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programuli aplikaciis damuSavebis sasicocxlo cikli

Visual Studio.NET Framework-is axal versiebSi

gia surgulaZe, TinaTin kaiSauri,

gulbaaT nareSelaSvili, giorgi maisuraZe

saqarTvelos teqnikuri universiteti

reziume

ganixileba programuli aplikaciebis Seqmnis sasicocxlo ciklis ZiriTadi etapebis

(modelireba, daproeqteba, realizacia, refaqtoringi, testireba da Tanxleba) procesebis

avtomatizaciis sakiTxebi Visual Studio.NET 2013/15-is versiebSi. kerZod, warmodgenilia

unificirebuli modelirebis enis SesaZleblobebis realizacia am integrirebul garemoSi.

agebulia Sesabamisi UML-diagramebi uSualod VisualStudio.NET-Si. ganxorcielebulia

klasTa diagramidan C#-kodis generacia da gaanalizebulia reversiuli programirebis

SesaZleblobebi.

sakvanZo sityvebi: daprogrameba. programis sasicocxlo cikli. UML. Visual
Studio.NET. reversiuli programireba. klasTa diagrama. C#-kodi.

1. Sesavali

srulyofili, saimedo da moqnili programuli uzrunvelyofis (Software
Engineering) swrafad daproeqteba, realizacia, danergva da Semdgomi Tanxleba sistemis

damkveT organizaciaSi metad mniSvnelovani amocanaa da misi efeqturad gadawyveta

bevradaa damokidebuli rogorc saproeqto-developmentis gundis Semadgenlobasa da

gamocdilebaze, aseve IT-infrastruqturasa da CASE-instrumentebze [1].

programuli sistemis menejmentis sakontrolo (0-12) wertilebSi (nax.1), etapebis

mixedviT xorcieldeba iteraciuli samuSaoebi (dabruneba ukana wertilebSi ganmeorebiTi

procedurebis Casatareblad), gansakuTrebiT testirebis etapze, sistemis funqcionalobis

sisrulis dazustebis an gafarToebis mizniT [2,3].

nax.1. programuli sistemis sasicocxlo cikli testirebiT
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Visual Studio 2013/15-is versiaTa integrirebuli garemosTvis damaxasiaTebelia erT-

erTi mniSvnelovani SesaZlebloba, programuli proeqtis  damuSavebis sasicocxlo

ciklis yvela etapis mxardaWera, rasac winamdebare statiaSi ganvixilavT [4].

didi proeqtebisaTvis, romelSic resursebi da droiTi faqtorebi, SedarebiT

kritikuli araa, xdeba obieqt-orientirebuli midgomis yvela etapis da fazis gamoyeneba

Sesabamisi sakontrolo wertilebis aucilebeli monitoringiT da reportebiT. am dros

sruli moculobiT xorcieldeba unificirebuli modelirebis enis (UML) da Sesabamisi

CASE instrumentuli saSualebis, magaliTad, Enterprise Architect, Rational Rose, Visual
Paradigm an sxva paketebis gamoyeneba [5,6].

Visual Studio.NET Framework 4.5/4.6 axali versiebisTvis UML diagramebis agebis

grafo-analizuri saSualebebi TiTqmis mTlianadaa Cadebuli (modelirebis umravlsi

amocanebisTvis aRaraa saWiro zemoT naxsenebi CASE-instrumentebi). 2-a da 2-b naxazebze

ilustrirebulia axali proeqtis agebis magaliTi Visual Studio.NET 2013 garemoSi.

nax.2. Visual Studio.NET 2013 garemoSi UML modelebis proeqtis Seqmna

Visual Studio 2013 -Si, iseve rogorc sxva integrirebul instrumentebSi, arsebobs

programuli aplikaciis struqturis modelirebis mxardaWera UML enaze. modelirebis es

ena SeiZleba gamoyenebul iqnas proeqtis damuSavebis sxvadasxva etapze, magaliTad

saproblemo sferos Seswavlis da sitemis moTxovnlebis gansazRvris etapze,

interaqtiuli scenarebis asagebad obieqt-orientirebuli analizis etapze, klasTa-

ierarqiis modelirebisaTvis obieqt-orientirebuli daproeqtebis etapze da a.S. [5].

UML ena saSualebas iZleva daproeqtdes klasebis ierarqia abstraqtul terminebSi,

warmoadginos igi modelis saxiT, xolo modeli - diagramis saxiT. Semdeg am diagramis

safuZvelze SeiZleba generirebul iqnas kodi arCeul enaze (magaliTad, C#-ze). amgvarad,
UML enis gamoyenebiT SeiZleba modelirebisa da proeqtirebis etapebidan moxdes gadasvla

realizaciis etapze. generirebuli kodi momavalSi SeiZleba ganxilul iqnas rogorc
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safuZveli proeqtis Semdgomi realizaciisaTvis. aseve SesaZlebelia piriqiT, ukve

damuSavebuli kodiT generirdes am kodis modeli UML enaze, rac, saerTo jamSi,

reversiuli programirebis karg instrumentad iTvleba.

2. ZiriTadi nawili

2.1. UML diagramebis agebis saSualebebi

gavixiloT Visual Studio 2013 samuSao garemoSi UML-is diagramebis agebis

instrumentis SesaZleblobebi. rogorc 2-a,b naxazebzea naCvenebi, specialuri saxis

proeqti aigeba Modeling Project-is mixedviT:
File / NewProject და პროექტის ტიპი: Modeling Project

Solution Explorer-Si miviRebT Semdeg suraTs (nax.3):

nax.3. Solution Explorer-Si Seiqmna ModelingProject1 nax.4. asagebi diagramis arCeva

am proeqtze Add New Diagram-iT miviRebT me-4 naxazze naCveneb menius, saidanac,

magaliTad, avirCevT jer UML Use Case Diagram, Semdeg ki – UML Activity Diagram
striqons. me-5,6 naxazebze naCvenebia, Sesabamisad, Cven mier agebuli sailustracio

modelebi.

nax.5. Use Case diagramis magaliTi VisualStudio.NET 2013 garemoSi
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nax.6. Activity diagramis magaliTi VisualStudio.NET 2013 garemoSi

amgvaradve SesaZlebelia danarCeni diagramebis agebac VisualStudio.NET 2013 garemoSi,

rogorebicaa magaliTad, mimdevrobiTobis (Sequence), komponentebis (Component) da sxva
diagramebi. gansakuTrebiT sayuradReboa klasTa diagramebis modelireba da mis

safuZvelze programuli kodis avtomatizebuli generacia, rasac momdevno paragrafSi

detalurad ganvixilavT.

2.2. klasebis diagramis ageba da kodis generacia

SevqmnaT axali klasTa diagrama, Tavidan carieli (nax.7).

ნახ.7. კლასების (ცარიელი) დიაგრამის შექმნა
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klasis dasamateblad diagramaze virCevT menius punqts Add / class (nax.8). axali

klasi emateba avtomaturad saxeliT Class1. igi Sedgeba atributebisa da operaciebisgan

(nax.9).

ნახ.8. diagramaze axali klasis damateba nax.9. klasi atributebiT da

operaciebiT

SevcvaloT modelSi klasis saxeli Student-iT, atributis saxiT davamatoT St_ID,
FirstName, LastName, xolo operaciis saxiT Input, Update da Delete. dasamateblad

gamoiyeneba konteqsturi meniu (mausis marjvena RilakiT) da punqti Add. Sedegi mocemulia

me-10 naxazze.

nax.10. Student klasis Sedegi

davamatoT `Svilobili” klasebi: Bachelor, Master da Doctorand, maTTvis

damaxasiaTebeli TvisebebiT (atributebiT), rogorc me-11 naxazzea naCvenebi.
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nax.13. sami klasis damateba

axla diagramaze unda avsaxoT informacia imis Sesaxeb, rom Bachelor, Mastyer da

Doctorand klasebi aris Student klasis memkvidreebi. vdgebiT TviToeulze klasze da

konteqstur meniuSi virCevT Add-s (nax.14).

nax.14. memkvidreobiTobis kavSiris arCeva

aq unda amovirCioT kavSiris elementi da davamatoT diagramaze: Attribute - axali

atributi, Operation - axali operacia, Comment - komentari; Association – asociacia;

Aggregation – agregacia; Composition – kompozicia; Dependency – damokidebuleba;

Inheritance – memkvidreobiToba; Connector- koneqtori. Cven gvainteresebs Inheritance.
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Add / Inheritance - arCeviT diagramaze daemata memkvidreobiTobis kavSiri isriT

mimarTuli Doctorand-idan Student-isken. sabolood miviRebT mTlian diagramas (nax.16).
axla SeiZleba programuli kodis generireba, romelsac SemdomSi gamoviyenebT.

konteqstur meniuSi virCevT punqts - Generate code (nax.17).

nax.17. kodis generaciis

funqcia

nax.16. memkvidreobiTi klasTaSorisi kavSirebi – Inheritance

kodis generatori gvTxovs davazustoT Tu romeli SabloniT (Template) moxdeba
generacia. virCevT Sablons klasisTvis (nax.18).

nax.18. ClassTemplate – Sablonis arCeva kodis generaciisTvis

kodis generaciis Semdeg Solution Explorer-Si gamoCndeba ori axali striqoni, C#-is
failebisTvis: Student.cs,  Bachelor.cs, Master.cs da Doctorand.cs (nax.19).

gavxsnaT axali Student.cs, Bachelor.cs, Master.cs da Doctorand.cs failebi. programis

teqstebi mocemulia 1-4 listingSi.
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nax.19. Solution Explorer-Si gamoCnda Seqmnili C#-kodebi

//----listingi_1: Student.cs -----------------------------------------------
// <auto-generated>
//     This code was generated by a tool
//     Changes to this file will be lost if the code is regenerated.
// </auto-generated>
//----------------------------------------------------------------------
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

public class Student // „მშობელი“ კლასი
{

public virtual object LastName { get; set; }
public virtual object FirsName { get; set; }
public virtual object Stud_ID { get; set; }
public virtual void Insert() {throw new System.NotImplementedException();}
public virtual void Update() {throw new System.NotImplementedException();}
public virtual void Delete() {throw new System.NotImplementedException();}

}

//----- listingi_2: Bachelor.cs --------------------------------
using System;
using System.Collections.Generic;
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using System.Linq;
using System.Text;

public class Bachelor : Student // „შვილობილი“ კლასი
{

public virtual object BachID { get; set; }
public virtual object GroupNom { get; set;}
public virtual object Kursi {get; set; }
public virtual void Dascreba(){throw new System.NotImplementedException();}
public virtual void Moscreba(){throw new System.NotImplementedException();}

}

//----- listingi_3: Masterr.cs ------------------------------------------
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

public class Master : Student // „შვილობილი“ კლასი
{

public virtual object MastID {get; set;}
public virtual object NameOfSpec {get; set;}
public virtual object SemesterNom {get;set;}
public virtual void Dascreba(){throw new System.NotImplementedException();}
public virtual void ExamResult(){throw newSystem.NotImplementedException();}

}

//------- listingi_4: Doctorand.cs ------------------------------------
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;

public class Doctorand : Student // „შვილობილი“ კლასი
{

public virtual object DoctID {get; set; }
public virtual object NameOfSpec {get; set;}
public virtual object Attribute1 {get; set;}
public virtual void Seminar(){throw new System.NotImplementedException();}
public virtual void Coloquium(){throw new System.NotImplementedException();}
public virtual void ExamResult(){throw new System.NotImplementedException();}
public virtual void Dissertation(){throw new System.NotImplementedException();}

}
aq atributebi (magaliTad, FirsName, LastName, StudID da sxva) realizebulia klasis

Tvisebebis (propeties) saxiT get da set meTodebiT. xolo meTodebis (magaliTad, Insert, Update,
Delete, Dascreba, Moscreba, Seminar da sxva) saxSobebi warmodgenilia virtualuri

meTodebis saxiT da realizebulia rogorc gamonaklisis generacia. magaliTad,

public virtual void Insert()
{
throw new System.NotImplementedException();

}
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public virtual void Update()
{
throw new System.NotImplementedException();

}
. . .

public virtual void Seminar()
{
throw new System.NotImplementedException();

}
listingis kodebidan kargad Cans memkvidreobiTobis (inheritance) kavSiri

(gamokveTilia komentariT): `mSobeli”-`Svilobili” klasebiT.

3. daskvna

gamoyenebiTi programuli sistemebis sascocxlo ciklis efeqturi marTvis

TvalsazrisiT obieqt-orientirebuli midgomis gamoyenebisas gansakuTrebuli mniSvneloba

aqvs didi proeqtebis UML modelebis (diagramebis) da programuli kodebis Tavsebadobis

da modifikaciis sakiTxebs. generirebuli failebi SeiZleba gamoyenebul iqnas damuSavebis

momdevno etapebze. sasicocxlo ciklis sawyisi etapebis Sedegebis xarisxi, rogoricaa

saproblemo sferos Seswavla da sistemis biznes-specifikaciebis gansazRvra, uSualod

iCens Tavs sistemis developmentis Semdeg, testirebis etapze. iteraciul-inkrementaluri

procesi sistemis momdevno versiis asagebad efeqturad ganxorcieldeba reversiuli

inJineringis ((reverse engineering) gamoyenebiT. anu, proeqtis Secvlis aucileblobis

SemTxvevaSi, SeiZleba cvlilebebi Catardes UML-diagramebSi, saidanac kodebi

avtomaturad iqneba generirebuli. SesaZlebelia piriqiTac, realizebuli klasebidan

moxdes UML-diagramebis generireba, rac metad mniSvnelovania programuli sistemis

kvlevisa da misi xarisxis marTvis srulyofisaTvis.
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SOFTWARE DEVELOPMENT LIFE CYCLE IN THE LATEST VERSIONS OF
VISUAL STUDIO.NET FRAMEWORK PACKAGE
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Summary

Article discusses process automation issues for basic phases of software development life

cycle (modeling, design, implementation, refactoring, testing and support) in versions of Visual

Studio.NET 2013/15 package. In particular, implementing new possibilities of the unified

modeling language are given within this integrated environment. Respective UML diagrams have

been developed using Visual Studio.NET. The process of generating C# code from class association

diagram has been investigated based on an experimental task and new possibilities of reverse

programming have been analyzed.

ЖИЗНЕННЫЙ ЦИКЛ РАЗРАБОТКИ ПРОГРАММНЫХ АППЛИКАЦИЙ В НОВЫХ
ВЕРСИЯХ ПАКЕТА VISUAL STUDIO.NET FRAMEWORK

Сургуладзе Г.,  Каишаури Т.,
Нарешелашвили Г., Маисурадзе Г.

Грузинский Технический Университет

Резюме

Рассматриваются вопросы автоматизации процессов основных этапов жизненного

цикла разработки программных аппликаций (моделирование, проектирование, реализация,

рефакторинг, тестирование и сопроваждение)  для версий Visual Studio.NET 2013/15. В

частности, представлены новые возможности реализации языка унифицированного

моделирования в в этой интегророванной среде. Построены соответствующие UML-

диаграммы непосредственно в VisualStudio.NET. На основе экспериментальной задачи

проведено исследование процесса генерации C# кода из диаграммы ассоциации классов и

проанализированы новые возможности реверсного программирования.


