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SesavaliSesavaliSesavaliSesavaliSesavali

kompiuteruli industria da sainformacio teqnologiebi

ganviTarebis maRali tempebiT xasiaTdeba. msoflio bazarze

gamoCnda ara erTi axali aparaturuli (Hardware) da

programuli (Software, Groupware) sistemebi. maT Soris

sayuradReboa amerikuli korporaciis Rational Software mecnier-
konstruqtorebis unificirebuli modelirebis enis - UML-
teqnologia kompiuteruli sistemebis programuli

uzrunvelyofis asagebad. Unified Modeling Language, rogorc
uaxlesi standarti, safuZvlad daedo Tanamedrove sainformacio

teqnologiebis sistemebs [1,2].

UML-teqnologia obieqt-orientirebuli modelirebisa da

struqturuli daprogramebis ideologiis matarebelia, romelic

Teoriuli da praqtikuli informatikis sami ZiriTadi

mimarTulebis `genetikuri~ memkvidrea (nax.1):

marTvis kompiuteruli sistemebis programuli

uzrunvelyofis agebis procesebis aseTi srulfasovani

avtomatizacia komponentur-vizualuri daprogramebis

saxelwodebiT damkvidrda da igi modelebis grafo-analizur

warmodgenas eyrdnoba. aseTi instrumentebi flobs rogorc

pirdapir (grafikidan programuli kodisaken), aseve reversiul

(kodidan grafikisaken) teqnologias (nax.2).

nax.1nax.1nax.1nax.1nax.1
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SeiZleba davaskvnaT, rom UML–teqnologia (ena)

daprogramebis enebisa da monacemTa bazebis marTvis sistemebis

erTgvar simbiozs, integrirebul instruments warmoadgens [1,12].

formalurad igi SeiZleba ganvixiloT rogorc ̀ warmoebuli

klasi~ daprogramebis enisa da monacemTa bazebis marTvis

sistemis `sabazo klasebidan~, romelsac gaaCnia rogorc

`mSoblebis~ Tvisebebi, aseve axali, mZlavri vizualuri

maxasiaTeblebi [4].

ram ganapiroba aseTi ti pis integrirebuli mZlavri

kompiuteruli instrumentis Seqmna ? ganvixiloT mokled

kompiuteruli sisitemebis agebis teqnologiebis ganviTarebis

gzaze instrumentebis ZiriTadi Tvisebebi da koncefciebi,

nax.2nax.2nax.2nax.2nax.2
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romlebmac Tavi moiyara (`memkvidruli~ Tvisebebis saxiT)

UML-teqnologiis komponentur-vizualur daprogramebaSi.

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

operatoruli da procedurul-orientirebuli stilis

daprogramebis enebi (nax.3, 4). `tandemur~ principze momuSave

es tradiciuli instrumentebi programul kodebs da maTTvis

saWiro informaciul monacemebs erTad, erT failSi aTavsebda.

es principi dRes obieqt-orientirebuli stilis enebSic

SenarCunebulia: klasi aris monacemebisa da am monacemebis

damuSavebis funqciebis inkafsulirebiT miRebuli komponenti.

aseTi midgoma aRniSnul tradiciul enebSi, erTis mxriv

sistemis saimedoobas zrdida, magram, meores mxriv aseve

izrdeboda programuli kodisa da monacemTa movlis,

modifikaciis, Sedegebis miRebis dro, manqanuri mexsierebis

resursebis xarji informaciis dublirebis gamo da a.S.

nax.3nax.3nax.3nax.3nax.3
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70-90-ian wlebSi ganviTarda monacemTa bazebis marTvis

sistemebis (mbms) programuli paketebi. aq ZiriTadi koncefcia,

gansakuTrebiT relaciur bazebSi, programuli kodisa da

monacemebis cal-calke Senaxvis ideaSi mdgomareobda.

relaciur monacemTa bazebis marTvis sistemebi dResac

aqtualur mimarTulebad iTvleba, magaliTad Oracle, Access,
SQLServer, InterBase, MySQL da sxv. [5].

am sistemebSi erT-erTi mniSvnelovani komponentia

saproblemo sferos konceptualuri sqema (nax.5) anu ER-
modelebi (Entity-Relations Model), romlis safuZvelzec

daproeqtdeba SemdgomSi monacemTa bazis logikuri struqtura.

daprogramebis enebTan SedarebiT mbms iyo pirveli cda

programul kodSi monacemTa struqturebis agebis

avtomatizaciisa.

nax.4nax.4nax.4nax.4nax.4
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nax.5nax.5nax.5nax.5nax.5

obieqt-orientirebul daprogramebis enebSi da UML-
teqnologiaSic es konceptualuri ER-modelebi, `klasebis

diagramebis~ saxiT, mniSvnelovani vizualuri komponentia.

momxmarebeli Use Case (gamoyenebiTi SemTxveva) diagramebidan
aagebs klasebis, Semdeg ki komponentebis  diagramebs, romlebic

sabolood fizikuri ganlagebis diagramebSi aisaxeba [4,12].

90-ani wlebidan mniSvnelovnad ganviTarda struqturuli

daprogramebisa da obieqt-orientirebuli modelirebis koncefcia

(nax.6) enebi, magaliTad C++, Java, Eiffel [2].
2000 wlidan dRemde es enebi vizualuri da komponenturi

TvisebebiT gamdidrda, daixvewa daprogramebis instrumentebi

da gafarTovda grafikuli interfeisebi [12].
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C#, XML, Visual-C++, Visual Basic, J++ da sxv. kompiuteruli

daprogramebis is integrirebuli paketebia romlebic dReisaTvis

yvelaze popularuli da aqtualuria amerikisa da evropis

TiTqmis yvela universitetsa da biznesis marTvis sferoSi.

gansakuTrebiT sayuradReboa am TvalsazrisiT uaxlesi

sainformacio teqnologia, romelic dot-NET platformiTaa

cnobili. igi aRWurvilia iseTi specialuri mediatoruli

TvisebebiT, romlebic uzrunvelyofs zemoCamoTvlil

daprogramebis enebs Soris srul Tavsebadobas.

nax.6nax.6nax.6nax.6nax.6
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es sakiTxebi aris warmodgenili swored winamdebare wignis

momdevno TavebSi.

Sesavlis daskvniT nawilSi gvinda ganvixiloT UML-
teqnologiis ganzogadebuli koncefcia da misi, rogorc

kompiuteruli sistemebis avtomatizebuli daprogramebis

meTodologiuri safuZlis konktretuli realizaciis etapebi.

programuli paketebis Seqmna UML-teqnologiis mixedviT

oTx etapad xorcieldeba (nax.7).

sakvlevi obieqtis avtomatizaciis moTxovnilebebis dadgena,

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

(detaluri done) da realizacia (programuli kodi). es etapebi

statikuri da dinamikuri  diagramebiT (D) xorcieldeba.

 nax.7.  nax.7.  nax.7.  nax.7.  nax.7. UML-etapebietapebietapebietapebietapebi
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UseCase-D diagrama uCvenebs rolebs (Actor) da maT

funqciebs (Action),
a greTve m aT

kavSirebs (nax.8);

yovel UseCase-
funqcias (ovals)

Seesabameba erTi

dinamikuri modeli,

romelic Activity-D
diagramis saxiT

formirdeba (nax.9).

nax .8 .nax .8 .nax .8 .nax .8 .nax .8 .

n ax .9 .n ax .9 .n ax .9 .n ax .9 .n ax .9 .

aqtiurobaTa diagramas erTi

dasawyisi da ramdenime dasasruli

SeiZleba hqondes. masSi monawileobs

ramdenime "rolis" Semsrulebeli (mag.,

leqtori, studenti, dekani da a.S.).

m r g v a l k u T x e d e b S i

moTavsebulia maT mier Sesasrulebel

proceduraTa dasaxelebebi.

procedurebi Sei Zleb a

Sesruldes mi mdevrobiT an

paralelurad.
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klasebisa (Class-D) da intaraqtiurobaTa (Sequence-D,
Collaboration-D) diagramebis asagebad saWiroa oo-modelirebis

safuZvelze ganisazRvros klasTa dasaxelebebi (nax.10, 11 da

12), maTi atributebi (monacemebi) da funqciebi (meTodebi).

mimdevrobiTobis diagramaze Setyobinebebi da operaciebi

dalagebulia maTi Sesrulebis mimdevrobiT, aq mTavari droa.

Tanamoqmedebis diagramaze kargad Cans klasebs Soris

informaciis gacvla Setyobinebebisa da meTodebis gamoyenebis

safuZvelze.

nax . 1 1nax . 1 1nax . 1 1nax . 1 1nax . 1 1

+input()
+delete()
+modify()
+Pay() : float
+HandMoney() : float

-L_ID : int
-LectName : string
-Sex : bool
-Status : string
-Age : int
-GroupNum : char
-Disciplin : string
-Phone : string

Top Package::Lectors

+Input() : void
+Delete() : void
+Modify() : void

-St_ID : int
-StName : char
-FName : char
-Age : int
-Sex : bool
-GroupNum : char
-Phone : char

Top Package::Students

nax . 10nax . 10nax . 10nax . 10nax . 10
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nax . 12nax . 12nax . 12nax . 12nax . 12

am etapze sasargebloa "arsTa damokidebulebis meTodis"

(Entity-Relationship-Model) gamoyeneba, romlis magaliTi me-5

naxazzea warmodgenili. me-13 naxazze naCvenebia MsVisio-paketiT
agebuli ER-modeli.

nax .13 .nax .13 .nax .13 .nax .13 .nax .13 .
PK-pirveladi dapirveladi dapirveladi dapirveladi dapirveladi da

FK-meoradimeoradimeoradimeoradimeoradi
gasaRebebi ,gasaRebebi ,gasaRebebi ,gasaRebebi ,gasaRebebi ,

In -indeqsuri kavSiriindeqsuri kavSiriindeqsuri kavSiriindeqsuri kavSiriindeqsuri kavSiri
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Class-D klasebis diagrama gamoiyeneba klasebisa da maT

Soris kavSirebis (Class-Assotiation-D) aRsawerad. kavSirebi

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

mocemulia me-14 naxazze.

me-15 naxazze naCvenebia MsVisio-Si agebuli klasTa-kavSirebis

sebis diagrama.

nax.14.

nax .15 .nax .15 .nax .15 .nax .15 .nax .15 .
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yofaqcevis diagramebidan Cven ukve ganvixileT Activity-D
da Interaction-D. arsebobs agreTve klasebis mdgomareobaTa

diagrama anu State-D (nax.16). igi aRwers moqmedebebs, obieqtTa
mdgomareobebs, mdgomareobaTa gadasvlebs da movlenebs.

misi gamoyeneba yvela klasisTvis araa saWiro. aucilebelia

maSin, rodesac klasi SeiZleba imyofebodes ramdenime

mdgomareobaSi da TiToeul maTganSi igi iqceva sxvadasxvanairad.

programuli kodis avtomaturi generacia programuli kodis avtomaturi generacia programuli kodis avtomaturi generacia programuli kodis avtomaturi generacia programuli kodis avtomaturi generacia SesaZlebelia

klasTa kavSirebis diagramis agebis Semdeg  (nax.17). meniudan

avirCevT UML | Code | Generate, ris Semdegac gamoCndeba axali

kadri (nax.18). sistema SemogvTavazebs daprogramebis enis

arCevas (C# , C++, Visual Basic).
aqve unda avirCioT proeqtis saxeli (Name), Browse-s

gamoyenebiT programuli modulebis Casaweri katalogi (Location),
mag., : D:\Gia\Visio-1\  da marjvena nawilSi amovirCioT klasebi,

romelTa daprogramebasac vapirebT. naxazze yvela klasia

moniSnuli. davamowmoT Sedegi RilakiT Ok.

n ax . 16 .nax . 16 .nax . 16 .nax . 16 .nax . 16 .
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n ax . 17n ax . 17n ax . 17n ax . 17n ax . 17

nax . 18nax . 18nax . 18nax . 18nax . 18
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realizaciis etapze aigeba komponentebis diagrama

(Component-D), romelSic igulisxmeba programuli kodebis

(CPP, H, DLL da a.S.) damuSaveba (nax.19).

nax.19. komponentebis diagramanax.19. komponentebis diagramanax.19. komponentebis diagramanax.19. komponentebis diagramanax.19. komponentebis diagrama

nax.20. ganTavsebis diagramanax.20. ganTavsebis diagramanax.20. ganTavsebis diagramanax.20. ganTavsebis diagramanax.20. ganTavsebis diagrama

proeqtis bolos aigeba ganTavsebis diagrama (Deployment-
D), romelic aRwers komponentebis ganawilebas "klient-server"

qselSi (nax.20).
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I TaviI TaviI TaviI TaviI Tavi

.NET - platformis arsiplatformis arsiplatformis arsiplatformis arsiplatformis arsi

1.1. daprogramebis Tanamedrove1.1. daprogramebis Tanamedrove1.1. daprogramebis Tanamedrove1.1. daprogramebis Tanamedrove1.1. daprogramebis Tanamedrove

platformebi da enebiplatformebi da enebiplatformebi da enebiplatformebi da enebiplatformebi da enebi

obieqt-orientirebuli, komponentur-vizualuri

daprogramebis Tanamedrove sainformacio teqnologiebidan

gansakuTrebuli aqtualobiT xasiaTdeba firmis ̀ maikrosofTi~

programuli platforma Visual Studio .NET (programebiT C#,
VB, C++ da sxv.) da firmis `borlandi~ integrirebuli paketi

C++Builder [8,9,11].
orive programuli paketis mizania didi, rTuli programuli

sistemebis konstruireba da realizacia (Software Engineering)
unificirebuli programirebis koncefciis gamoyenebiT.

wignis mocemul TavSi mokled ganixileba am ori

programuli sistemis ZiriTadi arsi, daniSnuleba, struqtura

da gamoyenebis samuSao garemo.

1.2. platforma 1.2. platforma 1.2. platforma 1.2. platforma 1.2. platforma .NET

maikrosoftis uaxlesi programuli teqnologia .NET (dot-
neT) platformis saxiT sul ufro farTod ikidebs fexs

msoflios mowinave qveynebis sauniversiteto-samecniero da

sawarmoo firmebis biznesis sferoebSi. igi gamoiyeneba Windows,
Unix  da Linux  operaciuli sistemebisaTvis.

.NET platforma Seiqmna specialurad ganawilebuli

gamoyenebiTi sistemebis asagebad didi moculobis informaciis

dasamuSaveblad klient-server arqiteqturis bazaze. igi aris

gamoyenebiTi programuli danarTebis (API) samuSao garemo,
romelic SeTanxmebulad funqcionirebs Windows-operaciul
sistemasTan (ix. nax.1.1)
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naxazidan Cans, rom Windows-sistema uSualod muSaobs

C++, VB, Java  da sxva enebze daweril programul API-
danarTebTan  (Application Programming Interface-gamoyenebiTi
danarTebis daprogramebis interfeisi), romlebic realizebulia

rogorc umarTavi kodebi (unmanaged code). amasTanave igi

muSaobs C#.NET, C++.NET, VB.NET da a.S., zogadad .NET-
platformis mier marTvad (managed code) programul

danarTebTan.

marTvaSi igulisxmeba is, rom es kodebi amuSavdeba uSualod

.NET-is mier,  imarTeba maTi procesebisa da monacemTa nakadebi,
miewodeba Sesasruleblad  saWiro damxmare resursebi da a.S.

principSi, NET-platforma asrulebs ̀ operaciuli sistemis~

garkveul funqciebs da moqnilad funqcionirebs Windows-Tan.

nax.1 .1nax.1 .1nax.1 .1nax.1 .1nax.1 .1



21

amave naxazze sayuradReboa TviT NET-platformis bloki.

romelSic ZiriTadi qvebloki Based Class.NET aris am

platformis sabazo klasebis biblioTeka (umravlesoba

dawerilia C#-enaze). igi srulad obieqt-orientirebulia,

Sedgeba obieqtTa erTobliobisgan, romelTaganac TiToeulSi

realizebulia gansazRvrul meTodTa jgufebi. magaliTad,

fanjrebisa da formebis asaxva (Windows GUI), monacemTa

failebTan urTierToba (ADO.NET), veb-gverdebis organizeba
da internetTan kavSiri (ASP.NET) da  sxv.

amave blokSi naCvenebia .NET-runtime - platformis samuSao

garemo (romelSic sruldeba programa), anu CLR(Common
Language Runtime) da mas Sesrulebis saerTo garemosac

uwodeben. esaa programuli uzrunvelyofa momxmarebelTa

gamoyenebiTi programebis Sesasruleblad.

CTS saerTo tipebis sistemaa (Common Type System),  romlis

safuZvelzec NET-platforma uzrunvelyofs daprogramebis

sxvadasxva enis Tavsebadobas. amasTanave CTS aRwers
momxmarebelTa klasebis gansazRvris wesebsac.

IL Sualeduri gardaqmnis enaa (Intermediate Language).
programebi, romelTa sawyisi kodebi dawerilia, magaliTad C#,
C++, J++  an VB enebze .NET-Si, kompilatori am marTvad kodebs

gadaiyvans Sualedur IL-enaze, romelTac Semdeg  CTS swrafad
akompilirebs manqanur kodSi. amgvarad, obieqturi kodebi

IL-enis saSualebiT ise miiReba, rom maTSi araa dafiqsirebuli,

Tu romel enazea dawerili sawyisi kodi.

CLS enis saerTo specifikaciaa (Common Language
Specification), anu im standartebis minimaluri erToblioba,

romelic uzrunvelyofs kodebTan mimarTvas .NET-is nebismieri
enidan. am enebis yvela kompilators gaaCnia CLS mxardaWera.

JIT (Just-In-Time) esaa Sualeduri kodis kompilaciis faza

manqanur kodSi. saxelwodeba miuTiTebs imaze, rom kodis mxolod
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im calkeuli nawilebis kompilacia xdeba, romlebic saWiroa

programis Sesasruleblad drois mocemul momentSi.

1.3. saerTo ti1.3. saerTo ti1.3. saerTo ti1.3. saerTo ti1.3. saerTo tipebispebispebispebispebis sistema  sistema  sistema  sistema  sistema (CTS)

maikrosofTis NET-platformisa da IL-Sualeduri enis

arsebobis koncefciis safuZvelia ZiriTadad enis obieqt-

orientuloba da saerTo tipebis sistemis arseboba, romelTac

kompilatorebi flobs.

C# (`si Sarf~) ena obieqt-orientirebuli enebis erT-

erTi axali da mZlavri warmomadgenelia, romelic Seiqmna

specialurad NET-platformisaTvis da Tavsebadia Windows-
is Tanamedrove versiebTan da internetTan. am enazea

realizebuli NET-platformis umravlesi sabazo klasebi.

rogorc cnobilia, C++ ena kompilirdeba asemblerul kodSi,

C# ena ki - Sualedur IL-enaSi.
IL-enis daniSnulebaa platformuli da enobrivi

damoukideblobis ganxorcieleba obieqt-orientirebul garemoSi.

Java-enac uzrunvelyofs platformul (Windows, Unix, Linux)
damoukideblobas, magram misi bait-kodis Sesrulebis etapze

igi interpretirdeba (IL -ki kompilirdeba).

NET-platformisaTvis enobrivi Tavsebadoba xorcieldeba

IL enaSi arsebuli ti pebis didi raodenobiT, romlebic

organizebulia ti pTa ierarqiis obieqt-orientirebuli

principebiT. 1.2 naxazze ilustrirebulia tipTa aseTi ierarqia

memkvidreobiTobis kavSiris gamoyenebiT.

movitanoT zogierTi komentari, romelic axsnis naxazs:

- ti- ti- ti- ti- ti pipipipipi aris sabazo klasi, romelic zogadad asaxavs

nebismier tips;

- ti- ti- ti- ti- tipi mniSvnelobiT pi mniSvnelobiT pi mniSvnelobiT pi mniSvnelobiT pi mniSvnelobiT aris sabazo klasi, romelic zogadad

asaxavs nebismier tips mniSvnelobiT;
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- CaSenebuli ti- CaSenebuli ti- CaSenebuli ti- CaSenebuli ti- CaSenebuli tipebi mniSvnelobiT pebi mniSvnelobiT pebi mniSvnelobiT pebi mniSvnelobiT pebi mniSvnelobiT aris standartuli

sabazo tipebi, romlebic aRwers ricxvebs, simboloebsa da

logikur mniSvnelobebs;

- CamoTvliT ti- CamoTvliT ti- CamoTvliT ti- CamoTvliT ti- CamoTvliT ti pi pi pi pi pi aris CamonaTvalTa erToblioba,

romelSic TiToeul mniSvnelobas Seesabameba ricxviTi

mniSvneloba (0,1,... da a. S.) misi mdebareobis mixedviT;

- momxmar- momxmar- momxmar- momxmar- momxmareblis mier gansazRvruli tieblis mier gansazRvruli tieblis mier gansazRvruli tieblis mier gansazRvruli tieblis mier gansazRvruli ti pi pi pi pi pi aris sawyis

kodSi (momxmareblis programaSi) aRwerili tipebi, romlebic

inaxeba mniSnelobebiT (esaa magaliTad, struqturebi).

- ti- ti- ti- ti- ti pi miTiTebiTpi miTiTebiTpi miTiTebiTpi miTiTebiTpi miTiTebiT aris monacemTa nebismieri tipebi,

romelTanac mimarTva xorcieldeba mimTiTeblebiT da inaxeba

nakadSi;

 - TviTaRweradi ti- TviTaRweradi ti- TviTaRweradi ti- TviTaRweradi ti- TviTaRweradi tipebipebipebipebipebi aris tipebi, romlebic asaxavs

informacias TavianT Sesaxeb;

nax.1.2. tinax.1.2. tinax.1.2. tinax.1.2. tinax.1.2. ti pebis zogadi sistemapebis zogadi sistemapebis zogadi sistemapebis zogadi sistemapebis zogadi sistema
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- TviTaRweradi ti- TviTaRweradi ti- TviTaRweradi ti- TviTaRweradi ti- TviTaRweradi tipebipebipebipebipebi aris tipebi, romlebic asaxavs

informacias TavianT Sesaxeb;

- masivebi- masivebi- masivebi- masivebi- masivebi aris nebismieri ti pi, romelic Seicavs

obieqtebis masivs;

- ti- ti- ti- ti- tipebipebipebipebipebi klasebiTklasebiTklasebiTklasebiTklasebiT aris TviTaRweradi tipebi, romlebic

araa masivebi;

- delegatebi - delegatebi - delegatebi - delegatebi - delegatebi - tipebia, romlebic damuSavda mimTiTebelTa

Sesanaxad klasis meTodebisaTvis;

- mniSvnelobiT SefuTuli ti- mniSvnelobiT SefuTuli ti- mniSvnelobiT SefuTuli ti- mniSvnelobiT SefuTuli ti- mniSvnelobiT SefuTuli ti pebipebipebipebipebi aris ti pebi

mniSvnelobiT, romlebic droebiT daiyvaneba ti pebamde

mimTiTebliT, raTa Senaxul iqnas nakadSi;

- momxmar- momxmar- momxmar- momxmar- momxmareblis mier gansazRvruli tieblis mier gansazRvruli tieblis mier gansazRvruli tieblis mier gansazRvruli tieblis mier gansazRvruli ti pebipebipebipebipebi miTiTebiTmiTiTebiTmiTiTebiTmiTiTebiTmiTiTebiT

aris tipebi, gansazRvruli sawyis kodSi, rogorc ti pebi

miTiTebiT. programaSi esaa magaliTad, nebismieri klasi.

1.4. 1.4. 1.4. 1.4. 1.4. .NET-platfoplatfoplatfoplatfoplatformisrmisrmisrmisrmis komponentebi da misi komponentebi da misi komponentebi da misi komponentebi da misi komponentebi da misi

danarTis struqturadanarTis struqturadanarTis struqturadanarTis struqturadanarTis struqtura

rogorc aRvniSneT, .NET platformis sabazo klasebis didi

nawili dawerilia C# enis gamoyenebiT, amitomac sailustracio

magaliTebs am enaze gavukeTebT komentars..

.NET platformis komponentebidan erT-erTi mTavari blokia

Assembly (anawyobi, nakrebi), romelic logikurad aerTianebs

kods, resursebs da metamonacemebs. igi logikuri da ara

fizikuri erTeulia, radgan SeuZlia moTavsdes ramdenime

failSi. aseT SemTxvevaSi arsebobs erTi mTavari faili,

romelSic inaxeba informacia danarCenebze.

1.3 naxazze naCvenebia programuli danarTis (Application)
Sesabamisi nakrebis zogadi ierarqiuli struqtura agregaciis

kavSiris gamoyenebiT.
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naxazidan Cans, rom nakrebi 1 an ramdenime (1..*) modulisgan

(module) Sedgeba. swored modulSi inaxeba danarTis an

biblioTekis kodi, misi metamonacemebiT. modulebi Seicavs

ti pebs. esaa kodis Sablonebi (klasebi),  romlebSic

inkafsulirebulia garkveuli monacemebi da meTodebi. rogorc

wina paragrafSi vaxseneT, tipebi ori saxisaa: mimTiTeblebiT

(anu klasebi) da mniSvnelobebiT (anu struqturebi).

tipebs aqvT velebi, Tvisebebi da meTodebi. veli gamoyofs

nax.1.3. nakrebis zogadi struqturanax.1.3. nakrebis zogadi struqturanax.1.3. nakrebis zogadi struqturanax.1.3. nakrebis zogadi struqturanax.1.3. nakrebis zogadi struqtura
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mexsierebis adgils Sesabamis monacemTa tipisaTvis. Tvisebebi

velebis msgavsia, oRondac maTi daniSnulebaa Sesabamis monacemTa

sawyisi mniZSvnelobebis gansazRvra da kontroli.

meTodebi gansazRvravs monacemTa dasamuSaveblad klasis

qcevas, anu reaqcias garedan Semosul Setyobinebaze

(moTxovnaze). Setyobineba inaformaciaa, romelic ama Tu im

movlenis Sedegad formirdeba.

programuli nakrebi SeiZleba iyos ori tipis: kerZo da

saerTo gamoyenebis. pirvel SemTxvevaSi nakrebi instalirdeba

kerZo momxmarebls katalogSi da masTan sxva mimarTvebi

gamoricxulia.

saerTo gamoyenebis nakrebi Seicavs programul biblioTekebs,

romelTac iyenebs sxvadasxva danarTi. aq saWiroa specialuri

dacvis meqanizmebis gamoyeneba (saxelebis koliziisa da nakrebTa

versiebis kontrolis TvalsazrisiT).

klasebs Soris saxelTa koliziis aRmofxvris mizniT .NET
platforma iyenebs `saxelTa sivrces~.

saxelTa sivrce (saxelTa sivrce (saxelTa sivrce (saxelTa sivrce (saxelTa sivrce (namespace):):):):): esaa monacemTa ti pebis

ubralo dajgufeba. yvela monacemTa tipis saxels mocemul

saxelTa sivrceSi avtomaturad emateba prefiqsi, romelic

Sedgenilia saxelTa sivrcis dasaxelebisgan. aseve SesaZlebelia

Cadgmuli saxelTa sivrceebis Seqmna.

magaliTad, sabazo klasebis umravlesobisaTvis, romlebic

zogadi gamoyenebisTvisaa daniSnuli, moTavsebulia saxelTa

sivrceSi System, veb-gverdebisaTvis - System.Web da a.S.
C#-is programis teqstis magaliTze SeiZleba Semdegi

komentaris gakeTeba:



27

namespace Magazia.Web   // aq miTiTebulia saxeli Magazia.Web
{
    public class Checkout : PageBase
    {
        // da a.S.da a.S.da a.S.da a.S.da a.S.

danarTTa areebidanarTTa areebidanarTTa areebidanarTTa areebidanarTTa areebi (application area) aris .NET platformis

mniSvnelovani elementi. maTi daniSulebaa erTdroulad da

erTmaneTTan momuSave danarTebis izolacia, raTa ar moxdes

monacemTa arasasurveli damuSaveba.

programuli danarTebis izolaciisaTvis Windows
gamoiyenebs `procesis~`procesis~`procesis~`procesis~`procesis~ cnebas, romelic misamarTebis sivrces

exeba. yovel process gamoeyofa 4 gigabaiti virtualuri

mexsiereba. isini diskze sxvadasxva fizikuri misamarTebiTaa

da ar gadaikveTeba.

procesebs aqvs miniWebuli gansazRvruli privilegiebi da

operaciuli sistema akontrolebs maT, Tu romel operacias

romeli procesis gamoyeneba SeuZlia.

danarTTa areebis gamoyenebis idea mdgomareobs imaSi, rom

procesebs Soris moxerxdes monacemTa gacvla. amitomac procesi

iyofa ramdenime danarTis ared. TiToeul danarTis areSi

Tavsdeba erTi danarTis kodi.

.NET platformis mniSvnelovani saSualebaa JIT (Just-In-
Time) kompilatori. igi axorcielebs programuli kodis

calkeuli nawilis droulad kompilirebas (saWiroebis

SemTxvevaSi).

Visual Studio.NET aris programuli sistemebis damuSavebis

integrirebuli garemo, romelSic SesaZlebelia kodebis dawera,

kompilireba da gamarTva VB.NET, C++.NET, C#.NET, ASP.NET,
ADO.NETO da sxva teqnologiebiT.
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axla movitanoT C++ da C# martivi kodebi, raTa davinaxoT
msgavseba-gansxvaveba am enebis sintaksebs Soris:

a) C++ -is     kodis fragmenti:
#include <iostream.h>  // C++ -------------
#include <Windows.h>
int main(int argc, char *argv)
{
 cout << "Hello, my friend ! ";
MessageBox(NULL, "By-By !", '', MB_OK);
return 0;
}
b) C#-is     kodis fragmenti:

using System;  //  C# -------------
using System.Windows.Forms;
namespace Console1;
{
  class Class1
  {
     static int Main(string[] args)
       {
           Console.WriteLine("Hello, my friend !");
            MessageBox.Show("By-By !");
            return 0;
        }
   }
}



II Tavi. daprogramebis instrumenti C#.NET 
2.1. C#  enis samuSao garemo konsolis reJimSi 

 
.NET Frameworks SDK platformaze C#  (`si Sarf~) enis 

programebis Sesaqmnelad, kompilaciisa da testirebisaTvis 

ZiriTadad gamoiyeneba ori reJimi: konsolis (nax.2.1), 

romelic MsDos da Unix operaciuli sistemebis garemos 
mogvagonebs da komponentur-vizualuri (nax.2.2), romelsac 

Windows, Linux da sxv.  

 
nax.2.1.. Console mode 

 
nax.2.2. Windows Application 
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Tanamedrove sistemebis msgavsad grafikuli 

interfeisebi gaaCnia. orive reJimi TavisTavad saintereso da 

mniSvnelovania. pirvelSi SesaZlebelia C# programuli 

modulebis Seqmna da testireba, analizi da Secdomebis 

diagnostika, standartuli modulebis biblioTekis Seqmna 

misi Semdgomi mravaljeradi gamoyenebisaTvis.  

meore reJimSi iqmneba didi proeqtebi (Applications), 
romelTa swrafad damuSavebas da testirebas Zalze mdidari 

vizualur komponentTa biblioTekis arseboba ganapiroebebs.  

Cven mokled ganvixilavT orive reJims da warmovadgenT 

im ZiriTad sakiTxebs, romlebic aucilebelia C#.NET enaze 
programuli modulebisa da proeqtebis asagebad. 

pirvel rigSi saWiroa kargad gaverkveT C#-kodis 
Sedgenilobasa da struqturaSi, cvladebisa da konstantebis 

tipebsa da maTi mniSvnelobebis diapazonebSi, operaciebsa da 

funqciebSi, obieqt-orientirebuli da komponentur-

vizualuri meTodebis koncefciebsa da maT realizaciaSi. 

swored am sakiTxebs ganvixilavT winamdebare Tavis 

paragrafebSi ilustraciebiTa da programuli listingebiT. 

 
2.2. C# -kodis ageba da testireba  

konsolis reJimSi 
 

C# - programis sawyisi teqsti unda momzaddes 

romelime teqstur redaqtorSi, mag., NotePad-Si (nax.2.3). 
programis teqsts gafarToveba (failis tipi) 

dauyendeba sc.  
C# - is kompilatoria csc, romelic konsolis reJimSi 

gamoiZaxeba da argumentad mieTiTeba teqsturi failis 

saxeli, anu Cvens SemTxvevaSi Myfirst.cs (nax.2.4-a). 
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nax.2.3.  

 

a)

b)

nax.2.4. a-kompilaciis da b - testirebis etapebi 

 

kompilaciis Semdeg, Tu kodSi araa sintaksuri 

Secdomebi, miiReba gamomavali – kompilirebuli kodi, 

romelsac Sesrulebad fails (exe) uwodeben. 
am muSa failis amuSavebiT (konsolis reJimSi 

gamoiZaxeba igi saxeliT, mag., Myfirst), miiReba saboloo 
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Sedegebi (nax.2.4-b). OK–Rilakze dawkapunebiT dasruldeba 

programis Sesruleba. 

Tu programaSi sintaksuri Secdomebia, maSin saWiroa 

dabruneba isev teqstur redaqtorSi, am Secdomebis povna da 

Casworeba. Semdeg testirebis procesi ganmeorebiT 

Catardeba, sasurveli Sedegebis miRebamde. 

striqoni MessageBox.Show("By-By !"); emsaxureba 

“informacia”- Setyobinebis gamotanas Windows–stilSi.  

 

2.3. C# enis gasaReburi sityvebi 
 

cxrilSi mocemulia C# enis ZiriTadi gasaReburi 

sityvebis nusxa, romelTa gamoyeneba aqtiurad xdeba 

programul modulebSi.  

C# Keywords 
abstract event new struct

as explicit null switch
base extern object this
bool false operator throw
break finally out true
byte fixed override try
case float params typeof
catch for private uint
char foreach protected ulong

checked goto (?) public unchecked
class if readonly unsafe
const implicit ref ushort

 32



continue in return using
decimal int sbyte virtual
default interface sealed volatile

delegate internal short void
do is sizeof while

double lock stackalloc  
else long static  

enum namespace (!) string  
 

rogorc vxedavT, mravali maTgani msgavsia C, C++ da 
Java enaTa operatorebisa. axalia, magaliTad, namespace, 
romelsac gansakuTrebuli daniSnuleba aqvs da mas calke 

paragrafi mieZRvneba. rekomendebulia, rom ar gamoiyenoT 

upirobo gadasvlis goto-operatori, igi arRvevs 

struqturuli daprogramebis principebs. mis sanacvlod 

programaSi sasurvelia if..elese…if - ganStoebaTa, for, while, 
do…while - ciklebisa da switch - gadamrTvelis gamoyeneba.  

enis `dajavSnul~ sityvebSi gansakuTrebuli adgili 

uWiravs monacemTa tipebis operatorebs, romelTac momdevno 

paragrafSi ganvixilavT. 

 

2.4. C# enis monacemTa ZiriTadi tipebi 
 

monacemTa tipebis aRweriT iwyeba yvela programa, Tuki 

masSi gamoiyeneba simbolur-striqonuli, mTelricxva an 

namdvilricxva monacemebi. qvemoT cxrilSi motanilia C# 
enaSi monacemTa gamoyenebuli tipebis nusxa.  

saWiroa mcire komentaris gakeTeba. 

- CamoTvliTi tipi (enum):  
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mag., enum friends {nino, gio, dito, mito, sico};  am elementTa 

simravleSi pirveli iqneba 0, meore 1 da a.S. 

    

C#- enis cvladebisa da konstantebis tipebis cxrili 

cvladTa 

tipebi 

Tanrigi 

bit 
diapazoni 

bool 1 true, false 
byte 8 0 .. 255 
char 16 0 .. 65535 

decimal 128 1.0E-28 .. 7.9E28 
double 64 5.0E-324 .. 1.9E308 
enum CamoTvliTi 

tipi 
iRebs:  byte, int, short,long 
tipebis mniSvnelobebs 

float 32 1.5E-45 .. 3.4E38 
int 32 -2 147 483 648 .. 2 147 483 648  

long 64 -  9 223 372 036 854 775 808 . . 
9 223 372 036 854 775 807 

sbyte 8 -128 .. 127 
short 16 -32 768 .. 32 767 
struct tipebis 

konteineri

SeiZleba erTdroulad Seicavdes 

sxvadasxva tipebs 

uint 32 0 .. 4 294 967 295 
ulong 64 0.. 18 446 744 073 709 551 615 
ushort 32 0 .. 65 535 
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- decimal tipi (double-sgan gansxvavebiT) gamoiyeneba meti 

sizustisaTvis fulad-safinanso angariSebSi da ricxvs 

miewereba sufiqsi M an m. mag., decimal d = 37.15m; 
C#-enaSi Semotanilia tipi string , romelic 

Unicode-simboloTa striqonia. mag., string a=”Hello”, 
b=”My friend”; Console.WriteLine(a+b);  
//Sedegi: ”Hello My friend”. 

ganvixiloT interaqtiuli programis magaliTi, 

romelSic xdeba monacemebis Setana konsolis brZanebis 

striqonidan da gamotana ekranze (nax.1.8): 

/*P1.cpp    Input-Output  */ 
using System; 
class WhoIsWho 
{ 
  static void Main() 
  { 
   string Name;  
   int Age=0; decimal Money=0.0m; 
   Console.Write("\aWhat is your name ? : "); 
        Name = Console.ReadLine(); 
   Console.Write("\aHow old are you ? : "); 
        Age = Convert.ToInt16(Console.ReadLine()); 
   Console.Write("\aYour salary ? : "); 
     Money = Convert.ToDecimal(Console.ReadLine()); 
 // Output results ------------- 
  Console.WriteLine("Hello,  {0} !\n", Name); 
  Console.Write("Your age={0} years \n", Age); 
  Console.Write("Your money={0} dollars \n",Money); 
  Console.Write("In Year={0} dollars\n", Money*12); 

 } // programaSi gamoyenebulia tipebis gardaqmnis meTodebi:  

} //Convert.ToInt16(),Convert.ToDecimal(). konsolze 

gamoitanilia programis kompilaciisa da Sedege-bis magaliTi.    
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nax.1.8. 

 

2.5. C# enis tipebis gardaqmnis  
ZiriTadi funqciebi (meTodebi) 

 

arsebobs monacemTa tipebis gardaqmnis aracxadi 

(implicit) da cxadi (explicit) saSualebani. pirvelis 

SemTxvevaSi monacemTa gardaqmna xdeba programistis 

Carevis gareSe. cxrilSi naCvenebia es SesaZleblobani. 

tipebis aracxadi gardaqmnis cxrili 

Fsawyisi 

tipi 

gadayvanis tipi 

sbyte short, int, long, float, double, an decimal 

byte short, ushort, int, uint, long, ulong, float, double, an 
decimal 

short int, long, float, double, an decimal 

ushort int, uint, long, ulong, float, double, an decimal 

int long, float, double, an decimal 
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uint long, ulong, float, double, an decimal 

long float, double, an decimal 

char ushort, int, uint, long, ulong, float, double, an 
decimal 

float double 

ulong float, double, an decimal 

 

tipebis cxadi gardaqmnis cxrili 

Fsawyisi 

tipi 

gadayvanis tipi 

sbyte byte, ushort, uint, ulong, an char 

byte sbyte or char 

short sbyte, byte, ushort, uint, ulong, an char 

ushort sbyte, byte, short, an char 

int sbyte, byte, short, ushort, uint, ulong, an char 

uint sbyte, byte, short, ushort, int, an char 

long sbyte, byte, short, ushort, int, uint, ulong, an char 

ulong sbyte, byte, short, ushort, int, uint, long, an char 

char sbyte, byte, an short 

float sbyte, byte, short, ushort, int, uint, long, ulong, char,
an decimal 

double sbyte, byte, short, ushort, int, uint, long, ulong, char, 
float, an decimal 

decimal sbyte, byte, short, ushort, int, uint, long, ulong, char, 
float, an double 

 
 

 37



C#-enaSi gansakuTrebiT sayuradReboa striqonuli 

cvladebis tipis string gamoyeneba. rogorc wina paragrafis 
programul magaliTSi ganvixileT, monacemebis Setanisas 

Console.ReadLine( ) meTodiT, igi mTel da fulad ricxvebs 

Rebulobs simboloebis striqonis saxiT. monacemTa tipis 

cxadi gardaqmnis meTodiT, magaliTad  

Convert.ToDecimal(Console.ReadLine());   

miiReba ricxviTi tipebi da SesaZlebeli xdeba maTi 

maTematikur operaciebSi gamoyeneba. 

aseTivea Convert.ToInt16(), Convert.ToFloat() 
da aS. meTodebi. 

 

2.6. C# enis masivebi (koleqciebi)  

 

masivebi Seesabameba klasTa koleqciebs, romlebic 

Cadgmulia C#–enaSi da konstruqciulad emsaxureba 

erTgvarovan (erTi tipis) monacemTa moxerxebuli 

organizebis sakiTxebs.  

masivebi SeiZleba iyos erT-, or- an mraval-

ganzomilebiani, an Tavisufali ( jagged ).    
erTganzomilebiani masivis (veqtoris) gamocxadebis 

zogadi formati aseTia: 

Type[ ] Array_Name [memory];  
sadac tipis Semdeg mieTieba masivis saxeli da am 

masivisTvis saWiro mexsiereba. es ukanaskneli yovelTvis 

araa saWiro. magaliTad, qvemoT naCvenebia samstriqoniani 

masivis gamocxadeba mniSvnelobebis miniWebiT: 

string[ ] Vector = new string[3] {„black“, „red“, „green“}; 
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n-ganzomilebiani masivebisaTvis gamoiyeneba kvadratul 

frCxilebSi TiToeuli ganzomilebis mZimiT gamoyofa. 

magaliTad: 

int[ , ] Matrica =new int [5,5]; 
Tavisufali masivebi mravalganzomilebiania, romelTagan 

TiToeulSi elementTa ganzomileba gansxvavebulia. aseTi 

saSualeba mosaxerxebelia mexsierebis ekonomiurad 

gamosayeneblad. magaliTad: 

int[ ][ ] myJaggedArray = new int [ ][ ]  
                        { 
                           new int[ ] {1,3,5,7,9}, 
                           new int[ ] {0,2,4,6}, 
                           new int[ ] {11,22} 
                        };  
 

2.7. C# enis operaciebi 
 

enaSi gamoiyeneba sxvadasxva tipis operaciebi, kerZod 

ariTmetikuli, logikuri, striqonebis gadabmis, inkrement-

dekrementis, waZvris, relaciuri, obieqtebis Seqmnis da sxv. 

qvemoT csrilSi mocemulia es operaciebi, xolo momdevno 

paragrafebSi mokled ganvixilavT maT daniSnulebas. 

C# Operators 
Operator category Operators 

Arithmetic +   -   *   /   %

Logical (boolean and bitwise) &   |   ^   !   ~   &&   ||   true   false

String concatenation +

Increment, decrement ++   --

Shift <<   >>
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Relational ==   !=   <   >   <=   >=

Assignment =   +=   -=   *=   /=   %=   
 &=   |=   ^=   <<=   >>=

Member access .
Indexing [ ]

Cast ( )

Conditional  ?:

Delegate concatenation and 
removal 

 +   -

Object creation  new

Type information  as   is   sizeof   typeof    

Overflow exception control  checked   unchecked

Indirection and Address  *   ->   [ ]   &

 

2.8. C# enaSi brZanebaTa nakadebis marTva 
 

enebSi gansakuTrebuli daniSnuleba aqvs struqturuli 

daprogramebis elementebs, romlebic kodis brZanebebis 

(operatorebis, procedurebisa da meTodebis Sesrulebis) 

mimdevrobas gansazRvravs. aseTi operatorebs miekuTvneba: 

1. ganStoebis (pirobiTi gadasvlis operatorebi): 

if, if..else, if..else..if 
2. gadamrTveli: switch( ). 
3. ciklebis :  

while( ), do..while( ), for( ),  foreach( ). 
bolo operatori ar yofila C, C++ da Java enebSi, 

amitom mas aq ganvixilavT detalurad.    
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sintaksi Semdegia: 

foreach (type identifier in expression)  
  {   

// operatorebi; 
  } 

sadac expression aris koleqciis (masivis) dasaxeleba, 

romlis SigniTac xorcieldeba cikluri moZraoba. 

magaliTad: 

       foreach (string Name in ListOfNames)  
  {   
     Console.WriteLine(“\t{0}”, Name);  
  } 

4. upirobo gadasvlis operatri (goto), romlis gamoyenebac 

araa rekomendebuli struqturuli daprogramebis 

TvalsazrisiT; 

5. ciklebidan an gadamrTvelis case-blokebidan gamosvlis 

operatori (break); 
6. ciklebSi logikuri pirobis Sesamowmeblad uSualo 

gadasvla (continue) sxva arasaWiro operatorebis 

gamotovebiT; 

7. mTavari programidan an meTodebidan gamosvlis operatori 

(return). igi xSirad gamoiyeneba kodSi. misi erTi SemTxveva 
naCvenebia qvemoT: 

public static int Main(string[ ] args) 
{ 
 // programis operatorebi; 
 return 0; 
}     

Main-programa abrunebs mTel (int) mniSvnelobas, 

amitomac misi normalurad damTavrebis SemTxvevaSi konsols 

return–iT gadaecema 0.     
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2.9. C#  kodis  magaliTi 

 

ganixileba martivi C#-programis teqsti, romelic 

Sesasvlelze Txoulobs ori mTeli ricxvis (x da y) Setanas 
da Semdeg angariSobs maT jams, namravls, gansazRvravs 

maqsimalur da minimalurs maT Soris.  

pirveli ori operacia realizebulia Cvens pfogramaSi 

Sum da Product qveprogramebis saxiT. maqsimalur da 

minimalur mniSvnelobebs ki igi Rebulobas programul 

biblioTekaSi arsebuli standartuli funqciebiT 

(meTodebiT).        
using System; 
namespace Calcul 
{ 
 public class SimpleCalculator 
  { 
   public static void Main() 
    {  
      int x, y; 
      Console.Write("Input \n"); 
      Console.Write("First number: ");  
 x=Convert.ToInt32(Console.ReadLine() ); 
 Console.Write("Second number: ");  
 y=Convert.ToInt32(Console.ReadLine() ); 
  Console.Write("Result's: \n"); 
 Console.WriteLine("Sum = " + Sum(x,y)); 
 Console.WriteLine("Product = " +  
                                  Product(x,y)); 
 Console.WriteLine("Diff = " + Dif(x,y)); 
 Console.WriteLine("Division = " +  
                     Divis(x,y).ToString("F2")); 
 Console.WriteLine("Rest = " + Module(x,y)); 
 Console.WriteLine("Max number = " + 
                                  Math.Max(x,y)); 
 Console.WriteLine("Min number = " + 
                                  Math.Min(x,y)); 
    } 
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 public static int Sum(int a, int b) 
  { 
   int sumTotal; 
   sumTotal=a+b; 
   return sumTotal;  
  } 
 public static int Product(int a, int b) 
  { 
   int productTotal; 
   productTotal=a * b; 
   return productTotal;  
  } 
 public static int Dif(int a, int b) 
  { 
   int difTotal; 
   difTotal=a-b; 
   return difTotal;  
  } 
 public static double Divis(int a, int b) 
  { 
   double diviseTotal; 
   diviseTotal=a / Convert.ToDouble(b); 
   return diviseTotal;  
  } 
 public static int Module(int a, int b) 
  { 
   int moduleRest; 
   moduleRest=a % b; 
   return moduleRest;  
  } 
 } 
} 
Sedegebi mocemulia  

2.5 naxazze. 

 

 

 

nax.2.5. 
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III Tavi. C#.NET  -is  obieqt-orientirebuli  

        daprogramebis elementebi 

3.1. C#  enaSi obieqturi da komponenturi  
daprogramebis koncefcia 

 
C#-ena,  rogorc sxva Tanamevdrove programuli 

paketebi, aris obieqt-orientirebuli da komponenturi 

stilis mqone instrumenti. ganvixiloT es ori koncefcia, 

rac SemdgomSi ufro gasagebs gaxdis komponentur-

vizualuri daprogramebis meTodis gamoyenebis efeqturobas.  

ara-obieqtorientirebuli daprogramebis stili 

cnobilia procedurul-orientirebuli daprogramebis saxiT 

(magaliTad, Basic, Pascal, C da sxv.), farTod gamoiyeneboda 
avtomatizebuli sistemebis agebis adrindel etapze (90-ian 

wlebamde). maTTvis damaxasiaTebeli iyo procedurebis wera 

operatorebis doneze, xolo monacemebi inaxeboda maTgan 

damoukideblad. daprogramebis aseTi stili gamosadegia 

mcire zomis proeqtebis asagebad.   

C-ena, rogorc Unix-qseluri operaciuli sistemis 

`deda ena~, kargi struqturuli da sistemuri 

(asembleruli) Tvisebebis mqone instrumenti, gafarTovda 

axali, obieqt-orientirebuli TvisebebiT (inkafsulacia, 

memkvidreobiToba, polimorfizmi, abstraqcia) da iqca 

Tanamedrove programist-profesionalebis C++ mZlavr 

instrumentad. am enis ZiriTadi elementebia klasebi, 

obieqtebi da meTodebi, romelTa safuZvelzec aRiwereba  

sistemis mdgomareoba (statika) da misi qceva (dinamika). 

komponenturi daprogrameba yuradRebas amaxvilebs 

vizualur-modulur elementebze, rogorebicaa magaliTad, 

Tvisebebi (Properties), interfeisebi (Interfaces) da movlenebi 

(Events). interfeisebis daniSnulebaa klasebs Soris 

meTodebis inicializeba da gadacema. Tvisebebi gansazRvravs 

klasis komponentebisaTvis ama Tu im interfeisTan mimarTvis 
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uflebas. movlenebi gamoiyeneba garkveuli situaciebis 

aRsawerad, romelTa Sedegad unda amuSavdes Sesabamisi 

meTodebi. axla ganvixiloT es sakiTxebi ufro detalurad.        

 

3.2. C#  enis obieqtebi da klasebi 

  

C#-enaSi obieqtebis warmodgena xdeba iseTi tipiT, 

rogoricaa klasi.  klasis atributebi igivea rac velebi, 

xolo klasis funqciebi – meTodebia, romelTa saSualebiTac 

C#-Si aRiwereba klasis qceva. magaliTad,  
class Lector 
{  
   int LecID; 
   string Gvari_S; 
   string Status; 
   float Xelfasi; 
   char Tel[14];   
   
   void Lekciis_chatareba( ) 
   { 
      // qcevis realizacia 
   } 
 
   void Xelfasis_ageba( ) 
   { 
     // qcevis realizacia 

   } 
} 
 obieqtebi, TavianTi tipebisa da ganzogadebis mixedviT 

jgufdeba klasebad. Tu klasTa Soris arsebobs garkveuli 

ierarqiuli kavSiri, igi SeiZleba iyos memkvidreobiTi. 

magaliTad, klasebi Lector da Student Seicavs msgavs 

atributebs, rogorebicaa Gvari, Saxeli, Dabad_Tarigi, 
Misamarti, Tel  da a.S.  

gansxvavebaa is, rom students ar aqvs Tanamdeboba 

(Status), xelfasi da sxv., agreTve mas ar gaaCnia meTodebi 
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leqciis_kiTxva da xelfasis aReba. Tavis mxriv, klass 

Student eqneba studbileTis_nomeri, jgufi, kursi, 

saSualo_reitin-guli_bali da a.S. aseve Cven SegviZlia 

aRvweroT klasebi magistranti (Magister), doqtoranti 

(Doctorand), TanamSromeli (Employe) da sxv. yvelas eqneba 

rogorc saerTo damaxasiaTebeli Tvisebebi (atributebi), 

aseve gansxvavebuli, mxolod misTvis damaxasiaTebeli.  

Tu yvela klasis saerTo Tvisebebs gavitanT calke, 

xolo kerZos davtovebT am klasis obieqtebTan, miviRebT 

1.10 naxazze mocemul ierarqiul models. 

 

Person 
a1, a2, a3 

m1( ), m2( ) 
Employe 

a4, a5 
m3( ) 

Student 
a6, a7, a8 

m4( ), m5( ) 

Lector 
a9, a10 

m6( ), m7( ) 

Magister 
 a10, a11 
m10( ) 

Doctorand 
a12, a13 

m11( ), m12( ) 

nax.1.10 

Tekn_Tanam 
a19, a20 

m16( ), m17( 

 
 

aseTi modeli asaxavs memkvidreobiT kavSirebs 

(samkuTxaTaviani isrebi) klasebs Soris.  

aq klasi Person aris abstraqtuli da Sedgeba sami 

atributisa da ori meTodisgan. igi ganzogadebaa klasebisa, 

obieqtebiT `yvela adamiani~ (da ara cxoveli, frinveli), 

romelTa Soris zogi leqtoria, zogi studenti, zogic 

doqtoranti da a.S.  

es ukanasknelebi Seesabameba konkretul klasebs da maT 

yvelas aqvs is atributebi da meTodebi, romlebic 
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abstraqtul klasSi iyo. aseve, rogorc aRvniSneT, maT aqvs 

kidev damatebuli TavianTi konkretuli atributebi da 

meTodebi, rac ar aqvs Tavis ierarqiulad zemdgom (mSobel) 

klass. 

3.3. komponent-orientirebuli  

daprogrameba 

 

komponent-orientirebuli daprogrameba aris obieqt-

orientirebuli meTodi, igi efuZneba kodebis (programebis) 

ganmeorebiT gamoyenebis koncefcias.  

rogorc aRvniSneT, ZiriTad elements klasi 

warmoadgens. igi realizebulia kodis saSualebiT. amgvarad, 

kodebis ganmeorebad gamoyenebasTan uSualo kavSiri swored 

klasebsa da klasTaSoris damokidebulebebs aqvs.  

am TvalsazrisiT SeiZleba ganvixiloT iseTi cnebebi, 

rogoricaa: 

- klasTa urTierTqmedeba (obieqtebis donezec ki); 

- klasTa kategoriebi (magaliTad, maTematikuri, 

grafikuli da a.S.);  

- klasebis biblioTeka, romelic aerTianebs erTi 

kategoriis klasebs;  

- klasis resursebi, romlebic araa programebi (audio-

vizualuri komponentebi);  

- klasis failebi, esaa klasebis an maTi biblioTekebis 

kompiuterSi fizikuri realizaciis Sedegad miRebuli 

komponentebi. 

 

.NET teqnologiaSi C#-kodebis ganmeorebadi gamoyenebis 

ZiriTadi elementia nakrebi (assembly), amitomac mas 

komponentsac uwodeben. 

rogorc aRvniSneT (nax.1.3), nakrebi aris logikuri 

paketi, romelic Sedgeba MsIL-kodis, metamonacemebisa da 

resursebisagan (magaliTad, gamosaxulebebi).  
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3.4. C#  kodSi Secdomebisa da gamosaricx  
movlenaTa damuSaveba 

 
Tu programis muSaobis procesSi iqmneba sagangebo 

(kodis Sesrulebis aranormaluri) situacia da kompiuteri 

unda `Camoekidos~, anu adamianis Caurevlad igi ver 

gadawyvets – ra qnas, maSin am dros aucilebelia `aseTi 

gamosaricxi SemTxvevis~ aRmofxvra.  

SesaZlebelia winaswar iqnas gansazRvruli 

arasasurvel situaciaTa nusxa da maTi Tavidan acilebis 

variantebi.  

magaliTad, nulze gayofa, tipebis araswori gardaqmna, 

mimarTva ararsebul failTan da a.S. aseTi Secdomebis 

analizis meqanizmi gamoiyeneba TiTqmis yvala Tanamedrive 

enaSi da maT Soris C#–ic.  
Secdomis aRmoCenisa da saTanado aRdgeniTi funqciis 

Sesrulebis proceduras `programuli wyvetis~ 

damuSavebasac uwodeben.  

.NET-teqnologiaSi aseTi funqciebi miekuTvneba 

System.Exception klass.  

am konstruqciis zogadi sintaksi C#–Si try, catch da 
finaly operatorebs iyenebs: 

try 
{ 
   // kodis bloki specpirobebis dasamuSaveblad 

} 
 
catch( 1-wyvetis_klasi, wyvetis_obieqtis_ident.) 
{ 
  // 1-wyvetis_klasis dasamuSavebeli kodi 
} 
 
catch( 2-wyvetis_klasi, wyvetis_obieqtis_ident.) 
{ 
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  // 2-wyvetis_klasis dasamuSavebeli kodi 
} 
. . . 
 
finaly  
{ 
  // yvela SemTxvevaSi Sesasrulebeli kodi 

} 
 
amgvarad, try bloks SeiZleba hqondes: 

- erTi an ramdenime catch bloki da arcerTi an erTi 

finaly bloki; 
-  erTi finaly bloki da arcerTi catch bloki. 

 

3.5. C#  kodis organizeba saxelTa  

sivrcis daxmarebiT 

 

saxelTa sivrce (namespace) metad mniSvnelovani 

elementia C#–enaSi. igi xels uwyobs kodis logikurad 

swor organizacias da programuli konfliqtebis Semcirebas 

sxvadasxva identifikatorebs Soris. 

C#–enaSi yvela programa iyenebs using System 

operators, rac miuTiTebs System-saxelTa sivrceze. mis 

qveS moTavsebulia klasebi, romlebic qmnis saelTa 

qvesivrces, magaliTad: System.Console, System.Data, 
System.Exception  da a.S.   

sabazo klasTa meTodebze mimarTva xdeba saxelTa 

sivrcis gamoyenebiT. magaliTad:  
System.Console.WriteLine( ). 

axla ganvixiloT saxelTa sivrcis direqtivebi. esaa 

C#–enis iseTi elementebi, romlebic identificirebas 

ukeTebs saxelTa sivrces.  
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aq gamoiyeneba ori direqtiva:  using (gamoiyenebs) da 
alias (fsevdonimi). magaliTad:   

using System; 
class ABC 
{ 
  static void Main( ) 
   { 
     // ekranze gamotana 
     Console.WriteLine(“Hello, Penguin !”); 
    } 
}   
fsevdonimis direqtivis saSualebiT SesaZlebelia 

kodSi mocemuli saxelTa sivrcis sxva saxeliT gamoyeneba. 

magaliTad:     
 
using System; 
using MyAlias = MyCompany.Proj.Nested;  // alias-is magaliTi 
namespace MyCompany.Proj  
{ 
   public class MyClass  
   { 
      public static void DoNothing( )   
      { 
      } 
   } 
 
   namespace Nested   // a nested namespace 
   { 
      public class ClassInNestedNameSpace  
      { 
         public static void SayHello()  
         { 
            System.Console.WriteLine("Hello, Penguin !"); 
         } 
      } 
   } 
} 
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public class UnNestedClass  
{ 
   public static void Main( )  
   { 
      MyAlias.ClassInNestedNameSpace.SayHello();   // using alias 
   } 
} 
 
 // Sedegi 
Hello, Penguin ! 
 

moqmedebis da xilvadobis areebi. programaSi spec-
blokebis organizebiT SesaZlebelia monacemTa (cvladebis) 

lokaluri moqmedebis areebisa da maTi xilvadobis (kodis 

sxva nawilidan) areebis gamoyeneba.   

es metad saWiro sakiTxia mexsierebis efeqturi 

marTvisaTvis. magaliTad, monacemebi klasis, interfeisis da 

struqturis blokebSi gamocxaddeba kodis erT adgilas, 

magram maTi gamoyeneba SeiZleba sxva adgilas aseTi blokebis 

daxmarebiT.  

meTodebis, Tvisebebisa da indeqsatorebisTvis ki 

aucilebelia am monacemTa gamocxadeba uSualod maTi 

amuSavebis win. e.i. isini damalulia kodis sxva nawilisTvis. 

magram SeiZleba maTi xelaxla gamocxadeba this-operaciiT, 
rac metad efeqturia. magaliTad:     
 
using System; 
using aMyAlias=System.Security.Permissions.FileIOPermissionAccess; 
public class AliasMag 
{ 
 aMyAlias fileAccess; 
 public AliasMag() 
  { 
    fileAccess=aMyAlias.AllAccess;  
  } 
 public static int Main(string[] args) 
  { 
    AliasMag myAlias=new AliasMag(); 
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    myAlias.printMyAlias(); 
    return 0;  
  }  
 public void printMyAlias() 
  { 
    string fileAccess = this.fileAccess.ToString(); 
 
    Console.WriteLine(“IO Access:{0}”, fileAccess); 
  }   
} 

aq ganixileba klasis wevrebis (mag., fileAccess, romlis 

tipi aRweril iqna fsevdonimiT aMyAlias-iT) nebadarTuli 

da akrZaluli xelaxali gansazRvrebis SemTxvevebi.  

printMyAlias() meTodis moqmedebis aris SigniT 

aMyAlias-is wevris fileAccess-is  xilvadoba damalulia am 

meTodSi Semotanili (gamocxadebuli) striqonuli 

lokaluri cvladis saxeliT string fileAccess.  
aseT SemTxvevaSi printMyAlias() meTodis SigniT 

mimarTva fileAccess-ze niSnavs am lokaluri cvladis 

gamoyenebas. 

magram Tu saWiroa ara es lokaluri, aramed AliasMag 
klasis fileAccess-is gamoyeneba, maSin aucilebelia  

this-operaciis CarTva striqoniT: 
string fileAccess = this.fileAccess.ToString(); 

 
dasasrul SeiZleba aRvniSnoT, rom saxelTa sivrce, 

moqmedebisa da xilvadobis areebi, es C#–enis is 

komponentebia, romelTa swori gamoyenebiT SeiZleba 

efeqturi programebis Seqmna.  

erTmaneTSi Cadgmuli saxelTa sivrceebis, monacemTa 

moqmedebisa da xilvadobis diapazonebis marTvis sakiTxebi 

metad mniSvnelovania didi proeqtebis organizebis procesSi. 

maTi daxmarebiT miiRweva kodebis efeqturi gamoyenebis 

damatebiTi SesaZleblobebi.      
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IV Tavi. IV Tavi. IV Tavi. IV Tavi. IV Tavi. C#-is vizualuri komponentebiis vizualuri komponentebiis vizualuri komponentebiis vizualuri komponentebiis vizualuri komponentebi

4.1. 4.1. 4.1. 4.1. 4.1. .NET-platfoplatfoplatfoplatfoplatformis samuSao garrmis samuSao garrmis samuSao garrmis samuSao garrmis samuSao garemoemoemoemoemo

programuli paketi Visual Studio .NET gamoiZaxeba vindousis
operaciuli sistemis Start Rilakidan (nax.4.1).

nax.4.1nax.4.1nax.4.1nax.4.1nax.4.1

4.2-a naxazze mocemulia .NET  platformis samuSao garemo.

nax.4.2-anax.4.2-anax.4.2-anax.4.2-anax.4.2-a
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Solution Explorer ganyofilebaSi Departments-klasis arCeviT

gamova formaze programis teqsti (nax.4.2-b).

nax.4.2-bnax.4.2-bnax.4.2-bnax.4.2-bnax.4.2-b

4.2-a naxazze naCveneb formaze vizualuri komponentebis

gadmosatanad da Sesabamisi interfeisis asagebad iyeneben 4.3-

a da b naxazze ilustrirebul elementebs.

am komponentebis detaluri aRwera mocemulia Semdeg

paragrafebSi.
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nax.4.3-anax.4.3-anax.4.3-anax.4.3-anax.4.3-a
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nax.4.3-bnax.4.3-bnax.4.3-bnax.4.3-bnax.4.3-b



4.2. VS C# enis vizualuri  

komponentebi 

 

 

_ teqstis asaxva formaze  

 

komponenti gamoiyeneba formaze teqstis dasawerad. 

teqstis SerCeva xdeba Text  Tvisebis saSualebiT, xolo 

fontisa da teqstis zomis SerCeva Font TvisebiT. aseve 

SeiZleba teqstis feris Secvla ForeColor TvisebiT. 
 

 

 

 

 

 

 

 

 

 
      nax. 4.4 

 

_ Rilaki warweriT 

  
komponents aqvs Rilakis daniSnuleba.  mas SeiZleba 

mieniWos sxvadasxva brZanebebi. magaliTad Rilakze Tagus 

dawkapunebiT daixuros is forma romelzedac moTavsebulia 

es Rilaki (nax.4.4).  

 
private void button1_Click(object sender, 
System.EventArgs e) 
 { 
   Close(); 
 } 
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_ striqonis Setanis veli formaze 

 

komponenti gamoiyeneba uSualod formaze teqstis 

Sesatanad. Text Tvisebis saSualebiT TextBox-Si SeiZleba 

SevitanoT teqsti, romelic formis gaaqtiurebis Semdeg 

gamoCndeba an davtovoT carieli.  

ganvixiloT magaliTi. formaze moTavsebulia 

komponentebi: TextBox1, Label1  da Button1. Rilakze daWeriT 

Label- Si gamoCndeba is teqsti romelsac SevitanT TextBox 
–is saSualebiT (nax.4.5). 

 

 

 

 

 

 

 

 

 

 

 
 nax.4.5 

 
xolo Rilakis brZanebas eqneba Semdegi saxe: 

 
private void button1_Click(object sender,  
                             System.EventArgs e) 
  { 
    label1.Text=textBox1.Text; 
  } 
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_ mTavari meniu 
 

komponentis saSualebiT xdeba mTavari menius ageba. 

gadmogvaqvs komponenti formaze da Text Tvisebis saSualebiT 

vadgenT menius, xolo Semdeg vaaqtiurebT formas da Menu 
TvisebaSi vabavT komponents (nax.4.6).

 

 

 

 

 

 

 

 

 
nax. 4.6 

 

_ marTvis elementi ori mdgomareobiT 

 

_ radio Rilaki ori mdgomareobiT 

 

_ qmnis formaze logikurad dakavSirebul  

  komponentebis konteiners 

komponentSi SeiZleba ikos gaerTianebuli rogorc 

RadioButton-ebi aseve CheckBox-ebi (nax.4.7). 
 

 

 

 

 

 

 

   nax.4.7 
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 _ grafikuli gamosaxuleba 

 

komponenti gamoiyeneba formaze (an komponentze) 

grafikuli gamosaxulebis gamosatanad. failis mibma xdeba 

komponentis Image TvisebiT. 
 

 

_ teqsturi striqonebis siis are 

 

komponentSi velebis Camateba xdeba Items TvisebiT.  
 

_qmnis teqsturi striqonebis dinamikur 

sias da redaqtirebis ares 

monacemebs vamatebT Items TvisebiT. komponentSi, 

CamoSlamde SegviZlia gamovaCinoT sawyisi monacemi Text 
TvisebiT an davtovoT carieli (nax.4.8). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax.4.8 
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_ mravalgverdiani dialogis organizeba  

urTierTgadafarvis principiT.  

 

komponentze gverdis damateba xdeba AddTab TvisebiT, 
xolo gverdis saxelis dasarqmevad unda moiniSnos gverdi, 

romelsac saxels ucvliT da  CavweroT Text TvisebaSi. 
TiTeul gverdze SegviZlia davamaToT komponenti (nax.4.9). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
nax.4.9 

 
 
 
 
 
 

 61



_qmnis TariRisa da drois redaqti-

rebis ares  

 

_ qmnis Tvis kalendars 

 
 

 
nax.4.10 
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4.3. C# enis vizualuri komponentebiT  

formebis agebis magaliTebi 
 

konkretuli saproblemo sferos marTvis avtomati-

zebuli sistemis agebis procesSi gansakuTrebuli adgili 

uWiravs am sferoSi arsebuli dokumentebis safuZvelze 

momxmarebelTa dialoguri interfeisebisa da sabeWdi 

formebis atomatizaciis amocanis gadawyvetas. 

vizualuri komponentebi NET-is integrirebul C# 
paketSi iZleva farTo SesaZleblobebs da Zalze moqnilia. 

am instrumentiT avtorebis mier agebul iqna, 

magaliTad, sasamarTlo saqmeTa warmoebis avtomatizebuli 

sistemis dialoguri formebi (nax.4.11-4.13).   

 

 
nax.4.11 

`mosamarTlis registraciis~ RilakiT gamoitaneba 

axali fanjara, romelic 4.12 naxazzea naCvenebi da masSi 

SesaZlebelia informaciis wakiTxva, Setana an koreqtireba. 

`axali saqmis registraciis~ RilakiT ki SeiZleba 4.13 

naxazze naCvenebi formiT visargeblod. 

monacemebi, romlebic Seitaneba an koreqtirdeba am  da 

sxva formebze, Tavsdeba sistemis monacemTa bazaSi da 

SesaZlebelia maTi Semdgomi gamoyeneba. formis Sesabamisi 

Form1.cs - kodis fragmenti naCvenebia paragrafis bolos. 
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nax.4.12 

 
nax.4.13 
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//----------------------- Form1.CS ----------------------// 
using System; 
using System.Drawing; 
using System.Collections; 
using System.ComponentModel; 
using System.Windows.Forms; 
using System.Data; 
namespace WindowsApplication1 
{/// <summary> 
 /// Summary description for Form1. 
 /// </summary> 
 public class Form1 : System.Windows.Forms.Form 
 {this.tabPage1 = new System.Windows.Forms.TabPage(); 
  this.tabPage2 = new System.Windows.Forms.TabPage(); 
  this.groupBox1 = new System.Windows.Forms.GroupBox(); 
 this.button1 = new System.Windows.Forms.Button(); 
 this.button2 = new System.Windows.Forms.Button(); 
 this.button3 = new System.Windows.Forms.Button(); 
 this.panel1 = new System.Windows.Forms.Panel(); 
 this.button4 = new System.Windows.Forms.Button(); 
 this.button5 = new System.Windows.Forms.Button(); 
this.treeView1 = new System.Windows.Forms.TreeView(); 
this.richTextBox1=new System.Windows.Forms.RichTextBox(); 
this.label1 = new System.Windows.Forms.Label(); 
this.textBox1 = new System.Windows.Forms.TextBox(); 
this.label2 = new System.Windows.Forms.Label(); 
this.dataGrid1 = new System.Windows.Forms.DataGrid(); 
this.tabControl1.SuspendLayout(); 
this.tabPage1.SuspendLayout(); 
this.tabPage2.SuspendLayout(); 
this.groupBox1.SuspendLayout(); 
this.panel1.SuspendLayout(); 
((System.ComponentModel.ISupportInitialize)(this.dataGri
d1)).BeginInit(); 
 this.SuspendLayout(); 
 // mainMenu1 
 this.mainMenu1.MenuItems.AddRange(new 
System.Windows.Forms.MenuItem[ ] 
    { this.menuItem1, this.menuItem2,this.menuItem3}); 
 // menuItem1 

this.menuItem1.Index = 0; 
 this.menuItem1.Text = "საბეჭდი ფორმები"; 
this.menuItem1.Click += new System.EventHandler 
                                 (this.menuItem1_Click); 
 // menuItem2 
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 this.menuItem2.Index = 1; 
 this.menuItem2.Text = "კლავიატურის დრაივერი"; 
 // menuItem3 
 this.menuItem3.Index = 2; 
 this.menuItem3.Text = "დახმარება"; 
 // tabControl1 
this.tabControl1.Anchor = 
((System.Windows.Forms.AnchorStyles)(((System.Windows.Fo
rms.AnchorStyles.Top | 
System.Windows.Forms.AnchorStyles.Bottom)  
System.Windows.Forms.AnchorStyles.Left))); 
 this.tabControl1.Controls.Add(this.tabPage1); 
 this.tabControl1.Controls.Add(this.tabPage2); 
 this.tabControl1.Font = new 
System.Drawing.Font("AcadNusx", 9.749999F, 
System.Drawing.FontStyle.Regular, 
System.Drawing.GraphicsUnit.Point, ((System.Byte)(0))); 
 this.tabControl1.Location = new 
System.Drawing.Point(8, 32); 
 this.tabControl1.Name = "tabControl1"; 
 this.tabControl1.SelectedIndex = 0; 
 this.tabControl1.Size = new 
System.Drawing.Size(224, 400); 
 this.tabControl1.TabIndex = 0; 
 // tabPage1 
 this.tabPage1.Controls.Add(this.groupBox1); 
 this.tabPage1.Font = new 
System.Drawing.Font("AcadNusx", 12F, 
System.Drawing.FontStyle.Bold, 
System.Drawing.GraphicsUnit.Point, ((System.Byte)(0))); 
 this.tabPage1.Location = new 
System.Drawing.Point(4, 22); 
 this.tabPage1.Name = "tabPage1"; 
this.tabPage1.Size = new System.Drawing.Size(216, 374); 
this.tabPage1.TabIndex = 0; 
this.tabPage1.Text = "saqme"; 
// tabPage2 
this.tabPage2.Controls.Add(this.treeView1); 
this.tabPage2.Location = new System.Drawing.Point(4,25); 
this.tabPage2.Name = "tabPage2"; 
// button4 
 this.button4.Font = new 
System.Drawing.Font("AcadNusx", 8.25F, 
System.Drawing.FontStyle.Regular, 
System.Drawing.GraphicsUnit.Point, ((System.Byte)(0))); 
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 this.button4.Location = new 
System.Drawing.Point(0, 0); 
 this.button4.Name = "button4"; 
this.button4.Size = new System.Drawing.Size(80, 23); 
 this.button4.TabIndex = 0; 
 this.button4.Text = "filtri "; 
 // button5 
 this.button5.Font = new 
System.Drawing.Font("AcadNusx", 8.25F, 
System.Drawing.FontStyle.Regular, 
System.Drawing.GraphicsUnit.Point, ((System.Byte)(0))); 
 this.button5.Location = new 
System.Drawing.Point(88, 0); 
 this.button5.Name = "button5"; 
 this.button5.TabIndex = 1; 
 this.button5.Text = "Zebna"; 
 // treeView1 
 this.treeView1.Font = new 
System.Drawing.Font("AcadNusx", 8.25F, 
System.Drawing.FontStyle.Regular, 
System.Drawing.GraphicsUnit.Point, ((System.Byte)(0))); 
 this.treeView1.ImageIndex = -1; 
 this.treeView1.Location = new 
System.Drawing.Point(0, 0); 
 this.treeView1.Name = "treeView1"; 
 this.treeView1.Nodes.AddRange(new 
System.Windows.Forms.TreeNode[]  
    { new System.Windows.Forms.TreeNode("saqmesTan 
dakavSirebuli moqmedi pirebi", new 
System.Windows.Forms.TreeNode[] { 
 new System.Windows.Forms.TreeNode("advokati")})}); 
 this.treeView1.SelectedImageIndex = -1; 
this.treeView1.Size = new System.Drawing.Size(240, 368); 
this.treeView1.TabIndex = 0; 
 // richTextBox1 
this.richTextBox1.Anchor = 
((System.Windows.Forms.AnchorStyles)(((System.Windows.Fo
rms.AnchorStyles.Top | 
System.Windows.Forms.AnchorStyles.Bottom)  
System.Windows.Forms.AnchorStyles.Right))); 

 C#-is programis teqstisaTvis, zogadad 4.14 naxazze 
warmodgenilia misi Sedgenilobis konstruqciuli sqema. aq 

miTiTebulia TiToeuli using-direqtivis daniSnuleba. 
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nax.4.14 

 

saerTod, .NET platformis mniSvnelovani elementia 

`danarTTa areebi~. maTi daniSulebaa erTdroulad da 

erTmaneTTan momuSave danarTebis izolacia, raTa ar moxdes 

monacemTa arasasurveli damuSaveba.  

programuli danarTebis izolaciisaTvis Windows 
gamoiyenebs `procesis~ cnebas, romelic misamarTebis sivrces 

exeba. yovel process gamoeyofa 4 gigabaiti virtualuri 

mexsiereba. isini diskze sxvadasxva fizikuri misamarTebiTaa 

da ar gadaikveTeba. procesebs aqvs miniWebuli gansazRvruli 

privilegiebi da operaciuli sistema akontrolebs maT, Tu 

romel operacias romeli procesis gamoyeneba SeuZlia. 
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V TaV TaV TaV TaV Tavi. vi. vi. vi. vi.  ADO.NET paketi da interfeisebispaketi da interfeisebispaketi da interfeisebispaketi da interfeisebispaketi da interfeisebis ageba ageba ageba ageba ageba

C#.NET  instrumentiT instrumentiT instrumentiT instrumentiT instrumentiT

5.1. 5.1. 5.1. 5.1. 5.1. MS ADO.NET      programuli paketiprogramuli paketiprogramuli paketiprogramuli paketiprogramuli paketi

    monacemTa bazebTan samuSaod    monacemTa bazebTan samuSaod    monacemTa bazebTan samuSaod    monacemTa bazebTan samuSaod    monacemTa bazebTan samuSaod

MS ADO.NET (Microsoft ActiveX Data Objects) aris firma

maikrosofTis uaxlesi integrirebuli programuli teqnologia

(klasebis biblioTeka Visual Studio.NET paketSi), romelic

gamoiyeneba internetSi struqturuli monacemebis gasacvlelad

klient-server arqiteqturisaTvis,  monacemTa bazebTan

(magaliTad, Oracle, SQL Server da sxv.) samuSaod da

momxmarebelTa interfeisebis asagebad [5].

Visual Studio.NET paketSi originalurad gamoiyeneba obieqt-

orientirebuli daprogramebis enebi C#, Visual Basic, Java, Viasual
C++, agreTve XML ena Web aplikaciebis asagebad.

SQL Server da ADO.NET programuli paketebi, rogorc

monacemTa bazebisa da bazebTan muSaobis momxmarebelTa

interfeisebis damuSavebis klasikuri instrumentuli

saSualebani,  flobs agreTve jgufur CASE-teqnologiebs da

UML-enas. misi saSualebiT xorcieldeba efeqturi

mravaldoniani gamoyenebiTi sistemebis damuSaveba monacemTa

bazebTan samuSaod intraqselsa da internetSi.

5.2. ADO.NET-----is obieqturis obieqturis obieqturis obieqturis obieqturi modelisi modelisi modelisi modelisi modelis

struqturastruqturastruqturastruqturastruqtura

sistemis obieqturi modeli ori nawilisgan Sedgeba: marcxena

- mierTebadi obieqtebi (connected objects) da marjvena -

gancalkevebadi obieqtebi (disconnected obects). 5.1 naxazze

naCvenebia ADO.NET obieqturi modelis Semadgeneli klasebi,

romelTa daniSnulebasac mokled SevexebiT am paragrafSi.

mierTebadi obieqtebi uSualod ukavSirdeba monacemTa bazas,
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axorcielebs masSi tranzaqciebs, monacemTa Zebnas, ganaxlebas

da gadacemas. gancalkevebadi obieqtebis daniSnulebaa monacemTa

bazebidan miRebuli obieqtebis (cxrilebi, striqonebi, svetebis

da a.S.) avtonomiurad damuSaveba.

erT-erTi mTavari termini `monacemTa mimwodebelia~

(DataProvider), romlidanac sistema Rebulobs monacemebs.

amgvarad, .NET-is monacemTa mimwodebeli aris klasTa erToblioba,

romelic uzrunvelyofs monacemTa sacavebTan (Repository)
urTierTqmedebas. am sistemaSi monacemTa ori mimwodebelia

gaTvaliswinebuli: SQL Client .NET Data Provider, romelic SQL
Server monacemTa bazasTan muSaobs, da OLE DB  .NET Data
Provider, romelic urTierTqmedebs monacemTa sxvadasxva bazebTan

OLE DB mimwodeblis saSualebiT.

monacemTa yvela mimwodebeli erTidaimave sabazo klasebs
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iyenebs: Connection, Command, DataProvider, Parameter, Transaction,
oRondac TavianT konteqstSi. magaliTad, Tu is SQL Server-ia,
maSin gveqneba SqlConnection, Tu OLE DB , maSin OleDbConnection.

- obieqti Connection  gamoiyneba monacemTa bazasTan fizikuri
kavSiris dasamyareblad (an am kavSiris gasawyvetad). obieqtis

TvisebebSi mieTiTeba monacemTa wyaros ti pi, misi

adgilmdebareoba da sxva parametrebi.

- Command obieqtebi  gamoiyneba monacemTa bazasTan SQL-
moTxovnebis misawodeblad, Senaxvadi procedurebis (Stored
Procedures) gamosaZaxeblad, cxrilebisa (Tables) da

warmodgenebis (Views) mniSvnelobebis misaRebad, Sesacvlelad

da dasabruneblad. magaliTad, SqlCommand  obieqts aqvs

ExecuteXmlReader meTodi, romelic moTxovnebis Sedegebs

abrunebs XML-formatSi.
- obieqti DataReader gamoiyneba moTxovnebis safuZvelze

monacemTa bazidan  Canawerebis swrafad amosarCevad da

dasaTvaliereblad. misi saSualebiT CanawerebSi monacemTa

cvlileba ar xdeba.

- obieqti Transaction gamoiyneba monacemTa bazaSi

erTdroulad ramdenim e mimdevrobiTi cvlilebis

gansaxorcieleblad. es ramdenime cvlileba jgufdeba rogorc

erTi mTliani procedura, romelsac tranzaqcias uwodeben.

obieqts Connection  aqvs meTodi BeginTransaction, romelic qmnis

Transaction obieqts. misi daniSnulebaa jgufSi Semavali

cvlilebebis ganxorcielebis damowmeba an uaryofa. Tu,

magaliTad, jgufSi ar Sesrulda yvela dagegmili cvlileba,

maSin tranzaqcia monacemTa bazaSi ar moaxdens nawilobriv

Secvlili Canawerebis dafiqsirebas.

- obieqti Parameter gamoiyeneba SQL-moTxovnis formirebis
procesSi Where-konstruqciaSi ` ? ~ - markeris CasmiT

(magaliTad, Where Client_Id = ?). e.i. SesaZlebeli iqneba yvela
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klientisTvis am parametris gamoyeneba.

- obieqti DataAdapter aris `xidi~ monacemTa bazasa da

ADO.NET modelis gancalkevebul obieqtebs Soris. magaliTad,

meTodi DataAdapterFill axorcielebs monacemTa efeqtur

amorCevas bazaSi Sesabamisi moTxovnis safuZvelze, Semdeg ki

es monacemebi muSavdeba avtonomiurad DataSet an DataTable
obieqtebiT. bolos, Secvlili da gadamuSavebuli monacemebi

DataSet-is obieqtebidan DataAdapter-is saSualebiT Caiwereba

monacemTa bazaSi.

DataAdapter-s aqvs ramdenime Tviseba, romlebic Command
obieqtebia. magaliTad, SelectCommand, aris moTxovna  DataSet
obieqtis Sesavsebad. agreTve InsertCommand, Update-Command
da DeleteCommand, romlebic Seesabameba monacemTa bazaSi axal,

Secvlil an wasaSlel CanawerTa Command-obieqtebs.
cxrilebis Sevsebisa da monacemTa cvlilebebis dafiqsirebis

procesebisaTvis bazaSi DataAdapter-s gaaCnia monitoringis

Tvisebebi. magaliTad, TableMapping - monacemTa bazis cxrilebis

Sedarebis meTvalyureobis Tviseba, ColumnMapping - ki igive
svetebisaTvis.

rogorc aRvniSneT, monacemTa misaRebad bazidan aucilebelia

zemoaRwerili mierTebadi obieqtebis gamoyeneba. maT

dasamuSaveblad (dalageba, Secvla da a.S.) ki aucilebelia

gadavideT avtonomiur reJimSi, anu gamoviyenoT ADO.NET-is
gancalkevebadi obieqtebi. SevexoT maT mokled.

- obieqti DataSet Seicavs monacemTa erTobliobas. igi

cxrilebis konteineria DataTable obieqtebisaTvis. magaliTad,

mravaldonian sistemaSi serveris monacemTa bazasTan erTxel

mimarTvis dros SesaZlebelia amovirCioT erTdroulad ramdenime

cxrili (konteinerSi) da gadmovitanoT Sedegebi. ramdenjerme

mimarTva aRar iqneba saWiro. DataSet monacemebs amuSavebs

gancalkevebul reJimSi, DataRow obieqtiT keS-mexsierebaSi.
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amgvarad, Tu moxda maTi nawilis Secvla da saWiroa cxrilebis

ukan dabruneba serverSi, maSin yvela cxrilis gadagzavna

ukan araefeqturia da sistema gvTavazobs mxolod Secvlili

nawilis dabrunebas, romelic xorcieldeba GetChanges meTodiT.
aqve ganixileba Merge meTodi, romelsac SeuZlia ori DataSet
obieqtis Semcveli monacemebis gaerTianeba erT obieqtad. es

Zalzed mniSvnelovani momentia mravaldonian klient-server

arqiteqturian sistemebisTvis. DataSet obieqti inaxavs monacemebs
XML-dokumentis saxiT da swrafadac gardaqmnis mas.

- obieqti DataTable monacemebs amuSavebs svetebisa da

Canawererbis (striqonebis) saxiT. meTodi DataAdapterFill
gamoiyeneba moTxovnis safuZvelze miRebuli monacemebis

mosaTavseblad  DataTable obieqtSi.
- obieqti DataColumn aris cxrilis sveti. magram masSi

inaxeba ara realuri cxrilis svetis monacemebi, aramed am

svetis Sesabamisi struqturis informacia (metamonacemebi).

misi Tvisebebia Type, ReadOnly, AllowDBNull, Unique, Default,
AutoIncrement. gamoiyeneba agreTve Tviseba Expression, romelic

gaangariSebadi svetebisTvisaa gankuTvnili da uzrunvelyofs

formulis Caweras.

- obieqti Constraint aris DataTable-obieqtis farglebSi

erTi an ramdenime svetis SezRudviebis monacemebi. magaliTad,

velis gansazRvra unikalurobaze.

- obieqti DataRow cxrilis realur monacemebTan samuSaod

gamoiyeneba. arCeuli cxrilis saWiro velis mniSvnelobis

misaRebad gamoiyeneba Item Tvieba. monacemTa ganaxlebis

procedurebisaTvis gamoiyeneba meTodi DataRowBeginEdit, Semdeg
Item TviebiT moxdeba cvlileba da bolos, meTodiT EndEdit
cvlilebebi Seinaxeba. Tu araa saWiro cvlilebebis Senaxva,

maSin gamoiyeneba meTodi CancelEdit.
- obieqti DataRelation axorcielebs cxrilTaSoris
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kavSirebs. misi saSualebiT SesaZlebelia kaskaduri kavSirebis

aRwera `deda-Svil~ cxrilebs Soris da, saboloo jamSi,

monacemTa mTlianobis uzrunvelyofa. yoveli cvlileba ̀ deda~-

cxrilSi asaxuli iqneba avtomaturad `SvilSi~.

- obieqti DataView gamoiyeneba moTxovnis safuZvelze

miRebuli realuri cxrilis monacemebis warmosadgenad

(dasaTvaliereblad) sxvadasxva formiT. magaliTad, cxrilis

striqonebis dalageba romelime velis mowesrigebiT (Sort-
Tviseba), an Canawerebis amorCeva raime kriteriumiT (Filter-
Tviseba). rac mTavaria, es monacemebi realurad mexsierebaSi

ar Tavsdeba Sesanaxad.

5.3.  interfeisis damuSavebis5.3.  interfeisis damuSavebis5.3.  interfeisis damuSavebis5.3.  interfeisis damuSavebis5.3.  interfeisis damuSavebis

sademonstracio magaliTisademonstracio magaliTisademonstracio magaliTisademonstracio magaliTisademonstracio magaliTi

ZiriTadi amocana, romelsac Cven aq ganvixilavT, aris

ADO.NET programuli paketis gamoyenebiT momxmarebelTa

samuSao interfeisis damuSavebis sademonstracio magaliTis

ageba. amasTanave, monacemTa bazebis saxiT unda gamoviyenoT

SQL Server paketiT damuSavebuli  cxrilebi.

5.2 naxazze naCvenebia Start | Microsoft Visual Studio NET-iT
samuSao sistemaSi Sesvlis fanjara.

pirvel rigSi SevamowmoT monacemTa bazasTan kavSiri.

amisaTvis meniudan  View | Server Explorer-iT gamovitanoT fanjara
(nax.5.3) da avirCioT HOMESERVER.BusinProc.dbo. gamoCndeba
SQL Server-is baza, cxrilebi da velebi. DIAGRAM1-is arCeviT
miviRebT cxrilebs kavSirebiT, romelic identuria SQL Server-
Si Cvens mier Seqmnili bazisa. amgvarad Tavsebadoba kargadaa

realizebuli. 5.4 naxazze naCvenebia cxrilTa kavSirebis

fragmenti, mxolod maTi saTaurebis CvenebiT.
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naxa. 5.2. ADO.NET sastarto fanjara
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 nax.5.3. BusinProc.dbo moncemTa bazasTan dakavSireba
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 nax.5.4. nax.5.4. nax.5.4. nax.5.4. nax.5.4. SQL Server moncemTa moncemTa moncemTa moncemTa moncemTa bazis asaxva bazis asaxva bazis asaxva bazis asaxva bazis asaxva ADO.NET-Si-Si-Si-Si-Si

axla daviwyoT momxmareblis interfeisis (erTi samuSao

formis) damuSaveba. meniudan avirCioT

File | New | Project
kombinacia da miviRebT 5.5 naxazze naCveneb fanjaras. aq

SevarCevT saxels (Name), vinCesterze Sesanax gzas da papkis
saxels (Location). Template-Si avirCevT Windows Application.

Semdeg meniudan virCevT:

File | New Item
da miviRebT 5.6 naxazze mocemul fanjaras.

avirCioT  Data Form Wizard da ekranze gamoCndeba axali

forma (nax.5.7). aq RilakiT Next gadavalT Semdeg bijze (nax.5.8).

SevarCioT monacemTa bazis saxeli da Next.
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nax.5.5.nax.5.5.nax.5.5.nax.5.5.nax.5.5.

nax.5.6.nax.5.6.nax.5.6.nax.5.6.nax.5.6.
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nax.5 .7.nax.5 .7.nax.5 .7.nax.5 .7.nax.5 .7.

nax.5.8.nax.5.8.nax.5.8.nax.5.8.nax.5.8.
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nax.5.9nax.5.9nax.5.9nax.5.9nax.5.9

monacemTa bazasTan kavSiris dasamyareblad 5.9 naxazis

Sesabamisi fanjridan New Connection-Si SevarCevT saxels.

amisaTvis unda ganvixiloT momdevno sami fanjara, Sesabamisad

nax.5.10-a,b,g.

rogorc vxedavT, Cven SevarCieT SQL Server-is monacemTa
provaideri.
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nax.5 .10-a .nax.5 .10-a .nax.5 .10-a .nax.5 .10-a .nax.5 .10-a .

nax.5.10-b.nax.5.10-b.nax.5.10-b.nax.5.10-b.nax.5.10-b.
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nax.5.10-g.nax.5.10-g.nax.5.10-g.nax.5.10-g.nax.5.10-g.



83

5.4. 5.4. 5.4. 5.4. 5.4. monacemTa bazis cxrilebis gamotanamonacemTa bazis cxrilebis gamotanamonacemTa bazis cxrilebis gamotanamonacemTa bazis cxrilebis gamotanamonacemTa bazis cxrilebis gamotana
C# - - - - - enisaTvisenisaTvisenisaTvisenisaTvisenisaTvis

ganvixiloT .NET platformaze C# enis samuSao garemo,

sadac momxmarebelTa interfeisis agebis Semdeg saWiro xdeba

monacemTa bazidan informaciis gamotana.

davuSvaT, rom arsebobs romelime programul paketSi awyobili

monacemTa baza, magaliRTad, MsAccess, MsSQL_Server  an sxv.
moxmareblis interfeisis dasaprogrameblad da monacemTa

amosaRebad miTiTebuli bazidan, saWiroa programuli paketis

ADO.NET gamoyeneba. amisaTvis .NET-Si meniudan avirCioT:
View | Server Explorer.

ekranis marcxena zeda nawilSi Data Connections-ze maosis
marjvena RilakiT avirCioT Add Connection. gamoCndeba damxmare
fanjara Data Link Properties, romelSic unda SevirCioT CvenTvis

saWiro monacemTa bazis draiveri (nax.5.11).

nax.5.11nax.5.11nax.5.11nax.5.11nax.5.11
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aq naCvenebia MsSQLServer-is draiveris magaliTi. Tu saWiroa

Ms Access, maSin avirCevT Microsoft Jet 4.0 OLE DB-s.
draiveris arCevis Semdeg Connection gverdze (nax.5.12)

SevirCevT serveris saxels (mag., surgul), gadavrTavT UseWindows
NT security da avirCevT monacmTa bazas (magaliTad, ElComerce).

nax.5.12nax.5.12nax.5.12nax.5.12nax.5.12
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miviRebT 5.13 naxazze mocemul kadrs, romelzedac Cans
MsSQLServer-Si agebul E_Comerce monacemTa bazis cxrilebi
(Tables) da diagrama (DIAGRAM1). amgvarad, dakavSireba
bazasTan ganxorcielda.

nax.5.13nax.5.13nax.5.13nax.5.13nax.5.13
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nax .5 .14nax .5 .14nax .5 .14nax .5 .14nax .5 .14
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Tu gavxsniT DIAGRAM1-s, maSin gamoCndeba ADO.NET-Si
asaxuli ElComerce-bazis cxrilTaSoris kavSirebis sqema

(nax.5.14).

Semdeg etapze meniudan virCevT:

File | Add New Item ||||| Data Form Wizard.

amiT SesaZlebelia formis ageba da monacemTa gamotana

ostati-programiT (Wizard). es programa TviTon warmarTavs
dialogs, rac aadvilebs muSaobas. aq mTavaria Cven sworad

SevirCioT cxrilebi (nax.5.15) da cxrilTaSorisi kavSirebi

(nax.5.16).

nax.5.15nax.5.15nax.5.15nax.5.15nax.5.15
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nax.5.16. cxrilTaSorisi kavSiris agebanax.5.16. cxrilTaSorisi kavSiris agebanax.5.16. cxrilTaSorisi kavSiris agebanax.5.16. cxrilTaSorisi kavSiris agebanax.5.16. cxrilTaSorisi kavSiris ageba

formaze Form1 instrumentebis panelidan gadmovitanoT ori

Rilaki (button1, button2). movniSnoT pirveli Rilaki da Properties-
Si SevcvaloT misi Tvisebebi. mag.,

qarTuli Srifti (Font | LitMtavrPS-
iT) da warwera `faqturebi~

(Text). 5.17 naxazze es SemTxvevaa
naCvenebi.nax.5.17
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5.18 naxazze mocemulia meore forma DataForm1, romelic

firmisa da faqturebis carieli cxrilebia.

pirveli formidan rom gamoviZaxoT meore forma, saWiroa

Rilakze maosiT 2-jer davawkapunoT da C# kodis teqstSi,
sadac SeCerebulia kursori (button1_Click) CavweroT xeliT

Semdegi striqonebi:

private void button1_Click(object sender, System.EventArgs e)
      { // Sesatani teqstis ori striqoni:
         DataForm1 ob=new DataForm1( );
          ob.Show( );
       }
amis Semdeg Standard-panelis Start-RilakiT SevasrulebT

kodis kompilirebas da ekranze  gamova 1-eli forma, romlis

`faqturis~ Rilakis arCeviT miviRebT me-2 formas (Seuvsebeli).

aq saWiroa Load-is arCeva da monacemebi ganlagdeba formaze
(nax.5.19).

nax.5.18
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nax.5.19nax.5.19nax.5.19nax.5.19nax.5.19
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Rilakis msgavsad formaze SesaZlebelia sxva vizualuri

komponentebis gadmotanac. magaliTad, mTavari menius Seqmna

(nax.5.20).

nax.5.20nax.5.20nax.5.20nax.5.20nax.5.20
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