoT kursebis variantebi), FindCourse 

(vipivoT kursi), Remove Course (movspoT kursi) da AddCourse (davamatoT kursi). 

yoveli am urTierTqmedebidan warmoadgens precedents. masasadame, 

urTierTqmedebis mimoxilvis diagrama afiqsirebs marTvis nakads precedentebs 

Soris. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.3.23. 

urTierTqmedebis mimoxilvis diagramis sintaqsisi analogiuria moRvaweobis 

diagramis sintaqsisis, imis gamoklebiT, rom aq gamoisaxeba CaSenebuli 

else 

urTierTqmedebis 
CarTva 

CaSenebuli 
urTierTqmedeba 

 

 

LogOn 

 

 

GetCourseOption 

 

 

RemoveCourse 

 

 

FindCourse 

 

[exit] 

[add] [find] 

[remove] 

:RegistrationManager 

uml:Course 

addCourse{“UML”) 

:Registrar 

sd AddCourse 
sd ref sd ref 

sd ref 

sd ref 

“create

” 
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urTierTqmedebebi da urTierTqmedebis CarTva, da ara moRvaweobebi da obieqturi 

kvanZebi. 

precedentebis realizebaSi urTierTqmedebebiT aRiwereba qceva, romelic 

gansazRvrulia precedentiT. Sesabamisad, amisa urTierTqmedebis mimoxilvis 

diagrama gamoiyeneba biznes-procesebis aRwerisaTvis, warmodgenilni 

precedentebis saxiT.   
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Tavi 4 
daproeqteba 

 
daproeqtebis samuSaoTa umravlesoba xorcieldeba dazustebis fazidan 

agebis fazaze gadasvlis zomis Sesabamisad. 

daproeqteba – modelirebis ZiriTadi moRvaweobaa dazustebis fazis bolo 

nawilisa da agebis fazis pirveli nawilisaTvis. rogorc nax.2.-dan Cans, pirveli 

iteraciis ZiriTadi yuradReba mimarTulia moTxovnebis gansazRvraze da 

analizze. analizis damTavrebis Sesabamisad modelirebis fokusi gadainacvlebs 

daproeqtebaze. analizi da daproeqteba mnisvnelovan wilad SesaZlebelia 

Catardes paraleluradac. magram, mniSvnelovania mkafiod ganvasxvavoT am ori 

samuSao nakadis artefaqtebi – analitikuri modeli da saproeqto modeli. 

UP-s rekomendaciiT ar unda gaiyos analitikosebisa da damproeqteblebis 

funqciebi. artefaqtebis damuSavebaze (rogoric aris precedenti) – moTxovnebidan 

analiziTa da daproeqtebiT realizaciamde – pasuxs unda agebdes erTi gundi. UP-

Si mTavaria “miznebi”, da ara “amocanebi”.  

analizis ZiriTadi mizania sistemis logikuri modelis ageba, romelsac unda 

warmoadgendes sistema momxmareblis moTxovnebis dakmayofilebis mizniT. 

daproeqtebis mizania – davadginoT sruli moculobiT, rogor iqneba 

realizebuli es funqcionaloba. am amocanis gadawyvetis erT erTi gzaa 

saproblemo sferosa da gadawyvetis sferos erTdrouli Seswavla. moTxovnebi 

dgindeba saproblemo sferodan, da analizi SesaZlebelia ganvixiloT rogorc 

gamokvleva sistemis damkveTebis TvalTaxedvidan. daproeqteba gulisxmobs 

teqnikuri gadawyvetebis gaerTianebas (klasebis biblioTekebi, obieqtebis Senaxvis 

meqanizmebi da a.S.) sistemis modelis Sesaqmnelad (saproeqto modeli), romelic 

SesaZlebelia realizebul iqnas sinamdvileSi. 

 

4.1. daproeqtebis samuSao nakadi 
 

daproeqtebisas miiReba strategiuli gadawyvetilebebi, rogor SevinaxoT da 

gadavanawiloT obieqtebi, romlis Sesabamisad iqmneba saproeqto modeli. 

nax. 4.1.-ze warmodgenilia saproeqto modelis metemodeli. saproeqto modeli 

Seicavs mTel rig saproeqto qvesistemebs (aq naCvenebia mxolod ori aseTi 

qvesistema). qvesistemebi – es komponentebia, romlebic SesaZlebelia Seicavdnen 

modelis sxvadasxva tipis elementebs. 
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nax.4.1. 

analizisas ZiriTadi interfeisebi SesaZlebelia dadgenili iqnas, miuxedavad 

amisa daproeqtebisas maT eTmoba ufro meti yuradReba. es aixsneba imiT, rom 

saproeqto qvesistemebis interfeisebi aerTianeben sistemas rogorc erT mTlians 

da maTi mniSvneloba arqiteqturis daproeqtebisas didia. amitom sakvanZo 

interfeisebis Zebnas da modelirebas eTmoba Zalian didi dro. naxazze qvesistema 

C1 esaWiroeba interfeisi, romelic warmoidgineba qvesistemiT C2. mocemuli da 

moTxovnili interfeisebi akavSireben qvesistemebs, rogorc  

saproeqto modeli SesaZlebelia ganxiluli iqnas rogorc analitikuri 

modelis dazusteba, masSi yvela artefaqtebi damuSavebulia ufro safuZvlianad 

da unda Seicavdnen realizaciis detalebs.FmagaliTad, analitikuri klasi 

SeiZleba iyos mxolod eskizi mcire atributebiT da mxolod ZiriTadi 

operaciebiT. magram saproeqto klasi unda iyos mTlianad zustad gansazRvruli 

– yvela operaciebi da atributebi (dasabrunebeli tipebisa da parametrebis 

cxriliebis CaTvliT) unda iyvnen srulad aRwerili. 

saproeqto modelebi iqmnebian: 

 saproeqto qvesistemebiT; 

 saproeqto klasebiT; 

 interfeisebiT; 

 precedentebis saproeqto – realizaciebiT; 

A 
saproeqto 
modeli 

 

 

 

 

“subsistem” 

C2 

“subsistem” 

C1 
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 ganTavsebis diagramiT.  

 

4.2. klasis daproeqteba 

 

saproeqto klasebi – es klasebia, romelTa aRwera imdenad srulia, rom 

isini SesaZlebelia realizebul iqnan. 

analizisas klasebis wyaros warmoadgens sagnobrivi sfero. rogorc vnaxeT, 

precedentebi, moTxovnaTa aRwera, terminologia da nebismieri informacia 

saqmesTan dakavsirebuli SesaZlebelia gamoyenebul iqnan rogorc wyaro analizis 

klasebisaTvis. 

saproeqto klasebs ki aqvT ori wyaro: 

 sagnobrivi sfero analizis klasebis dazustebis meSveobiT. es dazusteba 

moicavs realizaciis detalebis damatebas. am procesis mimdinareobisas 

xSirad vlindeba, rom maRal abstraqtuli analizis klasi saWiroa daiyos 

or da met detalizirebul saproeqto klasebaT. 

 gadawyvetis sfero – es utilituri klasebisa da gamoyenebadi komponentebis 

biblioTekebia. rogoric aris Time, Date, String, kolekciebi da a.S. aq imyofeba 

Sualeduri programuli uzrunvelyofa (middleware), rogoric aris 

kommunikaciuri programuli uzrunvelyofa(pu), monacemTa bazebi da 

komponenturi infrastruqturebi. magaliTad .NET., CORBA an Enterprise 

JavaBeans, aseve GUI-s agebis saSualebebi. es sfero warmogvidgens sistemis 

realizebis teqnikur instrumentalur saSualebebs. 

analizisas modelirdeba, Tu ra unda akeTos sistemam. daproeqtebisas ki 

modelirdeba, Tu rogor unda iyos realizebuli es qceva. 

analizis klasebis meSveobiT xdeba mcdeloba daafiqsiron sistemis 

sasurveli qceva misi realizebis saSualebis ganxilvis gareSe. saproeqto 

klasebSi ki aucilebelia zustad ganvsazRvroT, Tu rogor ganaxorcielebs 

klasi Tavis movaleobebs. amisaTvis unda gakeTdes Semdegi: 

 davamTavroT atributebis nakrebi da srulad aRvweroT igi, dasaxelebis, 

xedvisa da gamoyenebuli dumiliT mniSvnelobis CarTviT; 

 davamTavroT operaciebis nakrebi da srulad aRvweroT isini, dasaxelebis, 

parametrebis cxrilisa da dasabrunebeli tipis CaTvliT.  
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operaciebi analizis klasebSi – es funqcionalobis nawilis maRaldoniani 

logikuri aRweraa, romelsac Tavazobs klasi. Sesabamis saproeqto klasebSi 

yoveli operacia analizis klasisa zustdeba da gardaiqmneba erT an met 

detalizirebul da srulad aRweril operaciebaT, romlebic SesaZlebelia 

realizebul iqnan sawyis kodSi. Sesabamisad, analizis klasis erTi maRaldoniani 

operacia SesaZlebelia daiyos erT an met saproeqto operaciebaT, romlebic 

SesaZlebelia realizebul iqnan. am detalizirebul operaciebs daproeqtebis 

donis uwodeben meTodebs. 

saproeqto modeli gadaecema programistebs sawyisi kodis faqtiuri 

SeqmnisaTvis. kodi aseve SesaZlebelia generirebuli iqnas uSualod modelidan, 

Tu gamoiyeneba modelirebis instrumenti. amisaTvis ki saproeqto klasebi unda 

iyvnen sakmarisad detalurad aRwerili. Sesabamisad, saproeqto klasi yovelTvis 

unda fasdebodes misi momxmareblebis TvalTaxedviT. gamoyofen oTx ZiriTad 

maxasiaTebels sworad formirebuli saproeqto klasebis dasaxasiaTeblad: 

 sruli da sakmarisi; 

 martivi; 

 flobs maRal Sinagan SekavSirebas; 

 flobs dabal SekavSirebas sxva klasebTan. 

klasis gaxsnili operaciebi gansazRvraven kontraqts klasebsa da mis klientebs 

Soris. sruli da sakmarisi klasi sTavazobs momxmareblebs iseT kontraqts, 

rogorsac isini elodebian – arc meti da arc naklebi. 

operaciebi unda proeqtirdebodnen ise, rom sTavazobdnen erTaderT, martiv, 

elementarul serviss. klasi ar unda sTavazobdes erTi da igives mravali 

saSualebiT Sesrulebas, es abnevs klientebs da arTulebs teqnikur momsaxurebas. 

Sesabamisad, servisebi unda iyvnen martivi, elementaruli da unikaluri. 

yoveli klasi unda gamosaxavdes erTaderT mkafiod gamosaxul abstraqcias, 

gamoiyenebs ra SesaZleblobebis minimalur nakrebs. Sinagani SekavSireba – erTi 

yvelaze sasurveli maxasiaTebelia klasis. SekavSirebuli klasebi Cveulebriv 

ufro advili gasagebia, advilia maTi gamoyeneba da momsaxureba. SekavSirebul 

klass aqvs arc Tu ise didi urTierTdakavSirebuli movaleobebis simravle. 

yoveli operacia, atributi da associaciaklasisa specialurad proeqtirdeba am 

movaleobebis realizebisaTvis. 

konkretuli klasi asocirebuli unda iyos klasebis iseT raodenobasTan, 

romlebic sakmarisia imisaTvis, rom man SeZlos Tavisi movaleobebis realizeba. 
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urTierTmimarTeba unda dadgindes mxolod im SemTxvevaSi, Tu klasebs Soris 

arsebobs realuri semantikuri kavSiri – es uzrunvelyofs dabal SekavSirebas. 

klasi asocirebuli unda iyos klasebis minimalur raodenobasTan, romlebic 

saSualebas miscemen mas moaxdinos Tavisi movaleobebis realizeba. 

proeqtirebisas memkvidreoba TamaSobs bevraT ufro mniSvnelovan rols, 

vidre analizisas. analizisas memkvidreoba gamoiyeneboda mxolod im SemTxvebaSi 

Tu analizis klasebs Soris arsebobda mkafio da aSkarad gamoxatuli mimarTeba 

“warmoadgens”. magram proeqtirebisas memkvidreoba SesaZlebelia gamoyenebul 

iqnas taqtikuri miznebisaTvis kodis xelmeored gamosayeneblad. memkvidreoba 

faqtiurad gamoiyeneba Svilobili klasis realizaciis gamartivebisaTvis, da ara 

biznes-mimarTebis gamosaxvisaTvis mSobelsa da STamomavals Soris. 

memkvidreobiToba – Zalian Zlieri meTodia. igi warmoadgens ZiriTad meqanizms 

polimorfizmis formirebisaTvis prograirebis mkacrad tipizirebul enebSi, 

rogoric aris Java, C# da C++. 

memkvidreobiToba or an met klass Soris Sekrulobis yvelaze Zlieri 

formaa. klasebis ierarqiaSi inkafsulacia dabalia. bazuri klasis cvlileba 

gadaicema qveviT ierarqiaSi da mivyavarT cvlilebebTan qveklasebSi. yvela 

obieqt-orientirebul enebSi memkvidreobiTobis mimarTeba Sesrulebisas mudmivia. 

Sesrulebisas mimarTebis SeqmniT da mospobiT, SesaZlebelia SevcvaloT 

agregaciisa da kompoziciis ierarqia, magram memkvidreobiTobis ierarqia rCeba 

ucvleli.  

zogjer iqmneba memkvidreobis moTxovna ramodenime mSoblisagan. amave dros 

mSoblebi ar unda iyvnen semantikurad dakavSirebuli. aseT memkvidreobas 

uwodeben mravlobiTs. magram igi yvela obieqt-orientirebuli enebisaTvis ar 

aris miRebuli, magaliTad Java da C# daSvebulia mxolod erTjeradi memkvidreoba. 

praqtikaSi mravaljeradi memkvidreoba ar warmoadgens problemas, ramdenadacigi 

yovelTvis aris SesaZlebeli Seicvalos erTjeradiT. miuxedavad imisa, rom 

mravaljeradi memkvidreoba gvTavazobs daproeqtebis amocanis ufro elegantur 

gadawyvetas, misi gamoyeneba SesaZlebelia gamoyenebul iqnas mxolod maSin 

rodesac realizebis enaSi igi daSvebulia.   

bolos, analitikuri asociaciebi unda dazustebuli iyvnen agregaciis erT erT 

mimarTebaze yvelgan sadac es SesaZlebelia. 
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4.3. interfeisebi, tipebi da rolebi 

 

 sistemis  daproeqtebisas mniSvnelovania avagoT sistemebi amocanaTa mkafio 

gamijvniT. Ees gulisxmobs, rom sistemis ganviTarebisas cvlilebas mis erT 

nawilSi ar Seexos danarCens. Aam miznis misaRwevaT aucilebelia sistemis 

damakavSirebeli kvanZebis specificireba, romlebsac ukavSirdebian 

damoukideblad cvalebadi nawilebi. DdavadgenT ra SemdegSi ukeTes realizacias, 

Tqven SegeZlebaT SecvaloT Zveli ise rom ar SevawuxoT momxmarebeli. 

damakavSirebeli kvanZebis modelirebisaTvis gamoiyeneba interfeisebi. 

interfeisebi – es operaciebis erTobliobaa, romlebic axdenen momsaxurebis 

specificirebas, romelsac warmoadgenen klasebi. vacxadebT ra interfeiss, Cven 

gveZleva saSualeba davadginoT abstraqciis sasurveli qceva, maTi 

realizaciisagan damoukideblad. klientebs SeuZliaT daeyrdnon gamocxadebul 

interfeisebs, xolo Tqven SemdegSi SegeZlebaT SeqmnaT an iyidoT misi nebismieri 

realizacia. mTavaria mxolod man Seasrulos movaleobebi, gamocxadebuli 

interfeisiT. 

 TiTqmis yvela Tanamedrove daprogramebis enebi, maT Soris JAVA da CORBA 

IDL, iyeneben interfeisebis koncefcias.  

amrigad, interfeisebs uwodeben operaciebis nakrebs, romlebic klasebis mier 

gamoiyeneba momsaxurebis specificirebisaTvis. 

grafikulad interfeisi warmoidgineba wris saxiT. garda amisa, igi SeiZleba 

warmovadginoT rogorc stereotipuli klasi, raTa gaixsnas operaciebi da sxva 

Tvisebebi. 

 

 

 

 

 

yovel interfeiss unda gaaCndes sxvebisagan gansxvavebuli saxeli. 

interfeisis saxeli warmoidgineba teqsturi striqonis saxiT. imisaTvis, rom 

ganasxvavon klasisagan interfeisis saxels dasawyisSi emateba I.  

interfeisi axdens klasis specificirebas, magram ar axdens araviTar 

SezRudvas mis realizaciaze. klasi SeiZleba ramodenime interfeisebis 

realizebas axdendes. amasTan isini movaleobas iReben Seasrulon TavianTi yvela 

targetTracker 

IObserver 

“interface” 
Observer 

 

setPosition() 

setVelocity() 

stereotipi 

operaciebi 
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kontraqtebi, unda Seicavdnen meTodebs interfeisiT gamocxadebuli operaciebis 

realizebisaTvis. aseve klasi SesaZlebelia damokidebuli iyos ramodenime 

interfeisisagan. am dros is elodeba, rom gamocxadebuli kontraqtebi 

Sesruldebian maTi realizebadi garkveuli komponentebis nakrebiT. swored 

amitom amboben, rom interfeisi warmoadgens sistemaSi damakavSirebel kvanZs. igi 

gansazRvravs kontraqtis pirobebs, romlis Semdegac orive mxare klienti da 

momwodebeli SeuZliaT imoqmedon erTmaneTisagan damoukideblad, mTlianad 

daeyrdnon ra urTierT movaleobebs. 

klasi, romelic iyenebs interfeiss, masTan dakavSireba xdeba 

damokidebulebis mimarTebiT. SevqmniT ra axal interfeiss, pirvel rigSi uyurebT 

operaciaTa simravles, romelic gansazRvraven klasis serviss. interfeisi 

gansazRvravs kontraqtis pirobebs da klasis yvela egzempliarebi unda icavdnen 

am pirobebs. amasTan konkretul konteqsSi egzempliars SeuZlia warmoadginos 

mxolod is interfeisebi, romlebic mocemul situacias Seesabameba. es niSnavs, 

rom yoveli interfeisi gansazRvravs rols, romelsac TamaSobs obieqti. roli – 

es garkveuli arsebis qcevaa konkretul konteqsSi an sxva sityvebiT – piri, 

romliTac abstraqcia mimarTulia samyaros mimarT. magaliTad, ganvixiloT klasi 

adamianis egzempliari. konteqsisgan damokidebulebiT am klasis egzempliari 

SesaZlebelia TamaSobdes muSakis, myidvelis, menejeris, momRerlis da a.S. rols. 

Sesabamisad, obieqti warudgens samyaros ama Tu im “saxes” da masTan 

urTierTqmedebaSi myofi klientebi elodebian misgan Sesabamis qcevas. magaliTad, 

klasi adamianis egzempliari menejeris rolSi flobs sxva Tvisebebs, vidre mas 

eqneba momRerlis rolSi.  

 

 

 

 

 

 

 

roli, romelsac erTi abstraqcia TamaSobs meores mimarT, SeiZleba 

aRvweroT SevavsebT ra asociaciis Sesabamis bolo wertils interfeisis saxeliT. 

magaliTisaTvis naxazze naCvenebia interfeisi muSaki, romlis gansazRvra moicavs 

asociacia 
 

 1..*            *                   

1..*                      * adamiani kompania 

klasi klasi 
roli 

       “Interface” 
        muSaki 
 
 
getEmploymentHistory() 

getCompensation() 

getBenefits() 

 

e:muSaki 

interfeisi 
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sam operacias. klasebs Soris adamiani da kompania arsebobs asociacia, romlis 

konteqsSi adamiani TamaSobs e rols, romelic ekuTvnis tips muSaki. sxva 

asociaciaSi es klasi SesaZlebelia “sxva saxiT iyos warmodgenili”. mocemul 

SemTxvevaSi, klasi adamiani TamaSobs klasisaTvis kompania muSakis rols da 

mocemul konteqsSi kompaniisaTvis xilvadia da arsebiTi iqneba mxolod 

Tvisebebi, romlebic ganisazRvrebian mocemuli roliT. 

.          

 

 

 

 
 

nax.4.2. 

abstraqciebis semantikis formaluri modelirebisaTvis da maTi garkveul 

interfeisTan SesabamisobisaTvis gamoiyeneba stereotipi type. es aris klasis 

stereotipi, romlis meSveobiT ganisazRvreba obieqtebis moqmedebis are 

operaciebTan erTad. tipis koncefcia mWidrod aris dakavSirebuli interfeisis 

koncefciasTan, mxolod im gansxvavebiT, rom tipis aRwera SesaZlebelia 

Seicavdes atributebs, xolo interfeisis aRwera – ara. 

nax.4.2.-ze moyvanilia rolebi, romelsac klasi adamiani  TamaSobs 

resursebis marTvis sistemis konteqsSi. mocemuli naxazidan Cans, rom klasi 

adamianis egzempliarebi SesaZlebelia mivakuTvnoT samidan erT tips – kandidati, 

muSaki da pensioneri, romlebic warmoidginebian stereotipuli klasebis saxiT. 

 

4.4. precedentis realizacia daproeqtebis etapze 
 

“precedentis saproeqto realizeba” – es saproeqto obieqtebisa da 

saproeqto klasebis urTierTqmedebaa, romliTac realizdeba precedenti. 

precedentis saproeqto da analitikur realizacias Soris dgindeba “trace” 

mimarTeba. precedentis saproeqto realizacia Sedgeba: 

 urTierTqmedebis saproeqto diagramebisagan; 

 klasebis diagramisagan, romlebic moicaven masSi monawile saproeqto 

klasebs. 

analizisas ZiriTadi mniSvneloba precedentis realizaciisas eTmoba imas, 

Tu ra unda akeTos sistemam. daproeqtebisas Cven gvainteresebs, Tu rogor apirebs 

adamiani 

“type” 
kandidati 

“type” 
pensioneri 

“type” 
muSaki 
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sistema amis gakeTebas. maSasadame, exla Cven gvainteresebs ganvsazRvroT 

realizaciis detalebi, romlebic ignorirebuli iyo analizis etapze. amitom 

precedentis saproeqto realizacia bevrad ufro detalizebuli da rTulia, 

vidre sawyisi precedentis analitikuri realizeba. 

urTierTqmedebis diagramebi – ZiriTadi nawilia precedentis saproeqto 

realizebisa. daproeqtebisas isini SesaZlebelia iyvnen: 

 urTierTqmedebis analitikuri modelebis dazustebas realizebis detalebis 

damatebiT; 

 absoluturad axali diagramebiT, romlebic Seqmnilia teqnikuri sakiTxebis 

ilustrirebisaTvis, romelic aRiZvreba daproeqtebisas. 

imisaTvis, rom gavigoT mimdevrobis diagramebis roli daproeqtebisas, 

ganvixiloT precedenti AddCourse.  

mokle daxasiaTeba: 

amatebs sistemaSi axali kursis detalebs. 

mTavari moqmedi piri: 

Registrar 

winapiroba: 

Registrar Sevida sistemaSi 

ZiriTadi nakadi: 

1. Registrar irCevs “add course”. 

2  Registrar Seyavs axali kursis dasaxeleba. 

3. sistema qmnis axal kurss. 

nax.4.3..-ze moyvanilia urTierTqmedebis analitikuri diagrama, xolo nax.4.4.-

ze igive diagrama daproeqtebis sxvadasxva etapebze. masSi analitikuri modelis 

abstraqtuli operaciebi gardaqmnilia daproeqtebis donis operaciebSi.  
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. 

Registrar
:RegistrationManager

addCourse('UML")

uml:Course
"create"

 
nax.4.3. 

 
exla dawvrilebiT aris naCvenebi obieqtis Seqmna konstruqtoris operaciis 

gamoZaxebis safuZvelze. garda amisa, igi moicavs centralur meqanizms – 

obieqtebis Course Senaxvis uzrunvelyofa. mocemul SemTxvevaSi Senaxvis meqanizmi 

:RegistrationManager iyenebs servisebs :DBManager Course obieqtebis SenaxvisaTvis 

monacemTa bazaSi. 

 

Registrar
:RegistracionUI :RegistrationManager

uml:Course

:DBManager

addCourse('UML")

addCourse('UML")

uml=Course("UML")

save(uml)

 
nax.4.4. mimdevrobis diagrama daproeqtebis sxvadasxva etapze 
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4.5. paralelizmis modelireba 
 

erT erTi sakvanZo sakiTxi, romelic ganixileba daproeqtebisas es aris 

paralelizmi. paralelizmi niSnavs sistemis nawilebis paralelur Sesrulebas. 

UML 2 uzrunvelyofs paralelizmis sakmaod karg asaxvas: 

 aqtiuri klasebi; 

 ganStoeba da Serwyma moRvaweobis diagramaze; 

 operatori par mimdevrobis diagramaze; 

 droiTi diagramebis sxvadasxva warmodgenebi; 

 rigiTi nomrebi prefiqsebis saxiT komunikaciis diagramaze; 

 orTogonaluri Semadgeneli mdgomareobebi mdgomareobis diagramebze. 

 
4.5.1. aqtiuri klasebi 

 
paralelizmis modelirebis ZiriTadi principia – yoveli marTvis nakadi an 

paraleluri procesi modelirdeba rogorc aqtiuri klasi, romlis qveS gaigeba 

obieqti, romelSic inkafsulirebulia sakuTari marTvis nakadi. aqtiuri obieqtebi 

warmoadgenen aqtiuri klasebis egzempliarebs. aqtiuri obieqtebi da aqtiuri 

klasebi diagramebze gamoisaxebian rogorc Cveulebrivi klasebi da obieqtebi, 

magram ormagi zoliT marjvnidan da marcxnidan. 
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precedenti DeactivateSystem: 

mokle aRwera: 
 axdens sistemis deaqtivacias. 
mTavari aqtiori: 
SecurityGuard 
winapiroba: 
SecurityGuard-s aqvs aqtivaciis gasaRebi. 

ZiriTadi nakadi; 
3. SecurityGuard iyenebs aqtivaciis gasaRebs sistemis gamosarTavad 

4. sistema wyvets uSiSroebis mimwodebis  loke en 
Sedegi: 
uSiSroebis sistema deaqtivizirebulia, ar axdens sistemis kontrols. 
 

precedenti ActivateAll: 

mokle aRwera: 
 axdens sistemis aqtivacias. 
mTavari aqtiori: 
SecurityGuard 
winapiroba: 
SecurityGuard-s aqvs aqtivaciis gasaRebi. 

ZiriTadi nakadi; 
1. SecurityGuard iyenebs aqtivaciis gasaRebs sistemis CasarTavad 

2. sistema iwyebs uSiSroebis mimwodebis kontrols 
3. sistema gamoscems xmovan signals, mzadyofnis demonstrirebisaTvis 
Sedegi: 
uSiSroebis sistema aqtivizirebulia, axdens sistemis kontrols. 

 
precedenti TriggerSensor: 

mokle aRwera: 
 amoqmedda mimwodi.. 
mTavari aqtiori: 
Fire 

intruder 
winapiroba: 
uSiSroebis sistema aqtivizirebulia. 

ZiriTadi nakadi; 
1. Tu aqtiori Fire axdens saxanZro mimwodis iniciirebas 
1.1. gamoicema saxanZro safrTxis signali 
2. Tu aqtiori Intruder axdens uSiSroebis mimwodis iniciirebas 
2.1. gamoicema safrTxis signali 
Sedegi: 
ismis sirenis signali. 

 
nax.4.5. 

Aaqtiuri klasebi floben imave Tvisebebs, rasac sxva klasebi. maT 

SesaZlebelia gaaCndeT egzempliarebi, atributebi da operaciebi, aseve 

monawileoba miiRon damokidebulebis, ganzogadebis da asociaciis mimarTebebSi. 

isini SesaZlebelia realizebul iqnan kooperaciebiT, xolo maTi qceva 
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specificirebul iqnas avtomatebis meSveobiT. diagramebze aqtiuri obieqtebi 

gvxvdeba yvelgan sadac gvxvdeba pasiurebi.NN 

paralelizms aqvs Cveulebriv didi mniSvneloba CarTuli sistemebisaTvis, 

rogoric aris programuli uzrunvelyofa, romelic marTavs bankomats. 

paralelizmis SeswavlisaTvis ganvixiloT martivi CarTuli sistema – 

usafrTxoebis sistema. igi akontrolebs rig mimwodebs xanZris dadgenisaTvis an 

SenobaSi ucxo piris Sesvlas. mimwodis amuSavebisas sistema rTavs signalizacias. 

precedentebis modeli uSiSroebis sistemisaTvis moyvanilia nax.4.6.-ze. 

precedenti ActivateFireOnly(movaxdinoT mxolod saxanZro mimwodebis 

aqtivireba) ar ganixileba, radgan ZiriTadi yuradReba aq daTmobili aqvs sistemis 

paralelizms.  

SecurityGuard

Fire

Intruder

DeaqtivateSystem

ActivateAll

ActivateFireOnly

TriggerSensor

*

*

*
*

*

*

*

*

*

*

 
nax.4.6. 

 

amis Semdeg unda davadginoT klasebi. CarTuli sistemebisaTvis klasebis 

wyaro SeiZleba iyvnen aparatuli saSualebebi, romelzec sistema sruldeba. 

ganxilul SemTxvevaSi signalizacia Sedgeba oTxi komponentisagan: marTvis 

bloki, sirena, saxanZro mimwodebis nakrebi da dacvis mimwodebis nakrebisagan. 

precedentebis da fizikuri mowyobilobebis Sesaxeb informaciis safuZvelze 

saSualeba gveZleva miviRoT klasebis diagrama mocemuli sistemisaTvis, romelic 

warmodgenilia nax.4.7.-ze. 
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nax.4.7. 

 
uSiSroebis(dacvis) sistema sistematurad Tvalyurs unda adevnebdes saxanZro da 

uSiSroebis(dacvis) mimwodebs, amitom unda gamoviyenoT mravalnakadianoba 

(multithreading). klasebi ControlBox (marTvis bloki), SecuritySensorMonitor (dacvis 

mimwodebis monitori) da FireSensorMonitor (saxanZro mimwodebis monitori) naCvenebia 

ormagi CarCoebiT marjvnidan da marcxnidan. es niSnavs, rom isini warmoadgenen 

aqtiur klasebs. 

aqtiuri klasi warmoadgens damoukidebel marTvis nakads, maSin rodesac 

Cveulebrivi klasi ar aris masTan kavSirSi. aqtiurebisgan gansxvavebiT, 

Cveulebriv klasebs uwodeben pasiurebs, radgan maT ar aqvT saSualeba moaxdinon 

damoukidebeli marTvis nakadis iniciireba. 

 

4.5.2 marTvis ramodenime nakadis modelireba 

 

sistemis ageba ramodenime marTvis nakadiT – advili amocana ar aris. unda 

gadawydes Tu rogor gadavanawiloT samuSao paralelur aqtiur elementebs 

Soris, aseve unda dadgindes komunikaciisa da sinqronizaciis swori meqanizmebi 

sistemis aqtiur da pasiur obieqtebs Soris, romelic uzrunvelyofs maTi qcevis 

siswores marTvis ramodenime nakadis dros. 

komunikacia. erTmaneTTan kooperirebadi obieqtebi urTierTqmedeben 

Setyobinebebis gacvliT. sistemebSi sadac gvaqvs aqtiuri da pasiuri obieqtebi, 

mizanSewonilia ganvixiloT oTxi SesaZlo kombinacia.  

ControlBox 

ControlBox ControlBox 

Siren 

SecuritySensor FireSensor 

aqtiuri klasi 

1 

1 1 

1 

1 1 

1 

0..* 
0..* 
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pirveli, Setyobineba SesaZlebelia gadaices erTi pasiuri obieqtidan 

meoreze. imis gaTvaliswinebiT, rom drois nebismier momentSi arsebobs mxolod 

erTi marTvis nakadi, romelic gadis orive obieqtze, aseTi urTierTqmedeba 

Seesabameba ubralod operaciis gamoZaxebas. 

meore, Setyobineba SesaZlebelia gadaices erTi aqtiuri obieqtidan meoreze. 

aq Cven saqme gvaqvs procesebs Soris komunikaciasTan, romelic SesaZlebelia 

ganxorcieldes ori saSualebiT. pirvel variantSi romelime aqtiur obieqts 

SeuZlia sinqronulad gamoiZaxos meores operacia. aseT saSualebas aqvs semantika 

randevu (Rendezvous): gamomZaxebeli obieqti moiTxovs operaciis Sesrulebas da 

elodeba, sanam mimRebi mxare miiRebs gamoZaxebas, Seasrulebs operacias da 

daabrunebs garkveul obieqts (Tu aseTi aris); Semdeg orive obieqti agrZeleben 

muSaobas erTmaneTisagan damoukideblad. GgamoZaxebis Sesrulebis mTeli drois 

ganmavlobaSi orive marTvis nakadi blokirebulia. meore variantSi erT aqtiur 

obieqts SeuZlia asinqronulad gaugzavnos signali meores an gamoiZaxos misi 

operacia. aseTi saSualebis semantika   gvagonebs safosto yuTs (Mailbox); 

gamomZaxebeli mxare agzavnis signals an iZaxebs operacias, ris Semdeg agrZelebs 

Sesrulebas. am dros mimRebi mxare  iRebs signals an gamoZaxebas, rogorc ki 

iqneba amisaTvis mzad. sanam is amuSavebs moTxovnas, yvela axlad Semosuli 

movlenebi an gamoZaxebebi dgebian rigSi. Mmoaxdens ra reagirebas moTxovnaze, 

mimRebi obieqti ganagrZobs Tavis muSaobas. safosto yuTis semantika mJRavndeba 

imaSi, rom orive obieqti ara sinqronizebulia, ubralod erTi utovebs 

Setyobinebas meores. UML-Si sinqronuli Setyobineba gamoisaxeba mTliani isriT, 

xolo asinqronuli “naxevarisriT” (ix. nax.3.6.1). 

 

 

 

 

 

 

 

nax.4.8. 

Mmesame, Setyobineba SesaZlebelia gadaices aqtiuri obieqtidan pasiurze. 

siZnele warmoiSveba im SemTxvevaSi, rodesac erTdroulad ramodenime aqtiuri 

obieqti gadascemen Tavis marTvis nakads erT da imave pasiurs. AaseT SemTxvevaSi 

s: uwyisebis momzadeba 

m: studentTa 
daswrebisa da 
moswrebis aRricxva 

a: uwyisebis 
damuSaveba 

b: studenti 

s1: brZaneba 
saswavlo procesis 
Catarebis Sesaxeb 

m1: brZaneba -
gadayvana, garicxva, 
stipendiis daniSvna 

m2: swavlis 
dro amoiwura 
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saWiroa nakadebis sinqronizaciis Zalian akuratuli modelireba, romelsac 

ganvixilavT qveviT. 

MmeoTxe, pasiur obieqts SeuZlia gadasces Setyobineba aqtiurs. Tu 

gaviTvaliswinebT imas, rom yoveli marTvis nakadi ekuTvnis romelime aqtiur 

obieqts, maSin xdeba naTeli, rom pasiuri obieqtis mier Setyobinebis gadacema 

aqtiurze aqvs igive semantika, rac Setyobinebebis gacvla or aqtiur obieqts 

Soris. 

sinqronizacia. paralelur sistemaSi gvaqvs ramodenime marTvis nakadi. 

rodesac nakadi gadis raime operaciaze, Cven vambobT, rom es operacia aris 

Sesrulebis wertili. Tu operacia gansazRvrulia romelime klasSi, SeiZleba 

iTqvas, rom Sesrulebis wertils warmoadgens am klasis konkretuli egzempliari. 

erT operaciaSi (Sesabamisad erT obieqtSi) SesaZlebelia erTdroulad 

imyofebodnen ramodenime marTvis nakadebi, aseve, xdeba ise, rom sxvadasxva 

nakadebi imyofebodnen sxvadasxva operaciebSi, magram erT obieqtSi. 

problema warmoiSveba maSin, rodesac erT obieqtSi imyofeba erTdroulad 

ramodenime marTvis nakadi. Tu ar gamoviCenT sifrTxiles, nakadebma SeiZleba 

xeli SeuSalon erTmaneTs, rac migviyvans obieqtis mdgomareobis arakoreqtul 

Secvlamde. es aris klasikuri problema urTierTgamoricxvisa. Secdomebi aseTi 

situaciebis damuSavebisas SeiZleba gaxdes sxvadasxva saxis konkurenciebis 

mizezi nakadebs Soris.E  

am problemis gadasawyvetad obieqt-orientirebul sistemebSi operaciebze, 

romlebic gansazRvrulia klasSi, eniWeba garkveuli masinqronizebeli Tvisebebi. 

Sequential(mimdevrobiTi) – gamomZaxebeli mxare Tavisi moqmedebis Sesaxeb 

koordinirebas unda axdendes gamosaZaxebel obieqtSi Sesvlamde, ise rom drois 

nebismier momentSi obieqtis SigniT imyofeba erTi marTvis nakadi. ramodenime 

marTvis nakadis arsebobisas obieqtis semantikisa da mTlianobis garantia ar 

aris. 

quarded(daculi) - marTvis ramodenime nakadisas obieqtis semantika da 

mTlianoba garantirebulia obieqtis yvela dacul operaciaze gamoZaxebaTa 

mowesrigebis gziT. drois yovel momentSi obieqtze SesaZlebelia Sesruldes 

mxolod erTi operacia. 

Concurent(paraleluri) – marTvis ramodenime nakadisas obieqtis semantika da 

mTlianoba garantirebulia imiT, rom operacia ganixileba rogorc atomuri.  
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Ddaprogramebis zogierT enaSi gaTvaliswinebulia moyvanili konstruqciebi. 

Java enaSi aris Tviseba synchronized, eqvivalenturi UML-is Tvisebisa concurrent. 

qveviT naxazze naCvenebia Tu rogor ukavSirdebian es Tvisebebi operaciebs.   

 

 

 

 

 

aqtiuri obieqtebi TamaSoben mniSvnelovan rols sistemis warmodgenisas 

procesebis TvalsazrisiT. aseTi warmodgena moicavs procesebsa da Zafebs, 

romlebic qmnian sistemur paralelizmsa da sinqronizacias. es ki saSualebas 

gvaZlevs gamovsaxoT aseTi warmodgenis statikuri da dinamikuri aspeqtebi imave 

diagramebiT, romlebic gamoiyeneba warmodgenisas proeqtirebis TvalsazrisiT e.i. 

klasebis, urTierTqmedebis, moRvaweobis da mdgomareobis diagramebiT, im 

gasnsxvavebiT rom ZiriTadi yuradReba maTze eTmoba aqtiur klasebs, romlebic 

warmoadgenen procesebs da Zafebs.  

marTvis ramodenime nakadis modelireba xdeba Semdegnairad: 

1. davadginoT moqmedebaTa paralelizmis SesaZlebloba da movaxdinoT 

marTvis nakadis materializacia aqtiuri klasis saxiT. davajgufoT aqtiuri 

obieqtebis saerTo simravle aqtiur klasSi. 

2. ganvixiloT movaleobebis ganawilebis balansi aqtiur klasebs Soris, 

xolo Semdeg ganvixiloT, romel sxva aqtiur da pasiur klasebTan 

kooperirdeba statiurad yoveli maTgani. 

3. gamoxateT statikuri gadawyvetilebebi klasebis diagramis saxiT, naTlad 

gamovyoT aqtiuri klasebi. 

4. ganixileT, Tu rogor kooperirdeba dinamiurad TiToeuli klasi sxva 

klasebTan. gamovxatoT es gadawyvetilebebi urTierTqmedebis diagramaze. 

naTlad miuTiTeT aqtiuri obieqtebi rogorc sawyisi wertilebi Sesabamisi 

marTvis nakadisa. 

5. gansakuTrebuli yuradReba miaqcieT aqtiur obieqtebs Soris 

komunikaciebs. gamoiyeneT saWiroebisamebr rogorc sinqronuli aseve 

asinqronuli Setyobinebebi. 

Buffer 
 
Size: Integer 
 

add() {concurrent} 

remove(){concurrent

} 
 
 
 

operaciebi 

Mmasinqronizebeli Tviseba 

atributebi dasaxeleba 
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6. yuradReba miaqcieT aqtiuri obieqtebis sinqronizacias da im pasiur 

obieqtebs, romlebTanac isini kooperirdebian. gamoiyeneT yvelaze 

misadagebuli semantika – mimdevrobiTi, daculi da paraleluri.  

 
4.5.3. paralelizmi mimdevrobis diagramebze 

 
mimdevrobis diagrama precedentisaTvis ActivateAll naCvenebia nax.4.9.-ze. igi 

gviCvenebs operatorebis par, Loop da critical gamoyenebas. 

qveviT moyvanilia diagramis analizi: 

1. obieqti :SecurityGuard agzavnis Setyobinebas activate() obieqts :ControlBox. 

2. :ControlBox agzavnis Styobinebas soundActivatedalarm() obieqts :Siren. 

3. :ControlBox badebs ormarTvis nakads, warmodgenilni par operatoris operandebiT, 

jer gamoiZaxeba 1 operandi, xolo Semdeg 2 operandi. 

4. par operatoris 1 operandi: 

4.1.:ControlBox.ugzavnis Setyobinebas monitor() obieqts :FireSensorMonitor. 

4.2. :FireSensorMonitor Sedis ciklSi :FireSensor obieqtis 

gamokiTxvisaTvis.cikli pirveli Sesrulebisas dgindeba fire cvladis 

sawyisi mniSvneloba, Semdeg cikli grZeldeba manmade, sanam fire aqvs 

mniSvneloba false. 

4.3. rodesac fire Rebulobs mniSvnelobas true: 

4.3.1. :FireSensorMonitor Sedis ganyofilebaSi critical, sadac: 

4.3.1.1. igi agzavnis Setyobinebas fire().:ControlBox-Si. 

4.3.1.2. .:ControlBox agzavnis Setyobinebas soundFireAlarm() obieqts :Siren. 

5. operandi 1 operatorisa par sruldeba. 

6. par operatoris 2 operandi: 

6.1. :ControlBox.ugzavnis Setyobinebas monitor() obieqts :SecuritySensorMonitor. 

6.2. :SecuritySensorMonitor Sedis ciklSi  :SecuritySensor obieqtis 

gamokiTxvisaTvis. cikli pirveli Sesrulebisas dgindeba cvladis sawyisi 

mniSvneloba intruder, Semdeg cikli grZeldeba manamde, sanam  intruder  da (an)  

fire aqvT mniSvneloba false. 

6.3. rodesac intruder Rebulobs mniSvneloba true: 

6.3.1. rodesac fire aqvs mniSvneloba false 

6.3.1.1. :SecuritySensorMonitor ugzavnis Setyobinebas intruder() obieqts .:ControlBox 

6.3.1.2. .:ControlBox agzavnis Setyobinebas soundIntruderAlarm() obieqts :Siren 
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nax.4.9. 
7. operandi 2 operatorisa par sruldeba 

8. urTierTqmedeba sruldeba.  

am urTierTqmedebaSi unda aRiniSnos ramodenime saintereso momenti: 

 par operatoris orive operandi sruldeba paralelurad. 

 nawili critical warmoadgens elementarul qcevas, romelic ar SeiZleba 

Sewyvetil iqnas. 

 orive cikls aqvT semantika Repeat...Until (gavimeoroT...sanam) – isini 

sruldebian erTxel, imisaTvis rom mivaniWoT mniSvneloba cvlads, romelic 

gamoiyeneba maT pirobaSi, Semdeg ki meordeba manamde, sanam maTi pirobebi 

rCebian WeSmariti. 

:Security 

Guard 
:ControlBox :SecuritySenso

r 

Monitor 

:FireSensor 

Monitor 

:Siren :FireSenso

r 

:Securrity 

Sensor 

par 

critical 

Loop 1,*[lfire] 

Loop 1,*[(lintruder) & (lfire)] 

opt,[lfire] 

soundActivateAlarm() 

activate() 

fire=isTriggered() 

fire() 

soundfireAlarm() 

intruder=isTriggered() 

intruder() 

soundintruderAlarm() 
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 saxanZro gangaSi yovelTvis ufro prioritetulia, amitom par operatoris 

operandSi 2 Loop Sewydeba Fire() an intrude() movleniT. 

ZiriTadi yuradReba precedentis realizebisas unda mimarTuli iyos klasebs 

Soris SesaZlo urTierTqmedebebis aRweras precedentiT mocemuli qcevis 

realizaciisas. 

 

4.5.4. paralelizmi komunikaciis diagramebze 

 
paralelizmi komunikaciis diagramebze gamoisaxeba marTvis nakadebis 

niSnulebiT, romlebic mieTiTeba operaciis rigiTi nomris Semdeg, rogorc es 

naCvenebia nax.4.10.-ze. aq gvaqvs ori paraleluri nakadi A da B.  

mocemul magaliTSi igulisxmeba, rom aris erTi egzempliari FireSensor da erTi 

SecuritySensor da iteracia warmoadgens mimdevrobiTi gamokiTxvis operacias, 

romelic mudmivad iZaxebs operacias isTriggered() manamde, sanam mimwodi abrunebs 

mniSvnelobas true. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.4.10. 

 
 

 

 

 

 

:ControlBox 

:FireSensorMonitor 

 

Monitor 

:SecuritySensorMonitor 

:Siren 

:FireSensor :SecuritySensor 

1: activate() 

1.3.A: SoundFireAlarm()  

1.3.B: SoundintrudeAlarm() 

1.1.A: monitor() 
1.2.A: Fire() 

1.1.B: monitor() 

 

1.1.1.A*[lfire]: 

fire=isTriggered() 

1.1.1.B*[(lintruder) &(lfire)] 

intruder= isTriggered() 

: SecurityGuard 

1.2.B: intruder() 
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4.6. droiTi diagramebi 

 

UML 1-s erT-erTi susti adgili iyo realuri drois sistemebis modelireba. 

Ees iseTi sistemebia, romlebSic droiTi Tanafardobebi kritikulad aris 

mniSvnelovani da movlenebi unda Tansdevdnen erTmaneTs garkveuli droiTi 

fanjris farglebSi. amboben “droiT fanjara” da ara “dro” radgan absoluturi 

dro dammuSaveblebisaTvis miuRebelia. rodesac modelSi mocemulia dro, 

Cveulebriv mocemulia dro plus-minus garkveuli cdomileba, gansazRvruli gare 

faqtorebiT, iseTebiT rogoric aris  sistemuri saaTis sizuste. Cveulebriv es 

ar warmoadgens problemas, drois Zalian zusti SezRudvebis mqone sistemebis 

gamoklebiT. 

 UML 1-Si droiTi SezRudvebi SesaZlebeli iyo migveTiTebina sxvadasxva 

digramaze(mdgomareobis, moRvaweobis, ganlagebis), risTvisac gamoiyeneba 

droiTi(gasaReburi sityviT after) da cvlilebis(gasaReburi sityviT when) 

moflenebi, magram ar iyo  calke diagrama, romelic gankuTvnili iqneboda 

droiTi SezRudvebisaTvis. UML 2 warudgens realuri drois sistemebis modelis 

dammuSaveblebs droiT diagramas. es aris urTierTqmedebis diagramis 

nairsaxeoba, romelSic ZiriTadi yuradReba mimarTulia droiTi SezRudvebis 

modelirebaze da Sesabamisad igi idealurad miesadageba realuri drois 

sistemebis am aspeqts. 

droiTi digramebi sakmaod martivia. dro  gadebulia Hhorizontalurad 

marcxnidan marjvniv. obieqtTa sasicocxlo xazi da maTi mdgomareobebi 

ganlagdeba vertikalurad. gadasvlebi obieqtTa sasicocxlo xazis mdgomareobebs 

Soris da pirobebiT warmoidgineba grafikis saxiT. nax.4.11.-ze moyvanilia droiTi 

diagrama klasisaTvis «studenti» teqnikur universitetSi miRebuli saswavlo 

grafikis Sesabamisad. es diagrama gviCvenebs, Tu ra xdeba, rodesac formirdeba 

movlena «  saswavlo semestris dawyeba ». semestris dawyebis TariRi(T) moZravia, 

pirveli semestrisaTvis es SeiZleba iyos seqtembris pirveli an meore kviris 

dasawyisi, xolo meore semestrisaTvis ki martis pirveli kviris dasawyisi. 

qvemoT moyvanilia moyvanili droiTi diagramis mimdevrobiTi analizi: 

t  = 0; - studenti imyofeba dasvenebis mdgomareobaSi. 
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T<=t<=6 kvira; - xdeba movlena „saswavlo semestris dawyeba“ da studenti 

gadadis „swavleba“ mdgomareobaSi, rac gulisxmobs leqcia-seminarebis daswrebas 

da maTze miRebuli davalebebis Sesrulebas. 

t=1 kvira(me-7 kvira); - students ewyeba pirveli Sualeduri gamocda. 

7<=t<=14: studenti ubrundeba mdgomareobas „swavla“. 

t=1 kvira(me-14 kvira); - students ewyeba meore Sualeduri gamocda.  

15<=t<=17:  - studenti ubrundeba mdgomareobas „swavla“. 

18<=t<=20:  - students ewyeba daskvniTi gamocdebi.  

20<=t<=21:  - im studentebs, romlebmac ver daimsaxures gamsvleli qulebi(51-ze 

meti), magram aqvT ara nakleb 41 qulisa ewyebaT damatebiTi gamocdebi. 

 
 
 
 
 
 
 
 
 

N 

nax.4.11. 

droiTi diagramebi aseve SegviZlia warmovadginoT ufro kompaqturi formiT, 

rodesac mdgomareobebi warmoidgineba horizontalurad. nax.4.12.-ze aseTi kompaqturi 

saxiT warmodgenilia droiTi diagrama nax.4.11.-dan. aseTi kompaqturi formiT aqcenti 

ZiriTadaT gadaitaneba ufro metad mdgomareobebze da SefardebiT droze, da ara  

absoluturi drois warmodgenaze. 

 
Nnax.4.12. 

 

droiTi diagrama aseve SesaZlebelia gamoyenebul iqnas droiTi SezRudvebis 

ilustrirebisaTvis urTierTmoqmed or an met sasicocxlo xazs Soris. nax.4.13.-ze 

mocemulia urTierTqmedeba sasicocxlo xazebs Soris: studenti da profesori. 

aq SesaZlebelia aRiniSnos, rom profesoris droiTi diagrama vizualurad 

gavs studentisas, magram ara Sinaarsobrivad. mdgomareoba „swavleba“ profesoris 

swavleba swavleba swavleba 
1 Sualeduri 

gamocda 

daskvniTi  

gamocda 
damatebiTi  

gamocda 

t=6 kvira 

2 Sualeduri 

gamocda 

t=1 kvira t=6 kvira t=1 kvira t=3 kvira t=2 kvira t=1 kvira 

1 Sualeduri gamocda 2 Sualeduri gamocda daskvniTi gamocda 

damatebiTi gamocda 

Ddro(kvira) 

1

  

s 

i 

c 

o 

c 

x 

l 

i 

s  

7

  

14  18  20  21  

swavla swavla swavla 

x 

a 

z 

i  

s 

t 

u 

d 

e 

n 

t 

i 
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diagramaze aRniSnavs leqcia-seminarebis da laboratoriuli mecadineobebis 

Catarebas, xolo testireba da gamocda droiTi fazisa da saswavlo gegmis 

Sesabamisi testebis momzadebas da gamocdis Sefasebas. droiT diagramas gaaCnia 

ori ganyofileba, erTi TiToeuli sasicocxlo xazisaTvis. droiT digramebze 

SesaZlebelia Setyobinebebis Cveneba, romliTac icvlebian sasicocxlo xazebi. 

kerZod mocemul diagramaze miRebulia Semdegi aRniSvnebi: M-SH -  studentTa 

mimdinare moswrebis Setana(Seitaneba yoveli kviris bolos da ar unda 

aRematebodes 2 qulas), SH1 – pirveli testirebis Sefaseba(ar unda aRematebodes 

20 qulas), SH2 – meore testirebis Sefaseba(ar unda aRematebodes 20 qulas), SH3 – 

daskvniTi gamocdis Sefaseba(ar unda aRematebodes 30 qulas da naklebi 8-s), SH4 – 

damatebiTi gamocdis Sefaseba(ar unda aRematebodes 20 qulas), pas1 – pirveli 

testirebis pasuxi, pas2 – meore testirebis pasuxi, pas3 – daskvniTi gamocdis 

pasuxi, pas4 – damatebiTi gamocdis pasuxi. 

 

 

  
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

N 

nax.4.13. 

moyvanili saxeobis droiTi diagramebi warmoadgenen moxerxebul saSualebas 

droiTi SezRudvebis modelirebisaTvis realur droSi momuSave sistemebis 

damuSavebisas. 

 

 

 

1 Sualeduri gamocda 2 Sualeduri gamocda daskvniTi gamocda 

damatebiTi gamocda 

Ddro(kvira) 

swavla swavla swavla 

Ddro(kvira) 

1

  

p 

r 

o 

f 

e 

s 

o 

r 

i  

7

  

14  18  20  21  

swavleba swavleba swavleba 

s 

t 

u 

d 

e 

n 

t 

i 

 

M-SH 

SH1 SH2 

M-SH 
M-SH 

SH3 

SH4 
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4.7. avtomatebi 
 

urTierTqmedebiT SesaZlebelia erToblivad momuSave obieqtis qcevis 

modelireba. avtomati ki saSualebas iZleva movaxdinoT calkeuli obieqtis 

qcevis modelireba. avtomati aRwers qcevas mimdevrobiTi mdgomareobebis saxiT, 

romlebzedac gaivlis obieqti Tavisi sicocxlis ganmavlobaSi. 

unificirebul procesSi avtomatebi ZiriTadaT gamoiyenebian daproeqtebis 

samuSao nakadSi sistemis dinamiuri aspeqtebis modelirebisaTvis. yvelaze xSiraT 

avtomatebi gamoiyenebian dazustebis fazis dasrulebis da agebis fazis 

dasawyisSi, rodesac xorcieldeba mcdeloba ufro detalurad gaverkveT sistemis 

klasebSi maTi realizebis mizniT.  

avtomatis, Sesabamisad misi sami ZiriTadi elementis vizualireba UML-Si 

xdeba obieqtebis potencialuri mdgomareobebis gamoyofiT da gadasvlebiT maT 

Soris  (mdgomareobaTa diagramis saxiT). ufro dawvrilebiT mdgomareobebis, 

movlenebis da gadasvlebis semantika UML-Si ganxilulia naSromebSi[2,3,4], 

mocemul SemTxvevaSi ganixileba is damatebiTi saSualebebi, romlebic gamoiyeneba 

UML2-Si reaqtiuli obieqtebis sasicocxlo ciklis modelirebisaTvis. reaqtiuli 

obieqtebi: 

 reagireben gare movlenebze(movlenebze, romlebic xdeba obieqtis 

konteqstis gareT); 

 axdenen Sida movlenebis generirebas da reagirebas; 

 maTi sasicocxlo cikli modelirdeba rogorc mdgomareobebis, 

gadasvlebis da movlenebis Tanmimdevroba; 

 maTi mimdinare qceva SesaZlebelia damokidebuli iyos winmdebare 

qcevaze. 

obieqtis mdgomareoba es situaciaa mis cxovrebaSi, romlis ganmavlobaSic 

igi akmayofilebs garkveul pirobebs, axorcielebs garkveul moRvaweobas an 

elodeba sxva movlenas. 

obieqtis mdgomareoba icvleba droSi, magram nebismier momentSi igi 

ganisazRvreba: 

 obieqtis mdgomareobebiT; 

 sxva obieqtebTan mimarTebebiT; 

 ganxorcielebuli moRvaweobebiT. 
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SeiZleba iTqvas, rom mdgomareoba es obieqtis semantikurad mniSvnelovani 

mdgomareobaa, romelic unda gamovlenili iqnan. avtomatis yoveli 

mdgomareoba SesaZlebelia Seicavdes ramodenime an arc erT moqmedebas. 

yoveli moqmedeba mdgomareobaSi asocirdeba Sida gadasvlasTan, romlis 

inicirebas axdens movlena. mdgomareobaSi SesaZlebelia iyos moqmedebebis da 

Sida gadasvlebis nebismieri raodenoba. 

gadasvlebi gviCveneben moZraobas mdgomareobebs Soris. yovel gadasvlas 

SesaZlebelia gaaCndes sami elementi: 

1. movlena ramodenime an arcerTi - gansazRvraven gare an Sida warmosaxvas, 

romlebic axdenen gadasvlis iniciirebas. 

2.  damcavi piroba ramodenime an arcerTi– logikuri gamosaxuleba, romelic 

unda Sesruldes, raTa moxdes gadasvla. pirobas miuTiTeben movlenis Semdeg. 

3. moqmedebebi ramodenime an arcerTi – samuSaos nawili, romelic asociirdeba 

gadasvlasTan da sruldeba gadasvlis amuSavebisas. 

U UML1  gansxvavebiT UML2-Si saSualeba gveZleva movaxdinoT gadasvlebis 

SeerTeba – es aris gadasvlebis Serwymis an ganStoebis wertili. igi gamoisaxeba 

Savi Seferadebuli wriT erTi an ramodenime Semavali da gamomavali 

gadasvlebiT. nax.4.14-ze naCvenebia avtomati klasisaTvis Loan(sesxi). Loan axdens 

wignis miRebis modelirebas biblioTekaSi. avtomats Loan-s aqvs Serwymis martivi 

kvanZi.  

 

 

 

 

 

 

 

 

 

 

nax.4.14. 

Onloan 

(gacema) 

Overdue 

(dagvianebuli) 
FireDue 

(dajarimeba) 

Terminated 

(damTavreba) 

ganStoebisa 
da Serwymis 
kvanZi 

[extend] 

[extend] 

payFine 

returnBook 

returnBook 

[after maximumDuration] 
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gadasasvlel psevdomdgomareobas SesaZlebelia qondes ramodenime 

gamosasvleli gadasvla. am SemTxvevaSi yoveli gamosasvleli gadasvla unda 

daculi iqnas urTierTgamomricxavi damcavi pirobiT, romelic uzrunvelyofs 

mxolod erTi gadasvlis amoqmedebas. avtomati klasisaTvis Loan farTovdeba, 

raTa damuSavdes SemTxveva, rodesac wignis gacema SesaZlebelia gagrZeldes. 

biznes wesi imaSi mdgomareobs, rom dabrunebis vadis gagrZelebisaTvis gacemuli 

wigni unda wardgenili iqnas biblioTekaSi. 

ubralo ganStoebis warmosadgenad Serwymis gareSe gamoiyeneba arCevis 

psevdomdgomareoba. igi saSualebas iZleva nakadi mivmarTod mocemuli pirobis 

Sesabamisad. nax.4,15.  moyvanilia avtomati klasisaTvis BankLoan(sabanko sesxi). 

movlenis acceptPaument (gadasaxadi) miRebisas obieqti BankLoan gadadis 

mdgomareobidan Unpaid (ar aris gadaxdili) samidan erT erT mdgomareobaSi – 

FullyPaid(gadaxdilia srulad), OverPaid(gadaxdilia zedmetad) an 

PartiallyPaid(gadaxdilia nawilobriv) – gadaxdis(paument) odenobidan da BankLoan-is 

gadauxdeli balansidan gamomdinare. 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.15. 

 

 

 

 

Unpaid 

OverPaid FullyPaid 
PartiallyPaid 

arCevis 
psevdomdgomareoba 

acceptPaument makeRefund 

[payment>balance] [payment<balance] 

[payment=balance] 

acceptPaument 
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4.8.Mmovlenebi da signalebi 

 

  UML - Si nebismieri warmosaxva, romelic SesaZlebelia moxdes, modelirdeba 

rogorc movlena.  

Mmovlena – es arsebiTi faqtis aRweraa, romelsac aqvs garkveuli adgili 

drosa da sivrceSi. signalis miReba, droiTi Sualedis amowurva da mdgomareobis 

Secvla – es asinqronuli movlenebis magaliTia, romlebic SeiZleba dadges 

nebismier momentSi. gamoZaxeba – es sinqronuli movlenaa, romelic gamoiyeneba 

romelime operaciis gasaSvebaT. avtomatebis konteqsSi movlena es stimulia, 

romelsac SeuZlia gamoiwvios gadasvla erTi mdgomareobidan meoreSi (nax. 4.8.1). 

 

 

 
 
 
 
                                                                                

                                                                        
 

 
nax.4.8.1. 

signali – es movlenis saxea, romelSic stimuli gadaecema asinqronulad 

erTi egzempliaridan meores. 

UML – Si SeiZleba movlenaTa oTxi tipis modelireba: signalebi, gamoZaxeba, 

drois Sualedis amowurva da mdgomareobis Secvla. 

signalebi. signali es dasaxelebuli obieqtia, romelic asinqronulad 

aRiZvreba erTi obieqtiT da miiReba meoreTi. gamoricxva, romelic farTod 

gamoiyeneba Tanamedrove daprogramebis enebis umetesobaSi, yvelaze gavrcelebuli 

saxea Sida signalebs Soris. obieqtebis Seqmna da mospobac signalis nairsaxeobas 

miekuTvneba. 

signali SeiZleba gaigzavnos rogorc  mdgomareobis gadasvlis moqmedeba 

avtomatSi an rogorc Setyobinebis gagzavna urTierTqmedebisas. operaciebis 

Sesrlebisas aseve SeiZleba gaigzavnos signali. imisaTvis, rom miuTiTod 

operaciis mier signalis gagzavna, SeiZleba visargebloT mimarTebiT 

damokidebuleba stereotipiT send. 

 

 

movlena Off 

On 

tumOff tumOn 
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nax.4.8.2. 

rogorc nax.4.8.2.-dan Cans signalebi modelirdebian stereotopuli klasebiT, 

romlebic Tavis atributebSi Seicaven informacias, romelic unda gadaices. 

signals Cveulebriv ar gaaCnia operaciebi, radgan is gankuTvnilia mxolod 

informaciis gadasacemad. 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.8.3. 

 nax.4.8.3.-ze warmodgenilia avtomati SimpleBankAccount(ubralo 

sabankoangariSi). angariSidan Tanxis moxsnis moTxovnis  gadaxrisas igzavneba 

signali. signali aRiniSneba xuTkuTxediT, romlis SigniT mieTiTeba signalis 

dasaxeleba. 

signalis miReba aRiniSneba Sezneqili xuTkuTxediT, rogorc es naCvenebia 

nax.4.8..4.-ze. 

Ggadaadgilebis agenti 
 
mdgomareoba 
siCqare 
 

 

mofeTo() 

“Signal” 
Sejaxeba 

 
force:Float 

“send” 

signali 

parametrebi 

InCredit 
 

 

deposit(m)/balance + m 

RejectingWithdrawal 

 
 

entry/logFlejectWithdrawal() 

AcceptingWithdrawal 
 

 

entry/balance=balance - 

mdeposit(m)/balance + m 

Withdraw(m) 

[balance<m] 

Withdraw(m) 

[balance>=m] 

 

RejectedWithdrawal 

close()  

signalis gagzavna  
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nax.4.8.4. signalis miReba 

gamoZaxebis movlenebi. Tu signalis movlena warmoadgens signalis aRZvras, 

gamoZaxebis movlena gankuTvnilia operaciis Sesrulebis aRwerisaTvis. orive 

SemTxvevaSi movlenas SeuZlia gamoiwvios mdgomareobis Secvla avtomatSi. im 

dros rodesac signali warmoadgens asinqronul movlenas, gamoZaxebis movlena 

Cveulebriv sinqronulia. es niSnavs imas, rom rodesac erTi obieqti iniciirebas 

axdens operaciis Sesrulebaze meore obieqtze, romelsac gaaCnia Tavisi avtomati, 

marTva gadaicema gamomgzavnidan mimRebze, amuSavdeba Sesabamisi gadasvla, Semdeg 

operacia sruldeba, mimRebi gadadis axal mdgomareobaSi da ubrunebs marTvas 

gamomgzavns. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.8.5. 

 rogorc nax.4.8.5. – dan Cans vizualurad signalisa da gamoZaxebis movlenebi ar 

gansxvavdebian erTmaneTisagan. magram movlenis mimRebma rasakvirvelia icis am 

gansxvavebis Sesaxeb (operaciis gamocxadebis safuZvelze Tavis operaciaTa 

cxrilSi). signali rogorc wesi muSavdeba avtomatis doneze, xolo gamoZaxebis 

aqtiuri klasi 

InCredit 
 

 

deposit(m)/balance + m 

gamoZaxebis Sida 
movlena 

movlena 

RejectingWithdrawal 

 
 

entry/logFlejectWithdrawal() 

AcceptingWithdrawat 
 

 

entry/balance=balance - 

mdeposit(m)/balance + m 

gamoZaxebis gare 
movlena piroba 

Withdraw(m) 

[balance<m] 

Withdraw(m) 

[balance>=m] 

Semavali 
moqmedeba 

 daurekoT klients processRejectedWithdrawal 

(a : RejectedWithdrawal) 

konteqsti: klasi banki 
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movlena – meTodiT. movlenidan signalze an operaciaze gadasasvlelad 

SesaZlebelia visargebloT instrumentaluri programiT.  

DdroiTi da cvlilebis movlenebi.  droiTi movlena warmoadgens droiTi 

Sualedis amowurvas. igi warmoidgineba gasaReburi sityviT after(Semdeg), mas 

mosdevs gamosaxuleba, romelic iTvlis drois garkveul Sualeds. gamosaxuleba 

SeiZleba iyos martivi an rTuli. Tu ar aris miTiTebuli, drois aTvla iwyeba 

mimdinare mdgomareobaSi Sesvlis momentidan. 

cvlilebis movleniT aRiwereba mdgomareobis Secvla an garkveuli pirobis 

Sesruleba. igi warmoidgineba gasaReburi sityviT when, romelsac mosdevs bulis 

gamosaxuleba. aseTi gamosaxuleba SesaZlebelia absoluturi drois momentis 

(magaliTad, when=11;59) an  pirobis Sesamowmeblad (magaliTad, when altitude<1000). 

 
 
 
 
 
 
 
 

  

 
 
 
 

 
 
 
 
 

nax.4.8.6. 
 

movlenis gagzavna da miReba. signalisa da gamoZaxebis movlenebSi ukidures 

SemTxvevaSi monawileoben ori obieqti: obieqti, romelic agzavnis signals anu 

operaciis iniciirebas axdens, da obieqti, romelsac egzavneba movlena. 

ramdenadac signalebi Tavisi bunebiT asinqronulia, xolo asinqronuli 

gamoZaxebebi TavisTavad warmoadgenen signalebs, movlenaTa semantika ukavSirdeba 

aqtiuri da pasiuri obieqtebis semantikas. 

nebismieri klasis egzmliars SeuZlia gagzavnos signali mimReb obieqtTan an 

moaxdinos masSi operaciis iniciireba. gagzavnis ra signals mimRebTan, igi 

agrZelebs Tavis marTvis nakads, ar elodeba ra misgan pasuxs.. piriqiT, Tu obiqti 

axdens operaciis iniciirebas, igi unda daelodos mimRebisagan pasuxs.  

molodini 

aqtiuria 

cvlilebis movlena  

   when (11:49PM)/selfTest() 

drois movlena  

   after (2 seconds) 

/dropConnection() 
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nebismieri klasis nebismieri egzempliari SeiZleba iyos movlena signalis 

an movlena gamoZaxebis mimRebi. Tu es sinqronuli movlenaa, gamgzavni da mimRebi 

imyofebian mdgomareobaSi randevu operaciis Sesrulebis mTeli xangrZlivobisas. 

es niSnavs, rom gamgzavnis marTvis nakadi blokirdeba mimRebis marTvis nakadiT, 

sanam operacia ar dasruldeba. Tu es signalia, gamgzavni da mimRebi ar Sedian 

mdgomareobaSi randevu: gamgzavni agzavnis signals, magram ar elodeba pasuxs 

mimRebisagan. gamoZaxebis movlenebi, romlebsac Rebulobs obieqti, modelirdeba 

rogorc operaciebi am obieqtis klasebze. dasaxelebuli signalebi, romlebsac 

Rebulobs obieqti, modelirdeba CamonaTvalis saxiT klasis damatebiT 

ganyofilebaSi. 

Tu gare movlenebi gadaicema sistemasa da mis momxmarebels(aqtiors) Soris, 

Sida movlenebi gadaicema sistemis SigniT arsebul obieqtebs Soris, romlis 

magaliTi SesaZlebelia iyos gamoricxva.  

gamoricxvebi. klasebis an interfeisebis qcevis vizualirebis mniSvnelovan 

nawils warmoadgens gamoricxvebis specificireba, romlebsac SeuZliaT aRagznon 

misi operaciebi. Tu gaqvT klasi an interfeisi, maSin operaciebi, romlebic 

SesaZlebelia maTze gamoviZaxoT naTlad Cans aRweridan, magram imis gageba Tu 

romel gamoricxvebs aRagzneben isini ar aris advili, Tu es naTlad ar aris 

miTiTebuli modelSi. 

gamoricxvebi warmoadgenen signalebis kerZo SemTxvevebs da modelirdebian 

stereotopuli klasebiT. gamoricxvebi SesaZlebelia miuerTod operaciebis 

specifikaciebs. gamoricxvebis modelireba warmoadgens operacias, garkveuli 

azriT sawinaaRmdegos signalTa simravlis modelirebisa. signalTa ojaxis 

modelirebis ZiriTadi mizania– movaxdinoT imis specificireba, Tu  romeli 

signalebi SeuZlia miiRos aqtiurma obieqtma; gamoricxvebis modelirebis mizania 

uCvenoT, romeli gamoricxvebi SeiZleba aRiZvres obieqtiT Tavisi operaciebidan. 

gamoricxvebi modelireba xdeba Semdegnairad: 

1. yoveli klasisa da interfeisisaTvis da yoveli maTSi gansazRvruli 

operaciisaTvis ganixileT, romeli gamoricxvebis aRZvra aris 

SesaZlebeli. 

2. moaxdineT gamoricxvebis organizeba ierarqiulad. maRal doneebze 

ganvalagoT zogadi gamoricxvebi, qvedaze – specializirebulebi, 

saWiroebis SemTxvevaSi SemoitaneT Sualeduri gamoricxvebi. 
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3. miuTiTed yoveli operaciisaTvis, romeli gamoricxvebi SeuZlia man 

aRagznos. es SeiZleba miuTiTod diagramaze (damokidebulebiT send 

operaciidan mis gamoricxvamde) an movaTavsoT gamoricxvebis CamonaTvali 

operaciaTa specifikaciaSi.  

 nax.4.8.8..–ze warmodgenilia gamoricxvebis ierarqiuli modeli, romlebic 

SesaZlebelia aRiZvras klasiT  Set. am ierarqiis  TavSi imyofeba abstraqtuli 

klasi Exception, xolo qveviT specializirebuli gamoricxvebi  Duplicate, Overflow da 

Underflow. rogorc Cans, operacia add(damateba) aRagznebs gamoricxvebs 

Duplicate(asli) da Overflow(gadavseba), xolo operacia remove(amogdeba) – mxolod 

operacias Underflow(cda carieli buferis wakiTxvisa). SegveZlo mogvexsna 

damokidebulebebi wina xedidan da Segvetana gamoricxvebi yoveli operaciis 

aRweraSi. rogorc ar unda iyos, viciT ra, Tu romeli gamoricxva aRigzneba 

yoveli operaciis Semdeg, Cven SegveZleba SevqmnaT programebi Set klasis 

gamoyenebiT. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.8.8. 
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4.9.MmdgomareobaTa diagramebi 

MmdgomareobaTa diagrama gamoiyeneba sistemis dinamiuri aspeqtebis 

modelirebisaTvis. faqtiurad igi gviCvenebs avtomats. obieqtis sasicocxlo 

ciklis modelirebisas sasargebloa rogorc moRvaweobis diagramebi, ise 

mdgomareobaTa diagramebi. Mmagram Tu moRvaweobis diagramebi gviCveneben marTvis 

nakads moRvaweobidan moRvaweobamde, mdgomareobaTa diagramaze warmodgenilia 

marTvis nakadi mdgomareobidan mdgomareobamde. 

MmdgomareobaTa diagrama gamoixateba grafis saxiT, masze ZiriTadaT 

gamoisaxeba: 

 Mmartivi da Sedgenili mdgomareobebi; 

 Ggadasvlebi asociirebul movlenebTan an moqmedebebTan erTad. 

DmdgomareobaTa diagrama Sedgenilia elementebisagan, romelic gvxvdeba 

nebismier avtomatSi da maTze gamoiyeneba avtomatis yvela maxasiaTeblebi. 

rogorc yvela diagrama, mdgomareobaTa diagramac SeiZleba Seicavdes SeniSvnebsa 

da SezRudvebs. 

yvelaze xSiraT mdgomareobaTa diagramebs iyeneben reaqtiuli obieqtebis 

modelirebisaTvis, gansakuTrebiT klasebis, precendentebis an mTlianad sistemis. 

reaqtiuls uwodeben iseT obieqtebs, romelTa qceva yvelaze kargad gamoixateba 

misi reaqciiT sakuTari konteqsis gareT momxdar movlenebze. reaqtiul obieqts 

aqvs mkafiod gamoxatuli sasicocxlo cikli, rodesac mimdinare qceva 

gamowveulia warsuliT. rogorc wesi reaqtiuli elementebi imyofebian lodinis 

mdgomareobaSi, sanam ar miiRebs movlenas, xolo rodesac es moxdeba misi reaqcia 

damokidebulia winmdebare movlenebze. Mmas Semdeg rac obieqti moaxdens masze 

reagirebas, igi xelaxla gadadis Semdegi movlenis lodinis mdgomareobaSi. aseTi 

obieqtebisaTvis interess warmoadgens pirvel rigSi mdgradi mdgomareobebi, 

movlenebi romlebic axdenen gadasvlis iniciirebas erTi mdgomareobidan meoreSi 

da moqmedebebi, romlebic sruldeba mdgomareobis Secvlisas. 

reaqtiuli obieqtebis modelirebisas unda movaxdinoT ZiriTadaT sami sagnis 

specificireba: mdgradi mdgomarobebi, romelSic SesaZlebelia imyofebodes 

obieqti, movlenebi, romlebic axdenen gadasvlebis iniciirebas da moqmedebebi, 

romlebic sruldeba mdgomareobis yoveli Secvlisas. reaqtiuli obieqtebis 

modelireba gulisxmobs mTeli misi sasicocxlo ciklis modelirebas, dawyebuli 

Seqmnis momentidan da damTavrebuli misi mospobiT, gansakuTrebuli aqcentiT 

mdgrad mdgomareobebze, romlebSic SeiZleba imyofebodes obieqti. 
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Mmdgradi mdgomaeoba es iseTi mdgomareobaa, romelSic obieqti imyofeba 

ganusazRvrelad didi drois ganmavlobaSi. Mmovlenebs SeuZliaT agreTve 

gadasvlebis iniciireba Tavis TavSi da moaxdinon Sida gadasvlebi, rodesac 

sawyisi da miznobrivi mdgomareobebi erTmaneTs emTxveva. movlenebze an 

mdgomareobis cvlilebaze reaqciisas obieqtma SeiZleba Seasrulos garkveuli 

moqmedeba. 

 reaqtiuli obieqtis qcevis modelirebisas Cven gveZleva saSualeba 

movaxdinoT moqmedebis specificireba, mivabamT ra mas gadasvlasTan an 

mdgomareobis SecvlasTan. LliteraturaSi avtomati, romlis yvela moqmedeba 

mibmulia gadasvlebTan, uwodeben milis manqanas, xolo avtomati romlis 

moqmedebebi mibmulia mdgomareobebTan, muris manqanas. mdgomareobaTa diagramis 

damuSavebisas Cveulebriv gamoiyeneba milis da muris manqanebis kombinacia. 

reaqtiuli obieqtis modelireba Sedgeba Semdegi procesebisagan: 

1. AavirCioT avtomatisaTvis konteqsi – klasi, precendenti an sistema 

mTlianobaSi. 

2. AavirCioT obieqtisaTvis sawyisi da sabolao mdgomareobebi. 

.  

 

 

 

 

 

 

 

 

 

 

 

nax.4.9.1. 

3. DdaadgineT obieqtis mdgradi mdgomareobebi, iseTi romlebSic is SeiZleba 

imyofebodes ganusazRvrelad didi drois ganmavlobaSi. DdaiwyeT zeda 

donis mdgomareobebiT, xolo Semdeg gadadiT qvemdgomareobebze. 

lodini 

Lleqsemis miReba 

tanis miReba 

     Put( c)[c/=’;’] 

/body.append( c);return false 

               Put( c)[c/=’>’] 

/token.append( c);return false 

Put( c)[c/=’<’] 

/return false 

Put( c)[c= =’;’] 

/return true 

Put( c)[c= =’<’] 
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4. MmoaxdineT mdgradi mdgomareobebis mowesrigeba obieqtis mTeli 

sasicocxlo ciklis ganmavlobaSi. 

5. DdaadgineT romel movlenebs SeuZliaT mdgomareobebs Soris gadasvlebis 

iniciireba. warmovadginoT es movlenebi rogorc gadasvlebis trigerebi. 

6. DdaukavSireT moqmedebebi gadasvlebs(milis manqana) da/an 

mdgomareobebs(muris manqana). 

7. ganixileT rogor SeiZleba avtomatis gamartiveba qvemdgomareobebis,   

ganStoebebis, Serwymis da istoriuli mdgomareobebiT 

8. gasinjeT, rom nebismieri mdgomareobis miRweva SesaZlebelia movlenaTa 

garkveuli kombinaciisas. 

9. darwmundiT Cixuri situaciebis ar arsebobaSi, anu iseTebis romlebidanac 

ar aris gadasvla movlenis arc erTi kombinaciisas. 

10. SeamowmeT avtomati xeliT an instrumentaluri saSualebiT da daadgineT 

rogor iqceva is movlenaTa mosalodneli Tanmimdevrobisas da maTze 

reaqciisas. E 

Qnax.4.9.1.-ze moyvanilia mdgomareobaTa diagrama martivi  konteqsurad 

Tavisufali enis garCevisaTvis. aseTi enis magaliTebi SeiZleba vnaxoT sistemebSi, 

romlebSic Semavali an gamomavali nakadi Seadgenen XML- Setyobinebebi. AaseT 

SemTxvevaSi proeqtirdeba avtomati simboloTa nakadis garCevisaTvis, romelic 

daakmayofilebs enis sintaks:E    

     Setyobineba: ’ < ’ striqoni ‘ > ’ Setyobineba ‘ ; ‘ 

Ppirveli striqoni warmoadgens tegs, meore – Setyobinebis tania. mocemuli 

simboloebis nakadidan amoirCeva mxolod Setyobinebebi, romlebic akmayofileben 

sintaksis wesebs.  

naxazidan Cans, rom avtomatisaTvis gaTvaliswinebulia sami mdgradi 

mdgomareoba: lodini, leqsemis miReba da tanis miReba. mdgomareobaTa diagrama 

daproeqtebulia milis manqanis saxiT – moqmedebebi mibmulia gadasvlebTan. 

sinamdvileSi avtomatSi aris mxolod erTi movlena, romelic imsaxurebs 

interess – gamoZaxeba put faqtiuri parametriT c (simboloTi). mdgomareobaSi 

lodini avtomati ukuagdebs yvela simbolos, romlebic ar Seesabamebian leqsemis 

dasawyiss (es specificirebulia damcavi pirobiT). Lleqsemis dasawyisis 

aRmoCenisas obieqtis mdgomareoba icvleba leqsemis miRebaze. imyofeba ra am 

mdgomareobaSi, avtomati inarCunebs yvela simbolos, romlebic ar 

warmoidginebian rogorc leqsemis dasasruli (esec specificirebulia damcavi 
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pirobiT). AaRmoaCens ra leqsemis dasasruls, obieqti gadadis mdgomareobaSi 

tanis miReba. Aam mdgomareobaSi avtomati inarCunebs yvela simbolos, romlebic 

ar warmoidginebian rogorc Setyobinebis dasasruli (ix. Ddamcavi piroba). 

rogorc ki miiReba Setyobinebis dasasruli, obieqtis mdgomareoba icvleba 

mdgomareobiT lodini. Bbrundeba mniSvneloba, romelic gviCvenebs, rom 

Setyobineba garCeulia da avtomati mzad aris Semdegis misaRebaT. 

YyuradReba unda mivaqcioT im garemoebas, rom es diagrama aRwers avtomats, 

romelic muSaobs uwyvetad – masSi ar aris sabolao mdgomareoba.  

mdgomareobebis modelireba klasebisaTvis. Tu sistemaSi gvaqvs mdgomareobisagan 

damokidebuli obieqtebi qcevis rTuli dinamikiT, maSin maTTvis SesaZlebelia 

avagoT modeli, romelic aRwers obieqtis mdgomareobebs da gadasvlebs maT 

Soris. es modeli warmosdgeba mdgomareobis diagramis saxiT. 

magaliTisaTvis ganvixiloT klasi CourseOffering – is obieqtis qceva. 

mdgomareobis diagrama igeba ramodenime etapad. 

etapi 1. mdgomareobebis identificireba. mdgomareobaTa gamovlenis niSnebia 

obieqtis atributebis mniSvnelobebis Secvla da kavSirebis gawyveta sxva 

obieqtebTan. ase magaliTad, obieqti CourseOffering SeiZleba imyofebodes 

mdgomareobaSi Open (kursze miReba gaxsnilia) manamde, sanam masze 

daregistrirebul studentTa raodenoba ar gadaaWarbebs 10-s, xolo rogorc ki 

gadaaWarbebs 10-s, obieqti gadadis mdgomareobaSi Closed (kursze miReba 

daxurulia). amas garda, obieqti CourseOffering SesaZlebelia imyofebodes 

mdgomareobaSi Unassigned (igi aravis ar miyavs anu ar arsebobs kavSiri Professor 

– is romelime obieqtTan) an Assigned  (aseTi kavSiri arsebobs). 

etapi 2. movlenaTa identificireba. movlenebi, rogorc wesi dakavSirebuli 

arian garkveuli operaciebis SesrulebasTan. precedent „avirCioT kursebi 

swavlebisaTvis“ analizisas klasSi CourseOffering movaleobebis ganawilebis 

Sedagad ganisazRvra ori operacia – addProfessor da removeProfessor, 

dakavSirebulni garkveuli profesoris mier kursebis arCevasTan (axali 

kavSiris Seqmna) da arCeuli kursze uaris Tqma (kavSiris gawyveta). am 

operaciebs Seusabameben or movlenas – addProfessor da removeprofessor. 
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X1 

Open X2 Closed 

Unassigned 
Cancelled 

X3 

X6 
X6 

X4 
X5 

X7 
Full 

Assigned 
X8 

X13 X6 

X9 

H 
Commited 

X1 

X1 

 
 

nax.4.9.2. gadasvlebi mdgomareobebs Soris 
 

etapi 3. mdgomareobebs Soris gadasvlebis identificireba. gadasvlebi 

gamoiZaxebian movlenebiT. maSasadame, Unassigned da Assigned  erTdebian ori 

gadasvliT (nax.4.9.2.). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

nax.4.9.3. mdgomareobis diagrama kompoziciuri mdgomareobebiT 
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 CourseOfering obieqtis qcevis Semdgomi detalizebas mivyavarT 

mdgomareobis diagramis agebamde (nax.4.9.3.). mocemul diagramaze gamoyenebulia 

modelirebis iseTi SesaZleblobebi, rogoric aris kompoziciuri (composite 

state) da istoriuli mdgomareobebi (history state). mocemul SemTxvevaSi 

kompoziciuri mdgomareobebia Open da Closed, xolo CarTuli mdgomareobebia 

– Unassigned, Assigned, Cancelled (kursi gauqmda), Full (kursi Sevsebulia) da Committed 

(kursi CarTulia ganrigSi). kompoziciur mdgomareobebi saSualebas iZlevian 

gavamartivoT diagrama, SevamciroT ra gadasvlebis raodenoba, ramdenadac 

CarTuli mdgomareobebi memkvidreobiT iZenen kompoziciuri mdgomareobebis 

yvela Tvisebebsa da gadasvlebs. 

istoriuli mdgomareoba – es psevdomdgomareobaa, romelic aRadgens 

winamdebare aqtiur mdgomareobas kompozitur mdgomareobaSi. igi saSualebas 

aZlevs kompozitur  mdgomareobas Open      daimaxsovros romeli CarTuli 

mdgomareoba (Unassigned   an Assigned) iyo mimdinare Open – dan gamosvlis 

momentSi, imisaTvis rom nebismieri gadasvla Open – Si (add student an remove 

student) brundebodes swored am CarTul mdgomareobaSi, da ara sawyis 

mdgomareobaSi. 

diagramis gadatvirTvis Tavidan asacileblad, qvemoT moyvanilia im movlenebis 

aRwera, romlebic ganapirobeben erTi mdgomareobidan gadasvlas meoreSi: 

X1 – studentebis raodenoba=0;  

X2 - registraciis daxurva; 

X3 – daxurva; 

X4 - profesoris damateba;  

X5 - profesoris amogdeba;  

X6 – damTavreba; 

X7 – daxurva[studentebis raodenoba<3]; X8 – 

studentebis raodenoba =10; 

X9 – registraciis daxurva[studentebis raodenoba>=3]; X10 – 

daixura {studentebis raodenoba>=3}; 

X11 – studentis damateba /studentis_raodenoba=studentis_raodenoba+1;  

X12 – studentis damateba 

/studentis_raodenoba=studentis_raodenoba+1;  

X13 - registraciis daxurva. 



145 

 

Tavi 5 
sistemis realizeba 

 
avtomatizebuli sistemis proeqtirebisas saWiro xdeba ganvixiloT rogorc 

logikuri, ise misi fizikuri aspeqtebi. logikur elementebs ganekuTvnebian iseTi 

arsebi, rogoric aris klasebi, interfeisebi, kooperaciebi, urTierTqmedebebi da 

avtomatebi, xolo fizikurs – komponentebi (logikuri arsebis fizikuri 

dajgufeba) da kvanZebi (aparatura, romelzedac ganlagdebian da sruldebian 

komponentebi). 

zemoT ganxiluli yvela diagramebi gamosaxavdnen sistemis modelis agebis 

konceptualur aspeqtebs da miekuTvnebodnen warmodgenis logikur dones. 

logikuri warmodgenis damaxasiaTebeli niSania is, rom igi operirebs cnebebiT, 

romlebsac ara aqvT damoukidebeli materialuri ganxorcieleba. sxva sityvebiT, 

logikuri warmodgenis sxvadasxva elementebi, rogoric aris klasebi, asociacia, 

mdgomareoba, Setyobineba, ar arseboben materialurad an fizikurad.Eisini 

mxolod asaxaven fizikuri sistemis struqturis gagebas an misi qcevis aspeqtebs 

momxmareblis TvalTaxedviT. 

Llogikuri warmodgenis ZiriTadi daniSnuleba mdgomareobs imaSi, rom 

moaxdinon sistemis modelis elementebs Soris struqturuli da funqcionaluri 

mimarTebebis analizi. magram konkretuli fizikuri sistemis Sesaqmnelad 

aucilebelia raime saSualebebiT moxdes logikuri warmodgenis yvela 

elementebis realizeba konkretul materialur arsebSi.LE 

 
5.1. realizebis samuSao nakadi 

 
realizebis samuSao nakadSi samuSao obieqt-orientirebuli 

analitikosisaTvis an damproeqtebelisaTvis sakmaod mcirea. magram aris 

sakiTxebi, romlebic moiTxoven yuradRebiT ganxilvas. 

realizaciis samuSao nakadi iwyeba dazustebis fazaSi da warmoadgens 

agebis fazis ZiriTad nakads. realizacia Sedgeba saproeqto modelis gardaqmnaSi 

Sesrulebad kodSi. analitikosis an damproeqteblis TvalsazrisiT realizaciis 

mizania – realizaciis modelis warmoeba. es modeli moicavs saproeqto klasebis 

ganawilebas komponentebis mixedviT. es rogor xorcieldeba umetesad 

damokidebulia daprogramebis konkretul enaze. 
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realizaciis procesSi ZiriTadi yuradReba mimarTulia Sesrulebadi kodis 

warmoebaze. realizaciis modelis Seqmna SeiZleba iyos gverdiTi produqti am 

procesis, magram modelirebis ara aSkara moRvaweoba. Cveulebriv modelirebis 

mravali instrumentaluri saSualeba iZleva saSualebas SevqmnaT realizaciis 

modeli sawyisi kodidan uku daproeqtebis saSualebiT. es saSualebas aZlevs 

programistebs efeqturad moaxdinon realizaciis modelireba. 

magram aris ori SemTxveva, rodesac Zalian mniSvnelovania, rom gamocdilma 

analitikosebma an damproeqteblebma Caataron realizaciis modelireba. 

 rodesac gaTvaliswinebulia kodis pirdapiri generireba modelidan, 

saWiro iqneba ganvsazRvroT iseTi detalebi, rogoric aris sawyisi 

failebi da komponentebi. 

 Tu xorcieldeba komponentur-orientirebuli damuSaveba komponentebis 

xelmeored gamoyenebis mizniT, saproeqto klasebis da interfeisebis 

ganawileba komponentebis mixedviT xdeba strategiulad mniSvnelovani 

sakiTxi. albaT, Tqven mogindebaT pirvelad proeqtis am nawilis 

modelireba, da ara yvelaferi davakisroT programistebs. 

damokidebuleba realizaciis modelsa da saproeqto models Soris Zalin 

martivia. faqtiurad realizaciis modeli – es saproeqto modelis warmodgenaa 

realizaciis TvalTaxedviT. sxva sityvebiT, realizaciis modeli – es saproeqto 

modelis nawilia, romelic dakavebulia realizaciis sakiTxebiT. 

 

  

 

 

 

nax.5.1. 

                                      
 

nax.5.1. 

igi gansazRvravs, Tu  saproeqto elementebi rogor warmoidginebian 

artefaqtebiT da es artefaqtebi rogor ganlagdebian kvanZebze. artefaqtebi 

warmoadgenen realuri arsebis aRwerebs, rogoric aris sawyisi failebi, xolo 

kvanZebi warmoadgenen mowyobilobebis aRweras an Sesrulebis garemos, romelSic 

 
saproeqto modeli 

realizaciis 
modeli 
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es arsebi ganlagdebian. mimarTebebi saproeqto medelsa da realizaciis models 

Soris moyvanilia nax.5.2. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

nax.5.2. 
     mimarTeba “manifest” artefactebsa da komponentebs Soris miuTiTebs imaze, 

rom artefactebi warmoadgenen komponentebis fizikur warmodgenebs. magaliTad, 

komponenti SesaZlebelia Sedgebodes klasisa da interfeissisgan, romlebic 

realizebuli arian erTi artefaqtiT: failiT, romelic Seicavs sawyis kods. 

saproeqto komponentebi – es logikuri arsebia, romlebic ajgufeben 

saproeqto elementebs. xolo realizaciis artefaqtebi proecirdebian 

realurebze., realizaciis miznobrivi enis dajgufebis fizikuri meqanizmebi. 

ZiriTadi artefaqti realizaciis samuSao nakadis obieqt- orientirebuli 

analitikosisa an damproeqteblis TvalsazrisiT – realizaciis modelia. es 

modeli Sedgeba komponentebis diagramisagan, romlebic gviCveneben, artefaqtebi 

rogor warmoadgenen komponentebs, da axali tipis diagramisagan – ganlagebis 

diagramisagan. ganlagebis diagrama axdens fizikuri gamoTvliTi kvanZebis 

modelirebas, romlebzec ganlagdebian programuli artefaqtebi, da mimarTebebi 

am kvanZebs Soris.  

 

 

 

 

 
saproeqto 
modeli 

 
relizaciis modeli 

“komponenti” 

C1 

“komponenti” 

C2 

 

“device” n1 

“device’ n2 

“artifact” a1 

“artifact” a2 

“artifact” a2 

“manifest”  
kvanZi  

“manifest”  

“manifest”  

artefaqti
i  
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K5.2. komponentebi. komponentebis diagrama 

 

maSasadame, sistemis sruli programuli proeqti Sesdgeba logikuri da 

fizikuri warmodgenebis erTobliobisagan, romlebic erTmaneTTan SeTanxmebuli 

unda iyos. 

fizikuri arsebis modelirebisaTvis gamoiyenebian komponentebi. maT 

miekuTvnebian Sesrulebadi modulebi, biblioTekebi, cxrilebi, failebi da 

dokumentebi.  

xids logikur da fizikur modelebs Soris qmnian interfeisebi. komponenti 

axdens garkveuli interfeisebis realizebas. Sesabamisad, logikur modelSi 

specificirebuli romelime klasis interfeisi, Semdeg realizebuli unda iqnas 

garkveuli komponentiT. 

grafikulad komponenti gamoisaxeba Semdegi saxiT 

 

 

 

nax.5.3. 

Bbevri mimarTebiT komponentebi msgavsia klasebis. erTsac da meoresac 

gaaCnia saxeli, SeuZliaT interfeisebis realizeba, Sevidnen damokidebulebis, 

ganzogadebis da asociaciis mimarTebebSi, miiRon monawileoba urTierTqmedebaSi. 

magram komponentebsa da klasebs Soris aris arsebiTi gansxvavebac. kerZod, 

klasebi warmoadgenen logikur abstraqciebs, xolo komponentebi – fizikur 

arsebs. es ki miuTiTebs, rom komponentebsa da klasebs Soris arsebobs garkveuli 

mimarTeba, kerZod komponentebi axdenen klasebis realizebas. kavSirs 

komponentebsa da maTSi realizebul klasebs Soris warmoadgenen 

damokidebulebis mimarTebiT. aseT informacias aqvs didi mniSvneloba logikuri 

da fizikuri warmodgenebis SeTanxmebisaTvis. nax.5.4.-ze moyvanilia aseTi 

damokidebulebis fragmenti, rodesac garkveuli komponenti damokidebulia 

Sesabamisi klasebisagan. cxadia, cvlilebebma klasebis aRweris struqturaSi 

SeiZleba gamoiwvios komponentis Secvla. 

moyvanili ganmartebidan gamomdinare komponentebi SesaZlebelia ganlagdnen 

kvanZebSi, xolo klasebi – ara. klasebs SeiZleba gaaCndeT atributebi da 

 

 

                 Sesia.exe dasaxeleba 
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operaciebi. komponentebi floben mxolod operaciebs, romlebic misaRwevia maTi 

interfeisebidan.  

 

 

 

 

 

nax.5.4. 

interfeisi, romelic realizdeba komponentiT, uwodeben eqsportirebul 

interfeiss. es niSnavs, rom komponenti mocemuli interfeisidan warudgens rig 

momsaxurebebs sxva komponentebs. komponents SeuZlia bevri interfeisebis 

eqsportireba. interfeisi, romliTac komponenti sargeblobs uwodeben 

importirebuls. es niSnavs, rom komponenti SeTavsebulia interfeisTan da 

damokidebulia misgan Tavisi funqciebis Sesrulebisas. komponents SeuZlia 

sxvadasxva interfeisebis importireba, amasTan misTvis dasaSvebia erTdroulad 

eqsportireba da importireba. 

konkretuli interfeisi SeiZleba eqsportirebuli iyos erTi komponentiT da 

importirebuli meores mier. Tu or komponents Soris ganlagebulia interfeisi, 

maTi uSualo urTierTdamokidebuleba iyofa. komponenti, romelic iyenebs 

mocemul interfeiss, ifunqcionirebs koreqtulad (ganurCevlad imisa, romeli 

komponentiT iqneba realizebuli interfeisi). cxadia, komponenti SeiZleba 

gamoyenebul iqnas garkveul konteqstSi mxolod maSin, rodesac yvela misi 

importirebuli interfeisebi eqsportirebulni arian romeliRac sxva 

komponentebiT.  

nax.4.5.-ze moyvanilia komponentebi, romelTagan B komponenti axdens IC  

 

 

 

nax.5.5. 

interfeisis realizebas (eqsportirebas), xolo komponenti A axdens mis 

importirebas (ukavSirdeba mas damokidebulebis mimarTebiT). 

      

      A 

      

       

      

       

      

      B 

      

       

      

       

IC 

 

W.exe 

klass-A 

klass-B 
 

klass-C 
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sistema SesaZlebelia Seiqmnas komponentebisagan, xolo Semdeg ganvaviTaroT 

is, davamatoT ra axali komponentebi an SevcvaloT Zveli – damatebiTi 

kompilaciis gareSe. amis miRweva SesaZlebelia interfeisebis meSveobiT. 

dadgindeba ra interfeisi SesaZlebelia Caisvas muSa sistemaSi muSa komponenti, 

romelic SeTavsebulia am interfeisTan an warmoadgens mas. sistema SesaZlebelia 

gafarTovdes axali komponentebis CarTviT, romlebic uzrunvelyofen axal 

momsaxurebas damatebiTi interfeisebis meSveobiT, aseve komponentebiT, 

romlebsac unari aqvT gamoicnon da gamoiyenon es axali interfeisebi. aseTi 

semantikidan gamomdinare, komponenti es sistemis fizikuri Sesacvlelad 

dasaSvebi nawilia, romelic SeTavsebulia erT interfeisTan da realizebas 

uwevs sxvebs.  

gamoyofen sami saxis komponentebs: 

1. ganlagebis komponentebi, romlebic aucilebelia da sakmarisi Sesrulebadi 

sistemis agebisaTvis. maT ricxvs miekuTvneba dinamiurad damakavSirebeli 

biblioTekebi (DLL) da Sesrulebadi programebi (EXE).  

2. komponentebi – muSa produqtebi. es damuSavebis procesis gverdiTi Sedegia. mas 

SeiZleba mivakuTvnoT failebi programis sawyisi teqstebiT da monacemebiT, 

romlebisganac iqmneba ganlagebis komponentebi. aseTi komponentebi ar 

Rebuloben uSualo monawileobas Sesrulebadi sistemis muSaobaSi, magram 

warmoadgenen samuSao produqts, romlebisganac iqmneba Sesrulebadi sistema. 

3. Sesrulebis komponentebi. isini iqmnebian rogorc sistemis muSaobis Sedegi.   

komponentebi SesaZlebelia dajgufebul iqnas paketSi da maT Soris 

SesaZlebelia damokidebulebis, ganzogadebis, asociaciis da realizaciis 

mimarTebebi. 

 modelirebis unificirebul enaSi(UML) gansazRvrulia xuTi standartuli 

stereotipi komponentebTan mimarTebaSi da TviTeuls Seesabameba Tavisi 

grafikuli gamosaxva: 

 executable(Sesrulebadi)  – gansazRvravs  

komponents, romelic SesaZlebelia Sesruldes kvanZSi. 
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 Library(biblioTeka)             – gansazRvravs statikur an dinamiur 

obieqtur biblioTekas; 

 

 table(cxrili)         - gansazRvravs komponents, romelic warmoadgens 

monacemTa bazis cxrils. 

 file(faili)  - gansazRvravs komponents, romelic warmoadgens 

dokuments, sawyisi teqstiT da monacemebiT. 

 document(dokumenti)    - gansazRvravs komponents, romelic 

warmoadgens dokuments.  

damuSavebuli komponentebis organizaciisa da maT Soris damokidebulebebis 

asaxvisaTvis gamoiyeneba komponentebis diagrama. 

aq Sedis kvanZze ganlagebuli fizikuri arsebis, magaliTad programebis, 

biblioTekebis, cxrilebis, failebis da dokumentebis modelireba. arsebiTad, 

komponentebis diagrama – es klasebis diagramaa, fokusirebuli sistemur 

komponentebze. 

grafikulad komponentebis diagrama Cveulebriv Seicavs komponentebs, 

interfeisebs da mimarTebebs maT Soris (damokidebulebis, ganzogadebis, 

asociaciis da realizaciis).  

komponentebis formireba da maTi gamoyeneba sistemis realizebisaTvis. 
Tu sistema Sedgeba erTi Sesrulebadi failisagan, komponentebis modelireba 

saWiro ar aris. xolo Tu sistema Sedgeba ramodenime komponentisagan da masTan 

asocirebuli obieqturi biblioTekebisagan, maSin komponentebis modelireba 

dagvexmareba fizikuri sistemis awyobisaTvis.  

zemoT moyvanili dayofidan gamomdinare, sistemis realizeba gulisxmobs 

ganlagebis, muSa produqtebis da Sesrulebis komponentebis formirebas.  

yvelaze xSirad komponentebi gamoiyenebian ganlagebis komponentebis 

modelirebisaTvis, romlebic Seadgenen sistemis realizebas. ganlagebis 



152 

 

komponentebis formirebisaTvis Tavdapirvelad ganisazRvreba operaciuli 

sistemis garemo(Windows, Linux) da SeirCeva daprogramebis ena, romlis garemoSic 

unda moxdes kodebis ageba.  

programuli kodebis Semdeg muSavdeba monacemTa bazis, misi cxrilebisa da 

indeqsuri failebis komponentebi. monacemTa bazebis marTvis sistemebi (mbms) 

farTod gavrcelebuli daprogramebis sistemebia, romelTa daniSnulebas 

informaciis miReba, Senaxva da kompiuteris saSualebiT damuSaveba warmoadgens. 

monacemTa bazebis marTvis zogierTi Tanamedrove sistema monacemTa bazebis 

Seqmnis Zlieri meqanizmebiTaa aRWurvili. maT ganekuTvneba monacemTa bazebis 

daproeqtebis avtomatizebuli instrumentuli saSualebebi mravalfanjriani 

reJimiTa da Setanili informaciis sintaqsuri kontrolis gaTvaliswinebiT.  

damuSavebuli komponentebi erTiandeba konteqstur diagramebSi da mzaddeba 

server-monacemTa bazebSi gansaTavseblad. centralur server-bazasTan erTad 

gaTvaliswinebuli unda iyos sarezervo, arqivirebuli bazis arseboba. server-

bazebis administrirebis reglamenti unda SemuSavebuli iqnas sistemis danergvis 

Semdeg, gamomdinare funqciuri avtomatizebuli samuSao adgilebis raodenobisa 

da menejmentis miznebidan. 

garda specialuri programuli da sabazo failebis damuSavebisa, farTod 

gamoiyeneba standartuli da servisuli biblioTekebis programebi, rac 

xorcieldeba obieqt-orientirebuli da struqturuli daprogramebis principebiT.  

komponentebis formireba aucileblad iTvaliswinebs maT testirebas da 

saboloo muSa saxemde miyvanas, agreTve dokumentirebisa da instruqciebis 

momzadebas momxmareblebisaTvis, sistemisa da monacemTa bazebis 

administratorebisaTvis.  

komponentebis diagrama SesaZlebelia gamoviyenoT Ksistemis realizebis 

sxvadasxva doneze, pirvel rigSi sawyisi kodis modelirebisaTvis. umravlesoba 

obieqt- orientirebul programirebis enebSi kodi iwereba damuSavebis 

integrirebul garemoSi, romlebic inaxaven sawyis teqstebs failebSi. 

komponentebis diagramebi SesaZlebelia gamoviyenoT am failebis konfiguraciis 

marTvis modelirebisaTvis, romlebic warmoadgenen komponentebs – samuSao 

produqtebs. 

nax.5.6.-ze naCvenebia sawyisi failebi, romlebidanac iqmneba biblioTeka A.dll. 

naxazze Cans sami saTao failebi(A.h, B.h, C.h), romlebic warmoadgenen garkveuli 
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klasebis specifikaciebs, aseve faili D.cpp, romelic warmoadgens erT-erTi 

klasis realizacias. 

 

 

 

 

 

 

 

 

nax.5.6. 

nax. 5.7.-ze moyvanilia komponentebis nakrebi saswavlo procesis 

organizebisaTvis. diagrama Sedgeba erTi Sesrulebadi programisagan 

(datvirtva.exe) da biblioTekebisagan (gegma, Controls, Menus, Dialogs). 

komponentebis gamosaxvisaTvis gamoyenebulia standartuli elementebi 

Sesrulebadi programebisa da biblioTekebisaTvis.  

 

 

 

 

 

 

 

 

 

 

nax.5.7. 

komponentebis modelirebis mniSvneloba kidev ufro izrdeba, Tu sistemis 

ganviTarebasTan erTad saWiro xdeba misi sxvadasxva nawilebis konfiguraciis 

marTva da versiebis kontroli. versia – es SedarebiT sruli da SeTanxmebuli 

artefaqtebis nakrebia, romelic waredgineba Sida an gare momxmarebels. 

 

             
datvirtva.exe 

Controls.dll 

Menus.dll 
 

Dialogs.dll 

gegma.dll 

A.h 

D.cpp 

C.h 

B.h 
------------

------------
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------------
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------------

------------

----------- 

------------

------------
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------------
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------------
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------------

------------

------ 
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sistemisaTvis, romelic Sedgenilia komponentebisagan, versia upirveles yovlisa 

gulisxmobs im nawilebs, romlebic aucilebelia davayenoT muSa sistemis 

misaRebaT. versiebis modelirebisas komponentebis diagramis meSveobiT xdeba 

gadawyvetilebebis vizualireba, romlebic miiReba sistemis fizikuri 

Semadgenlebis, ese igi komponentebis ganlagebis mimarT.  

nax.5.8.-ze moyvanilia Sesrulebadi versiis nawilis modeli. naxazidan Cans 

erTi komponenti A.dll, romelic axdens interfeisis IC1 eqsportirebas, romlis 

importsac axdens sxva komponenti B.dll. C.dll axdens kidev erTi interfeisis 

eqsportirebas IC2, romelic SesaZlebelia gamoyenebul iqnas sxva komponentebis 

mier sistemaSi. diagramaze naCvenebia kidev erTi komponentiAA.dll, romelic aseve 

axdens interfeisebs, Tumca maTi detalebi damalulia, naCvenebia mxolod 

damokidebuleba B.dll –sa A.dll-gan.   

 

 

 

 

 

 

 

 

 

nax.5.8. 

mniSvnelovania komponentebis diagramis roli monacemTa bazis fizikuri  

modelirebisas. monacemTa bazis logikuri sqema aRwers Senaxuli monacemebis 

leqsikons, aseve maT Soris kavSiris semantikas. fizikurad yvelaferi es inaxeba 

monacemTa bazaSi. logikuri sqemis asaxva obieqt-orientirebul monacemTa bazaze 

siZneles ar warmoadgens, SedarebiT rTulia asaxva relaciurze. siZnele 

ganpirobebulia imiT Tu rogor gamovsaxoT klasebi cxrilebis meSveobiT da 

operaciebi, gansazRvrulni logikur sqemaze. am dros xelmZRvaneloben Semdegi 

mosazrebiT - ubralo operaciebi Seqmna, ganaxleba da amogdeba realizdeba SQL 

da ODBC standartuli saSualebebiT, xolo ufro rTuli qceva (magaliTad, 

biznes wesebi) gamoisaxebian trigerebze da Sesanax procedurebze. 

A.dll B.dll 

C.dll 

IC1 

IC2 
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5.9. naxazze naCvenebia monacemTa bazis ramodenime cxrili, aRebuli umaRlesi 

saswavleblis sainformacio sistemidan. masze asaxulia erTi baza (gamosaxuli 

komponentiT stereotipiT database), romelic Sedgeba xuTi cxrilisagan 

(gamosaxulni komponentebis saxiT stereotipiT interface). 

 

 

 

 

 

 

 

 

 

nax.5.9. 

 vizualirebisas komponentebis diagramaze komponentebi gamoisaxebian 

cxrilis stereotipiT da SesaZlebelia uCvenoT TiToeuli cxrilis Sedgeniloba, 

Tumca es mocemul magaliTSi naCvenebi ar aris. komponentebs SesaZlebelia 

gaaCndeT atributebi, amitom fizikuri monacemTa bazis modelirebisas farTod 

gamoiyeneba atributebi cxrilis TiToeuli svetis aRwerisaTvis. aseve 

komponentebs SesaZlebelia qondeT operaciebi, romliTac SeiZleba visargebloT 

Sesanaxi procedurebis aRniSvnisaTvis. 

bolos, komponentebis diagramiT SesaZlebelia adapturi sistemebis 

modelireba. zogierTi sistemebi absoluturaT statikurni arian - maTi 

komponentebi Cndebian, Rebuloben monawileobas SesrulebaSi, xolo Semdeg 

qrebian scenidan. sxvebi ufro dinamiurni arian. isini Seicaven komponentebs, 

romlebic migracias ganicdian. aseTi sistemebis warmodgenisaTvis gamoiyeneba 

komponentebis diagrama. 

didi sistemebisaTvis, romlebic ramodenime kompiuterze imarTeba, saWiro 

xdeba komponentebis ganawilebis saSualebebis modelireba, dauniSnoT ra 

TiToeuls kvanZi, romelzedac is ganlagdeba.  

 

 

school.db 

course instructor school department

t 
student 
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5.3. ganlageba. ganlagebis diagrama 
 

komponentebi, romelsac viyenebT, unda ganlagdnen romelime 

aparaturaze(kvanZze), winaaRmdeg SemTxvevaSi isini ver Sesruldebian. 

avtomatizebuli sistema amitomac Sedgeba programuli da aparatuli 

uzrunvelyofisagan. 

artefaqtebi. artefaqti warmoadgens realuri arsis aRweras, magaliTad, 

rogoric aris faili. artefaqtebis magaliTebia: 

 sawyisi failebi; 

 Sesrulebadi failebi; 

 scenarebi; 

 monacemTa bazis cxrilebi; 

 dokumentebi; 

 damuSavebis procesis Sedegebi, magaliTad UML-modeli. 

artefaqtis egzempliari warmoadgens konkretuli artefaqtis konkretul 

egzempliars. artefaqtis egzempliarebi ganlagdebian kvanZebis egzempliarebze. 

artefaqtebs SeuZliaT warmoadginon erTi an meti komponentebi. artefaqtebs 

SeuZliaT uzrunvelyon nebismieri tipis UML-elementis fizikuri warmodgena. 

Cveulebriv isini warmoadgenen erT an ramodenime komponentebs 

UML-Si ganlageba -  es artefaqtebis kvanZebis mixedviT an artefaqtebis 

egzempliarebis kvanZebis egzempliarebis mixedviT ganawilebaa. ganlagebis 

diagrama gansazRvravs fizikur mowyobilobas, romelzedac Sesruldeba 

programuli sistema, aseve aRwers, Tu rogor ganlagdeba programuli 

uzrunvelyofa am mowyobilobaze. 

ganlagebis diagramis ori forma arsebobs: 

1. deskriftoruli forma – Seicavs kvanZebs, mimarTebebs kvanZebs Soris da 

artefaqtebs. kvanZi warmoadgens mowyobilobis tips (mag. pk). analogiurad 

artefaqti warmoadgens fizikuri programuli artefaqtis tips., mag. Java 

JAR- faili. 

2. egzempliaruli forma – Seicavs kvanZebis egzempliarebs, mimarTebebs 

kvanZebis egzempliarebsa da artefaqtebis egzempliarebs. kvanZebis 

egzempliarebi warmoadgenen konkretul, mowyobilobis identificirebul 

nawils.(mag. jimis pk). artefaqtis egzempliari warmoadgens programuli 
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uzrunvelyofis konkretuli egzempliaris tips. mag. konkretuli JAR- 

faili. 

marTalia ganlagebis diagrama ganixileba rogorc realizaciis samuSao nakadi, 

daproeqtebisas, misi pirveli miaxloeba xSirad iqmneba rogorc aparatuli 

mowyobilobis arCevis procesi. SesaZlebelia daviwyoT ganlagebis diagramis 

deskriftoruli formidan, SemovisazRvroT  kvanZebiTa da maT Soris 

kavSirebiT, xolo Semdeg davazustod igi da gadavaqcioT erT an ramodenime 

egzempliarul formaSi. rodesac gaxdeba cnobili ufro meti mowyobilobis 

saitis Sesaxeb, romelzedac ganlagdeba proeqti, aucileblobis SemTxvevaSi 

SesaZlebelia Seiqmnas ganlagebis diagramis egzempliaruli forma, romelic 

gviCvenebs am saitze faqtiurad gamoyenebul kompiuterebsa da mowyobilobebs. 

maSasadame, ganlagebis diagramis Seqmna – es aris procesi ori etapisagan: 

1. daproeqtebis samuSao nakadSi ZiriTadi yuradReba eTmoba kvanZebs an 

kvanZebis egzempliarebs da kavSirebs maT Soris. 

2. realizaciis samuSao nakadSi – artefaqtebis egzempliarebis kvanZebis 

egzempliarebis mixedviT (egzempliaruli forma) an artefaqtebis kvanZebis 

mixedviT ganawilebas (deskriftoruli forma). 

kvanZebi. kvanZi warmoadgens gamoTvliTi resursis tips. UML2-is specifikaciiT – 

kvanZi warmoadgens gamoTvliTi resursis tips, romelzedac ganlagdebian 

artefaqtebi SesrulebisaTvis. arsebobs ori stereotipi kvanZebisaTvis: 

 “device” (mowyobiloba) – kvanZi warmoadgens gamoTvliTi mowyobilobis tips, 

magaliTad pk an serveri Fire Sun korporaciis. 

 “execution environment” (Sesrulebis garemo) – kvanZi warmoadgens programuli 

uzrunvelyofis Sesrulebis garemos tips. magaliTad veb-serveri Apache . 

asociacia kvanZebs Soris warmoadgens kavSiris arxs, romliTac SesaZlebelia 

informaciis gadacema orive mimarTulebiT 

kvanZis egzempliari warmoadgens konkretul gamoTvliTi resurss. Tu saWiroa 

uCvenoT kvanZebis konkretuli egzempliarebi, SesaZlebelia gamoviyenoT 

ganlagebis diagramis egzempliaruli forma. diagramis egzempliarul formaSi 

egzempliarebi warmoadgenen realur fizikur mowyobilobebs an gamoTvlis 

garemos realur egzempliarebs, romlebic sruldebian am mowyobilobebze. 

ganlagebis diagramis deskriftoruli forma kargia fizikuri arqiteqturis 

tipis modelirebisaTvis, xolo egzempliaruli forma – am arqiteqturis 

faqtiuri ganlagebisaTvis konkretul saitze. 
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artefaqti warmoadgens realuri arsis aRweras, magaliTad iseTis rogoric aris 

faili. artefaqtis egzempliari warmoadgens konkretuli artefaqtis konkretul 

egzempliars. 

artefaqtebma SesaZlebelia warmoadginon erTi an ramodenime komponenti.  

maSasadame, kvanZi – fizikuri elementia, romelic arsebobs Sesrulebis dros 

da warmoadgens gamoTvliT resurs, romelic Cveulebriv flobs rogorc minimum 

mexsierebis garkveul moculobas, xolo xSiraT aseve procesorsac.  

grafikulad kvanZi gamoisaxeba kubis saxiT. yovel kvanZs gaaCnia saxeli, 

romelic warmoadgens teqstur striqons(ix.nax.5.10.). 

 

 

 

 

 

 

nax.5.10. 

obieqtebis an komponentebis simravle, romlebic miwerilia kvanZze rogorc 

jgufze, uwodeben ganawilebis elements. kvanZebs Soris yvelaze gavrcelebuli 

mimarTebaa asociacia. mocemul konteqstSi asociacia warmoadgens kvanZebis 

fizikur SeerTebas.  

kvanZebi ZiriTadaT gamoiyenebian: 

 procesorebisa da mowyobilobebis modelirebisaTvis, romlebic qmnian 

avtonomiuri, klient-serveruli da ganawilebuli sistemebis topologias.  

 sistemaSi Semavali komponentebis fizikuri ganawilebis vizualirebisa da 

specificirebisaTvis procesorebisa da kvanZebis mixedviT. 

procesori es kvanZia, romelsac SeuZlia monacemebis damuSaveba, anu 

Seasrulos komponenti. mowyobiloba es kvanZia, romelsac ar SeuZlia monacemebis 

damuSaveba da saerTo jamSi gamoiyeneba realur samyarosTan dakavSirebuli 

raimes warmodgenisaTvis.  

procesorebisa da mowyobilobebis modelirebisas Tavidan axdenen 

gamoTvliTi elementebis identificirebas. Tu es elementebi warmoadgenen saerTo 

saxis procesorebsa da mowyobilobebs miuweren maT Sesabamis standartul 

stereotipebs. magram, Tu es procesorebi da mowyobilobebi Sedian saproblemo 

:printer HP 

LJ1100 
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sferos leqsikonSi, SeuTavseben maT Sesabamis stereotipebs. iseve rogorc 

klasebis modelirebisas, dadgindeba atributebi da operaciebi, gamoyenebuli 

TiToeuli kvanZisaTvis. 

sistemebis topologiis modelirebisas xSiraT sasargebloa sistemis 

SemadgenlobaSi Semaval procesorebsa da mowyobilobebze komponentebis 

fizikuri ganawilebis vizualireba. es gansakuTrebiT Seexeba ganawilebul 

sistemebs, raTa gamoiricxos komponentebis ganlagebis dublirebis SesaZlebloba. 

sakmaod gavrcelebulia SemTxveva, rodesac erTi da igive komponentebi 

ganlagebulni arian erTdroulad ramodenime kvanZze. amitom sasurvelia mieweros 

yoveli mniSvnelovani komponenti Sesabamis kvanZs an CamoiTvalos komponentebi, 

ganlagebulni kvanZze, damatebiT ganyofilebaSi. 

nax.5.11.-ze warmodgenilia diagrama, romlebzec moyvanilia Sesrulebadi 

programebi ganlagebulni kvanZebis mixedviT.  

 

 

 

 

 

 

 

 

 

nax.5.11. 

serveri – es kvanZia stereotipiT procesori saerTo daniSnulebiT, kioski da 

konsoli – kvanZebia stereotipiT specializirebuli procesorebi. yoveli 

procesorisaTvis gamoyofilia damatebiTi ganyofileba, maTze ganlagebuli 

komponentebis aRniSvnisaTvis. amasTan serveri warmodgenilia siCqaris da 

mexsierebis atributebiT. 

aucilebeli ar aris komponentebi kvanZebis mixedviT ganawilebuli iyvnen 

statiurad. SesaZlebelia komponentebis erTi kvanZidan meoreSi dinamiuri 

migraciis modelireba.  

bevr ganawilebul sistemebSi komponentebi da obieqtebi ar icvlian Tavis 

adgilmdebareobas Tavdapirveli ganlagebis Semdeg. magram gvxvdeba ganawilebuli 

sistemebis kategoria, romlebSic sxvadasxva arsebi gadaadgildebian. 

kioski 
ganalagebs  
 
Messages Forms 

konsoli 
ganalagebs 
 

Dialogs, Menus 

     serveri 
processorSpeed=300mhz 

memory=128meq 

 
ganalagebs 
 SysUtils, Variants, Classes, 

Graphics, Controls,  
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pirvel rigSi, obieqtebi migrireben, raTa miuaxlovdnen aqtiorebs da sxva 

obieqtebs, romlebTanac isini kooperirdebian samuSaos ukeTesi SesrulebisaTvis. 

magaliTad, saswavlo procesis organizebis sistemaSi saswavlo gegma 

gadaadgildeba departamentidan dekanatSi da iqidan SesaZlebelia reqtoratSi. 

meores mxriv, obieqtebi migracias ganicdian ama Tu im kvanZis mwyobridan 

gamosvlis gamo an datvirTvis balansirebisaTvis sxvadasxva kvanZebs Soris. 

amitom sistemis mdgradobis uzrunvelsayofad xdeba yvela elementebis 

gadaadgileba sxva kvanZebze. am dros SesaZlebelia warmadobis da 

gamtarunarianobis Semcireba, magram uzrunvelyofili iqneba misi mdgradi - 

normaluri muSaoba.  

5.12. naxazze moyvanilia komunikaciis diagrama, romelic warmoadgens 

saswavlo gegmis migracias kvanZebs Soris. klasis saswavlo gegmis egzemplari 

(saxeliT s) migracias ganicdis misi damtkicebis Sesabamisad. gzaze es obieqti 

urTierTqmedebs klasebis mimarTulebis xelmZRvanelis, dekanis, reqtoris 

egzempliarebTan yovel kvanZze da bolos, damtkicebis Sedegs abrunebs obieqtze 

mimarTuleba, romelic ganTavsebulia kvanZze departamentis serveri. 

kvanZebis konfiguraciis da agreTve maTze ganlagebuli komponentebis 

gamosaxvisaTvis gamoiyeneba ganlagebis diagrama. igi saSualebas iZleva 

moaxdinoT aparatuli saSualebebis topologiis modelireba, romelzedac 

sruldeba sistema. amrigad, ganlagebis diagrama Seicavs kvanZebs da mimarTebebs 

(damokidebulebis da asociaciis) maT Soris.  

\ 

 

 

 

 

 

 

 

 

 

 

 

nax.5.12. 

s:saswavlo gegma 
(Location=departamentis 
serveri) 

s:saswavlo gegma 
(Location=dekanatis 
serveri) 

:departamentis 
xelmZRvaneli 
(Location=departamentis 
serveri) 

s:saswavlo gegma 
(Location=reqtoratis 
serveri) 

:dekani 
(Location= dekanatis 
serveri) 

:reqtori 
(Location=reqtoratis 
serveri) 

“become” 

“become” 
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ganlagebis diagramas gansakuTrebuli mniSvneloba eniWeba klient- 

serveruli da mTlianad ganawilebuli sistemebis modelirebisas. klient-

serveruli sistema tipiuri magaliTia arqiteqturis, sadac ZiriTadi yuradReba 

eTmoba movaleobebis mkafio gamijvnas momxmareblis interfeissa, romelic 

arsebobs klientze, da sistemis Senaxul monacemebs Soris, romelic arseboben 

serverze. am dros mniSvnelovania gadawydes Tu rogor dakavSirdnen klientebi 

da serverebi qseliT, aseve dadgindes Tu rogor arian ganawilebulni 

programuli komponentebi kvanZebs Soris. ganlagebis diagramebi saSualebas 

iZlevian moaxdinoT aseTi sistemebis topologiis  modelireba. 

klient - serveruli sistemebis modelireba Tanamedrove midgomiT rTuli 

organizaciuli sistemebis avtomatizacia unda ganxorcieldes kompiuteruli 

qselis gamoyenebiT, ganawilebuli samuSao adgilebiT. ganawilebul sistemebSi 

programuli komponentebis optimaluri ganawilebisaTvis gamoiyeneba klient – 

serveruli arqiteqtura. 

Tavidan, rodesac klient-serverulma arqiteqturam daiwyo gavrceleba, 

ZiriTadaT iyo or rgoliani sistemebi, romlebic Sedgeboda ramdenime klientisa 

da erTi serverisagan. serveri asrulebda mxolod monacemTa serveris rols. 

yvelaferi, rac sistemis muSaobis logikas, informaciis siswores da dacvas 

exeboda, Tavmoyrili iyo klientur nawilSi. aseTi arqiteqtura wingadadgmuli 

nabiji iyo monolitur programebTan SedarebiT, radgan aseT sistemebSi 

informacia Tavmoyrili iyo erT adgilze da yvela klienti muSaobda monacemTa 

erTdaimave aslTan.  

 

 

 

 

 

 

nax.5.13. 

magram imis gamo, rom biznes-logika Tavmoyrili iyo klientur nawilSi, saWiro 

xdeboda SedarebiT Zlieri klienturi kompiuteris SeZena, radgan yvela 

klienturi programa TviTon axdenda rogorc amocanis logikasTan dakavSirebul 

gamoTvlebs, aseve informaciis asaxvas momxmareblis ekranze (nax.5.13.). 

DBMS klienti 
serveri 
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klient-serveruli sistemebis Semdeg TaobaSi moxda biznes-logikis gadatana 

serveris mxares. aman gamoiwvia serveruli rgolis sakmaod garTuleba da saWiro 

gaxda kidev ufro mZlavri kompiuteri, romelzec igi imuSavebda. samagierod, 

yvela is kompiuteri, romelzec sistemis klientur rgols unda emuSava, SeiZleba 

yofiliyo dabali simZlavris, radgan sistemis klientur nawils mxolod ekranze 

informaciis gamotana  da brZanebebis miReba evaleboda (nax.5.14.). aman 

sagrZnoblad gaaiafa aseTi sistemis eqspluatacia, imitom rom qselSi mxolod 

erTi kompiuteri iyo mZlavri da Sesabamisad, SedarebiT Zviri, xolo danarCeni 

SeiZleboda yofiliyo gacilebiT iafi. 

 

 

 

 

 

 

                      

 

 

nax5.14. 

Semdegi Taobis klient-serverul sistemebSi biznes-logika gamoitanes calke, 

Sualedur rgolSi. aseT arqiteqturas is upiratesoba aqvs, rom misi yvela 

nawili maqsimalurad damoukidebelia erTmaneTisagan. amitom mis romelime 

rgolSi cvlileba ar iwvevs sxva romelime rgolis cvlilebas. 

magaliTad, Tu moxda cvlileba programis muSaobis logikaSi, maSin es 

gamoiwvevs mxolod Sualeduri rgolis cvlilebas da ar Seexeba sxva rgolebs. 

agreTve aseTi struqturis dros SesaZlebelia arsebobdes ramodenime Sualeduri 

rgoli da ramodenime monacemTa rgoli, rac iZleva datvirTvis balansisa da 

sistemis mdgradobis kontrolis saSualebas. agreTve gacilebiT advilia aseTi 

sistemis modernizacia, radgan SeiZleba axali funqcionalurobis damateba 

ubralod axali komponentis damatebiT.  

ganasxvaveben klient-serveruli sistemis sxvadasxva variaciebs. magaliTad, 

“Txeli” klienti, romlis gamoTvliTi resursebi SezRudulia da ZiriTadaT 

dakavebulia momxmarebelTan urTierTqmedebiT da informaciis asaxviT. ”Txel” 

klientebs SeiZleba ar gaaCndeT sakuTari komponentebi. amis magier isini 

klienti 

serveri 

 

 

   DBMS 
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tvirTaven komponentebs serveridan moTxovnilebisamebr. meores mxriv, SeiZleba 

avirCioT “msxvili” klienti, romelsac gamoTvliTi resursebi meti aqvs da 

romelsac amis gamo SeuZlia dakavdes ara marto vizualirebiT. amorCeva “Txel” 

da “msxvil” klients Soris es arqiteqtoruli gadawyvetaa, romelzec gavlenas 

axdens sxvadasxva teqnikuri, ekonomikuri da politikuri faqtorebi.  

nebismier SemTxvevaSi sistemis gayofisas klientur da serverul nawilad 

gvixdeba gadawyvetilebis miReba, Tu sad ganvaTavsoT fizikurad komponentebi da 

rogor uzrunvelvyoT pasuxismgeblobis balansi maT Soris. magaliTad, marTvis 

sistemebis umravlesobis arqiteqtura informaciiT samdoniania, anu momxmareblis 

interfeisi, biznes-logika da monacemTa baza fizikurad gancalkevebulia 

erTmaneTisagan. gadawyvetileba imis Sesaxeb, Tu sad unda ganlagdes interfeisi 

da monacemTa baza gasagebia, xolo sad unda imyofebodnen komponentebi, 

romlebic biznes - logikis realizebas axdenen, SedarebiT rTulia. 

ganlagebis diagrama SesaZlebelia gamoviyenoT klient-serveruli sistemis 

topologiis aRwerisa da dadgenisaTvis, aseve programuli komponentebis 

ganawilebisaTvis klientsa da servers Soris. 

klient-serveruli sistemis modelirebisas Tavidan axdenen kvanZebis 

identificirebas, romlebic warmoadgenen klientisa da serveris procesorebs. 

gamoyofen im mowyobilobebs, romlebic ase Tu ise gavlenas axdenen sistemis 

qcevaze. stereotipebis meSveobiT daamuSaveben vizualur aRniSvnebs 

procesorebisa da mowyobilobebisaTvis. bolos, daamodelireben kvanZebis 

topologias ganlagebis diagramaze. 

nax.5.15.-ze naCvenebia sistemis topologia, romelic Seesabameba klasikur 

klient-serverul arqiteqturas. rogorc naxazidan Cans, klienti da serveri 

mkafiod aris gamijnuli paketebis(klienti,serveri) gamoyenebiT. paketi klienti 

Seicavs or kvanZs(konsoli, kioski). paketi serveri aseve Seicavs or 

kvanZs(serveri, ZiriTadi serveri). TiToeulze aRwerilia komponentebi, romlebic 

ganlagebulia kvanzZe. aseve, orive kvanZisaTvis miTiTebulia jeradoba, 

romeliTac mieTiTeba Tu ramdeni egzempliaria mosalodneli konkretul 

konfiguraciaSi. 

 

 

 

 



164 

 

 

 

 

 

 

 

 

 

nax.5.15. 

mTlianad ganawilebuli sistemis modelireba.  ganawilebuli sistemebi SeiZleba 

iyvnen sxvadasxva saxis - dawyebuli ubralo orprocesorianidan damTavrebuli 

ganStoebuli,  ganlagebulni mraval geografiulad daSorebul kvanZebSi. 

ukanasknelni rogorc wesi ar arian statikurni. kvanZebi Cndebian da qrebian 

procesorebis mwyobridan gamosvlis gamo. iqmneba axali, ufro Cqari 

kavSirgabmulebis arxebi, romlebic funqcionireben nelis paralelurad, 

romelTa bolos da bolos demontirebas axdenen. icvleba ara marto sistemis 

topologia, aramed programuli komponentebis ganawileba. magaliTad, monacemTa 

bazis cxrilebi SeiZleba gadaadgildes serverebs Soris raTa dauaxlovoT isini 

informaciis momxmareblebs. 

ganawilebuli sistemebi Tavisi bunebiT Sesdgebian komponentebisagan, 

fizikurad gabneulni sxvadasxva kvanZebze. bevri sistemebisaTvis adgilmdebareoba 

(Location) komponentebis fiqsirdeba sistemis dayenebis momentSi. magram gvxvdeba 

iseTi sistemebic, romlebSic komponentebi migrireben erTi kvanZidan meoreSi.  

elementis adilmdebareobis miTiTeba SesaZlebelia ori saSualebiT - 

miuTiTod kvanZis damatebiT ganyofilebaSi an visargebloT moniSnuli 

mniSvnelobiT Location im kvanZis aRniSvnisaTvis, romelzec ganlagdeba klasi.  

ganawilebuli sistemis topologiis modelirebisas mizanSewonilia 

ganvixiloT egzempliarebis rogorc komponentebis, aseve klasebis fizikuri 

ganlageba. Tu yuradRebis centrSi aris gaSlili sistemis konfiguraciis marTva, 

komponentebis ganawilebis modelireba gansakuTrebiT mniSvnelovania iseTi 

fizikuri arsebis specificirebisaTvis, rogoric aris Sesrulebadi modulebi, 

biblioTekebi da cxrilebi. Tu ufro ainteresebT funqcionaluroba, 

klientebi serverebi 

                     4..* 

 

“processor” 
serveri 

 
ganalagebs 
Messages, 

SysUtils, 

Variants 

Forms. 

                       2..* 

“processor” 
serveri 
ZiriTadi 

ganalagebs 
Classes, 

Graphics, 

Controls, 
 StdCtrls; 

 

konsoli 

kioski 
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masStaburoba da sistemis gamtarunarianoba, maSin ufro mniSvnelovania obieqtTa 

ganawilebis modelireba. 

gadawyvetileba Tu rogor ganawildes obieqtebi sistemaSi mniSvnelovani 

problemaa da mWidrod aris dakavSirebuli paralelizmis sakiTxebTan.  

obieqtebis ganawilebis modelirebisas yoveli interesmqone klasisaTvis 

sistemaSi ganixilaven mimarTvebis lokalurobas – sxva sityvebiT, gamoavlenen 

yvela mezoblebs da maT adgilmdebareobas. ZlierkavSiriani lokaluroba niSnavs, 

rom logikurad mezobluri obieqtebi imyofebian gverdigverd, xolo 

sustkavSiriani – rom isini fizikurad daSorebulni arian erTmaneTisagan. aseve 

unda ecadoT ganalagoT obieqtebi aqtiorebis gverdiT, romlebic manipulireben 

maTze. 

Semdeg ganixilaven tipiur urTierTqmedebebs urTierTdakavSirebul obieqtTa 

simravleebs Soris da ganalageben obieqtebis simravles urTierTqmedebis maRali 

xarisxiT gverdigverd, imisaTvis rom Semcirdes komunikaciis Rirebuleba. 

obieqtebi, romlebic sustad urTierTqmedeben erTmaneTs Soris, ganacalkeveben 

sxvadasxva kvanZebze. bolos, ganixilaven pasuxismgeblobis ganawilebas sistemaSi. 

gadaanawileben obieqtebs ise, rom dabalansdes yoveli kvanZis datvirTva. unda 

gaTvaliswinebuli iqnas momsaxurebis usafrTxoeba, mobiluroba da xarisxi. es 

Sexedulebebi unda aisaxos obieqtebis ganlagebis dros. obieqtebi diagramaze 

SesaZlebelia gamoixatos erTi ori SesaZlo saSualebidan: 

 CavrToT obieqtebi uSualod kvanZebSi ganlagebis diagramaze. 

 naTlad miuTiTod obieqtis mdgomareoba moniSnuli mniSvnelobis meSveobiT. 

nax.5.16.-ze moyvanilia obieqtebis diagrama, romelic axdens sacalo vaWrobis 

sistemaSi obieqtebis ganawilebis modelirebas. am diagramis fasi imaSia, rom igi 

saSualebas iZleva movaxdinoT ZiriTadi obieqtebis fizikuri ganlagebis 

vizualireba.  

rogorc Cans, ori obieqti dakveTa da gayidva imyofebian kvanZSi samuSao 

sadguri, ori sxva dakvirvebis agenti da produqti – kvanZSi serveri  da erTi 

produqtebis cxrili – kvanZSi Dmonacemebis sacavi. 

mTlianad ganawilebuli sistemis modelirebisas moaxdenen mowyobilobebis da 

procesorebis identificirebas, iseve rogorc klient-serveruli sistemis 

SemTxvevaSi. gansakuTrebuli yuradReba unda mieqces kvanZebis dajgufebas, 

risTvisac SesaZlebelia paketebis gamoyeneba. warmoadgenen ra mowyobilobebs da 

procesorebs ganlagebis diagramis saxiT, yvelgan sadac SesaZlebelia unda 
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gamoyenebul iqnas instrumentaluri saSualebebi sistemis qseluri topologiis 

gaxsnisaTvis.  

 

 

 

 

 

 

 

 

 

 

nax.4.16. obieqtebis ganawilebis modelireba 

nax.5.17.-ze gamosaxulia mTlianad ganawilebuli sistemis topologia. masze 

gamosaxulia sami konsoli, romlebic dakavSirebulni arian internetTan. meores 

mxriv, gvaqvs sami regionaluri serveri, romlebic anxorcieleben interfeiss 

nacionalur serverTan. 

 

 

 

 

 

 

 

 

 

 

 

nax.5.17. 

 

:nacionaluri 
serveri 

:regionaluri 
serveri 

:regionaluri 
serveri 

:regionaluri 
serveri 

:konsoli 

:konsoli 

:konsoli 

:interneti 

o:dakveTa 

(Location=samuSao sadguri) 

s:gayidva 

(Location= samuSao sadguri) 

a:dakvirvebis agenti 

(Location=serveri) 

p:produqti 

(Location=serveri) 

p: produqtebis cxrili 

(Location= monacemebis sacavi) 
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