
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 1(17), 2014

32

sainformacio sistemis daproeqteba obieqt-roluri

modelirebis da servis-orientirebuli arqiteqturis

bazaze

gia surgulaZe, nino Tofuria, koba bakuria, maka lomiZe

saqarTvelos teqnikuri universiteti

reziume

gadmocemulia universitetis sainformacio sistemis ganawilebuli bazis da

momxmarebelTa interfeisebis avtomatizebuli daproeqtebis da programuli realizaciis

procesis aRwera hibriduli teqnologiebis da servis-orientirebuli arqiteqturis

safuZvelze. SemoTavazebulia `Facts /ORM / ERM / DDL” komponentebis Tanamimdevruli

gardaqmniT MsSQL Server bazis agebis procesis Sedegebi. agreTe momxmarebelTa

interfeisebis Web-servisebis damuSaveba Workflow da Windows Communication
Foundation teqnologiebiT.

sakvanZo sityvebi: univesiteti. sainformacio sistema. monacemTa ganawilebuli baza.

ORM-diagrama. ER–modeli. Web-servisi. SOA. daprogramebis hibriduli teqnologia.

1. Sesavali

sauniversiteto marTvis sainformacio sistemis Seqmna an arsebuli sistemis

modifikacia integraciis principebis safuZvelze moiTxovs am saproblemo sferos obieqt-

orientirebuli, proces-orientirebuli da servis-orientirebuli midgomebis kompleqsur

gamoyenebas [1,2]. sistemis Sesabamisi infrastruqturis dasamuSaveblad ki aucilebelia

dReisaTvis arsebuli iseTi standartebisa da meTodologiebis gamoyeneba, rogoricaa BSI,
ITIL, COBIT [3-5], rac saboloo jamSi uzrunvelyofs usafrTxo ganawilebuli

informaciuli sistemis Seqmnas, mis Semdgom masStabirebas da ganviTarebas. meores mxriv,

integraciis procesSi sistemis calkeuli komponentebis dasamuSaveblad droiTi

parametrebis da programuli produqtis xarisxis gasaumjobeseblad aucilebeli xdeba

Tanamedrove CASE teqnologiebis gamoyeneba, rogoricaa magaliTad, MEnterprise Architect
(UML-is instrumentuli saSualeba), Natural Object Role Modeling Architect (NORMA) da

sxv., romlebic maikrosofTis Visual Studio .NET Framework paketis samuSao garemos

Tavsebadia [6-8].

winamdebare statiaSi gadmocemulia sauniversiteto marTvis sainformacio sistemis

sapiloto versiis magaliTze monacemTa ganawilebuli bazis da momxmarebelTa

interfeisebis daproeqtebis da programuli realizaciis procedurebis detaluri aRwera

zemoaRniSnuli axali teqnologiebisa da servis-orientirebuli arqiteqturis

safuZvelze. programuli uzrunvelyofis sasicocxlo ciklis etapebis Sesabamisad,

sauniversiteto marTvis sainformacio sistemis Seqmna, UML-teqnologiiT, iTvaliswinebs

sistemis funqcionaluri da arafunqcionaluri moTxovnilebebis gansazRvras, obieqt-

orientirebuli analizis da daproeqtebis ganxorcielebas, Sesabamisad sistemasTan

momxmarebelTa muSaobis interaqtiuli scenarebis, klasTa-asosiaciebis da mdgomareobaTa

diagramebis agebiT sxvadsxva SemTxveviT movlenaTa Sesabamisad.

esaa codna samarTavi obieqtis Sesaxeb, misi statikuri (mdgomareobaTa simravle) da

dinamikuri (qcevaTa simravle) modelebiT. Tu obieqt-orientirebuli modelirebis

terminebiT visargeblebT, dasmuli amocanis gadawyvetis `gasaRebs~ klasebis, obieqtebis,

klasTaSorisi kavSirebis, obieqt-roluri da arsTa-damokidebulebis modelebisa da sxva
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saxis diagramebis ageba warmoadgens. xolo Semdeg, klasTa-asociaciebisa da arsTa-

damokidebulebis diagramaTa safuZvelze ganxorcieldeba miznobrivi sistemis programuli

kodebis realizaciis avtomatizebuli procesi [9,10].

2. obieqt-roluri modelis daproeqteba

ganvixiloT zogadad `universitetis~ klasis obieqtisaTvis monacemTa ganawilebuli

bazis daproeqtebis amocana. universitetis saproblemo sferos araformalizebuli

aRweris obieqtebia (terminTa leqsikoni): fakulteti, departamenti, studenti, leqtori,

sagani (akademiuri disciplinebi, romlebic ikiTxeba Sesabamisi departamentebisa da

specialobebis mixedviT), saswavlo gegmebi, silabusebi (programebi), leqciebi,

praqtikuli da laboratoriuli samuSaoebi, auditoriebi, gamocdebi, testireba da a.S.

obieqt-roluri modelirebis Teoriis wesebis Tanaxmad saWiroa aigos universitetis

saswavlo procesis Sesabamisi ORM-diagrama. amisaTvis faqt-SezRudvebis erTobliobiT

(romelsac adgens sistemuri analitikosi da saboloo momxmarebeli), romlebSic

asaxulia saproblemo sferos Sesaxeb codna (klasebisa da obieqtebis ZiriTadi terminebi

da qcevis wesebi, debulebiT dadgenili kanonzomierebebi da sxv.), gadaitaneba Ms_Visual
Studio.NET Framework samuSao garemoSi, obieqt-roluri modelis, NORMA-paketis (Natural
ORM Architect) interfeisze [7]. magaliTad, aseTi faqtebi SeiZleba iyos:

f1 : leqtors aqvs gvari

f2 : leqtori muSaobs departamentSi

f3 : leqtors aqvs Tanamdeboba

f4 : leqtors aqvs telefoni

f5 : leqtors aqvs el-fosta

f6 : leqtors aqvs xarisxi

f7 : leqtori kiTxulobs sagans

f8 : leqtori aswavlis #-jgufs

f8 : studenti aris #-jgufSi

. . .

f50 : leqtori muSaobs #-departamentSi

f51 : departamenti ekuTvnis #-fakultets

f52 : #-jgufi ekuTvnis #-departaments

f53 : fakultets aqvs dasaxeleba

. . .

f100 : studenti ar SeiZleba iyos erTze met jgufSi

f101 : leqtori ar SeiZleba iyos srul Statze erTze met departamentSi

f102 : leqtori drois erT momentSi ar SeiZleba iyos or sxvadasxva auditoriaSi

da a.S.

1-el naxazze mocemulia Visual Studio.NET samuSao garemoSi ORM instrumentis

gamoyenebiT miRebuli Sedegebi `universitetis~ faqtebis Setanis safuZvelze.

me-2 naxazze warmodgenilia obieqt-roluri modelirebis TeoriaSi arsebuli

zogierTi SezRudvis magaliTi, romlebic gamoyenebulia Cven magaliTSi. SezRudvebis

aRwera xdeba kategorialuri midgomis safuZvelze, romelic aerTianebs salaparako enis

formaluri gramatikis da logikur-algebrul wesebs. Sedegad miiReba predikatebi,

romlebic SeiZleba iyos erT-, or- an n-adgiliani [10].
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nax.1. `universitetis~ faqtebis aRweris fragmenti

nax.2. SezRudvebis aRweris magaliTebi ORM-diagramaze

zemoCamoTvlili faqtebidan NORMA instrumenti gvaZlevs Semdegi saxis ORM-
diagramas (nax.3). aq SesaZlebelia axali faqtis damateba, arsebulis modifikacia / waSla.



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 1(17), 2014

35

nax.3. `universitetis~ ORM diagramis fragmenti (saproblemo sferos

konceptualuri modeli-1)

3. arsTa-damokidebulebis ER modelis daproeqteba

momdevno etapze ganxorcieldeba obieqt-roluri modelis avtomatizebuli gadayvana

arsTa-damokidebulebis modelSi. sistemis damproeqtebeli gaaaqtiurebs NORMA paketis

meniudan generaciis proceduras. ORM-diagramidan generirebuli ERM-diagrama mocemulia

me-4 naxazze. aq Sesabamisad gamokveTilia Svidi obieqti (arsi - Entity): fakulteti

(Faculty), departamenti (Department), jgufi (Group), studenti (Students), leqtori

(Lecturer), sagani (Subject), auditoria (Auditorium), sagamocdo_uwyisi (Uckisi).
dialogSi SesaZlebelia ER-modelis obieqtebis (Tables) ganlagebis Secvla, raTa

vizualurad ufro moxerxebuli mdebareoba miiRos TiToeulma, obieqtTaSorisi

kavSirebis rac SeiZleba naklebi gadakveTebiT. cxrilebSi Cans obieqtis saxeli da

atributTa dasaxelebebi, tipebis miTiTebiT. agreTve asaxulia pirveladi gasaReburi

(PK), meoreuli gasaRebi (FK) da a.S.
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nax.4. ORM diagramidan generirebuli ER-modeli (saproblemo

sferos konceptualuri modeli-2)

4. monacemTa bazis serverze ganTavseba

monacemTa bazis konceptualuri ERM sqemis agebis Semdeg saWiroa mis safuZvelze

sistemis mier daiweros Sualeduri teqsturi tipis DLL–faili, romelic momavalSi SQL
Server monacemTa bazebis marTvis sistemam unda gamoiyenos. amgvarad, ER-diagramidan,
cxrilebiTa da atributebiT, avtomaturad generirdeba .DDL failebi, romlebic Semdgom

struqturulad moTavsdeba Ms SQL Server monacemTa ganawilebul bazaSi. me-5 naxazze

naCvenebia am etapis procesis inicirebis dialoguri sqema.

nax.5. DDL failis generacia ER -modelidan
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1-el listingSi mocemulia avtomaturad generirebuli DDL-failis teqstis

fragmenti.
-- Listing_1 -----DDL file --------------------------
CREATE SCHEMA ORMModel1
GO
GO
CREATE TABLE ORMModel1.FACULTY
( FACULTYID INTEGER IDENTITY (1, 1) NOT NULL,

DEPARTMENTID INTEGER NOT NULL,
CONSTRAINT FACULTY_PK PRIMARY KEY(FACULTYID) )

GO
CREATE TABLE ORMModel1.DEPARTMENT
( DEPARTMENTID INTEGER IDENTITY (1, 1) NOT NULL,

GROUPID INTEGER NOT NULL,
LECTURER INTEGER NOT NULL,
SUBJECTID INTEGER IDENTITY (1, 1) NOT NULL,
CONSTRAINT DEPARTMENT_PK PRIMARY KEY(DEPARTMENTID) )

GO
CREATE TABLE ORMModel1."GROUP"
( GROUPID INTEGER IDENTITY (1, 1) NOT NULL,

STUDENTSID INTEGER IDENTITY (1, 1) NOT NULL,
CONSTRAINT GROUP_PK PRIMARY KEY(GROUPID) )

GO
CREATE TABLE ORMModel1.LECTURER
( "_ID" INTEGER IDENTITY (1, 1) NOT NULL,

RANKName NATIONAL CHARACTER VARYING(30) NOT NULL,
CONSTRAINT LECTURER_PK PRIMARY KEY("_ID"),
CONSTRAINT LECTURER_UC UNIQUE(RANKName),
CONSTRAINT LECTURER_RANKName_RoleValueConstraint1 CHECK (RANKName IN (N'ASIST, ASOC, SRULI')) )

GO
CREATE TABLE ORMModel1.LECTURERGivesLecturesOnTheSUBJECTToGROUP
( LECTURER INTEGER NOT NULL,

SUBJECTID INTEGER IDENTITY (1, 1) NOT NULL,
AUDITORIUMID INTEGER NOT NULL,
GROUPID INTEGER NOT NULL,
TIMENr INTEGER NOT NULL,
CONSTRAINT LECTURERGivesLecturesOnTheSUBJECTToGROUP_PK PRIMARY KEY(LECTURER, SUBJECTID) )

GO
CREATE TABLE ORMModel1.AUDITORIUM
( AUDITORIUMID INTEGER IDENTITY (1, 1) NOT NULL,

BULID_NAMEName NATIONAL CHARACTER VARYING(MAX) NOT NULL,
CONSTRAINT AUDITORIUM_PK PRIMARY KEY(AUDITORIUMID) )

GO
ALTER TABLE ORMModel1.FACULTY ADD CONSTRAINT FACULTY_FK FOREIGN KEY (DEPARTMENTID) REFERENCES
ORMModel1.DEPARTMENT (DEPARTMENTID) ON DELETE NO ACTION ON UPDATE NO ACTION
GO
ALTER TABLE ORMModel1.DEPARTMENT ADD CONSTRAINT DEPARTMENT_FK1 FOREIGN KEY (GROUPID) REFERENCES
ORMModel1."GROUP" (GROUPID) ON DELETE NO ACTION ON UPDATE NO ACTION
GO
ALTER TABLE ORMModel1.DEPARTMENT ADD CONSTRAINT DEPARTMENT_FK2 FOREIGN KEY (LECTURER) REFERENCES
ORMModel1.LECTURER ("_ID") ON DELETE NO ACTION ON UPDATE NO ACTION
GO
ALTER TABLE ORMModel1.LECTURERGivesLecturesOnTheSUBJECTToGROUP ADD CONSTRAINT
LECTURERGivesLecturesOnTheSUBJECTToGROUP_FK1 FOREIGN KEY (LECTURER) REFERENCES ORMModel1.LECTURER
("_ID") ON DELETE NO ACTION ON UPDATE NO ACTION
GO
ALTER TABLE ORMModel1.LECTURERGivesLecturesOnTheSUBJECTToGROUP ADD CONSTRAINT
LECTURERGivesLecturesOnTheSUBJECTToGROUP_FK2 FOREIGN KEY (GROUPID) REFERENCES ORMModel1."GROUP"
(GROUPID) ON DELETE NO ACTION ON UPDATE NO ACTION
GO
ALTER TABLE ORMModel1.LECTURERGivesLecturesOnTheSUBJECTToGROUP ADD CONSTRAINT
LECTURERGivesLecturesOnTheSUBJECTToGROUP_FK3 FOREIGN KEY (AUDITORIUMID) REFERENCES ORMModel1.AUDITORIUM
(AUDITORIUMID) ON DELETE NO ACTION ON UPDATE NO ACTION
GO
GO

SeiZleba CvTvaloT, rom am DDL failis kopirebiT Ms SQL Server –Si Seiqmneba

Sesabamisi baza, cxrilebiT, atributebiT da kavSirebiT. ra Tqma unda, SesaZlebelia aqac

damproeqteblis Careva bazis struqturis zogierTi komponentis Sesasworeblad,

saWiroebis SemTxvevaSi.



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 1(17), 2014

38

5. biznes-procesis servisis Seqmna

rogorc cnobilia, biznes-procesi SeiZleba ganTavsdes veb-servisSi, romelic

uzrunvelyofs biznes-procesis gadawyvetilebis (Sedegis) miwodebas klientebisTvis (veb-

aplikaciebisTvis). veb-servisi iRebs moTxovnas klientisgan, asrulebs mis damuSavebas da

ubrunebs pasuxs. es procedurebi sruldeba Receive da Send qmedebebiT. ganvixiloT Cveni

magaliTis realizacia hibriduli teqnologiebis, WF (Workflow Foundation) da WCF
bazaze (Windows Communication Foundation) [11]. iseve, rogorc WPF (Windows
Presentation Foundation) teqnologia, Visual Studio .NET Framework 4.0/4.5 garemoSi qmnis

momxmarebelze orientirebul maRali xarisxis dizainis aplikaciebs C#.NET (logikis

nawili) da XAML (dizainis nawili) enebis safuZvelze [12,13].

avamuSavoT Visual Studio 2010 da SevqmnaT axali proeqti WCF Workflow Service
Application template gamoyenebT. SevitanoT proeqtis saxeli FinalExamUckisi da solution-is
saxeli WebServices.

nax.6. Visual Studio.NET –Si WCF-proeqtis Seqmna

Seiqmneba sainicializacio workflow Sequence bloki, romelic Seicavs Receive da

SendReply qmedebebs, rogorc me-7 naxazzea naCvenebi.

nax.7. FinalExamUckisi proeqtis workflow Sequence bloki
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Tavidan saWiroa am qmedebebis konfiguracia servisis kontraqtis gansazRvris

mizniT, romelsac isini daakmayofilebs.  Semdeg davamatoT damuSavebis biznes-procesi,

romelic ganxorcieldeba Receive da SendReply qmedebebs Soris. Sabloni Seqmnis sawyis

biznesprocess failSi, saxeliT Service1.xamlx. SevcvaloT Solution Explorer-Si es saxeli

FinalExamUckisi.xamlx -iT.
servisi, romelic magaliTis saxiT unda SevqmnaT, `safinalo gamocdisTvis Zebnis

Sesabamis uwyisebs miTiTebuli akademiur jgufis, leqtoris da akademiuri sagnis

mixedviT. eleqtronuli sagamocdo uwyisebi ekuTvnis fakultetis dekanats, xolo maTi

damuSaveba xdeba departamentTa leqtorebis mier”.

6. servisis kontraqtis gansazRvra

WCF sistemebSi iyeneben kontraqtebis sam dones: monacemTa kontraqti,

SetyobinebaTa kontraqti da servisis kontraqti [14].

monacemTa kontraqtis daniSnulebaa SeTanxmeba klientsa da serviss Soris

erTmaneTTan gasacvlel monacemebze (iTvaliswineben monacemTa struqturebs, parametrebs,

mowesrigebas da a.S.).

SetyobinebaTa kontraqti uzrunvelyofs SOAP (Simple Object Access Protocol)
Setyobinebebis kontrols, romelic gamoiyeneba qselSi sxvadasxva Setyobinebis

gasacvlelad XML formatSi. igi uzrunvelyofs agreTve informaciis gacvlis

usafrTxoebas Setyobinebebis doneze.

servisis kontraqti (anu kontraqti momsaxurebisTvis) gansazRvravs operaciaTa

saxeebs, romlebsac uzrunvelyofs servisi. igi klients awvdis aseve informacias:

SetyobinebaSi monacemTa tipebis Sesaxeb, operaciaTa adgilmdebareobis Sesaxeb,

informirebis protokolisa da serializaciis formatis Sesaxeb, SetyobinebaTa gacvlis

Sablonebis Sesaxeb (calmxrivi, ormxrivi an kiTxva/pasuxis tipebiT).

Cveni proeqtisTvis servisis kontraqtis asagebad unda SevqmnaT sagamocdo uwyisis

informaciis klasi C# enaze - UckisiInfo.cs. amisTvis Solution Explorer-Si marjvena RilakiT

FinalExamUckisi proeqtze virCevT Add->Class saxeliT UckisiInfo.cs, romlis teqsti

mocemulia 1-pirvel listingSi.

// ----- ლისტინგი 1 – Service Contract ---
using System;
using System.Collections.Generic;
using System.Runtime.Serialization;
using System.ServiceModel;

namespace FinalExamUckisi
{ // ---- სერვისის კონტრაქტის განსაზღვრა IfinalExamUckisi, რომელიც

// --- შედგება ერთი მეთოდისგან - LookupUckisi () ------
[ServiceContract]
public interface IFinalExamUckisi
{   [OperationContract]

UckisiInfoList LookupUckisi(UckisiSearch request); }
//--- მოთხოვნის ეტყობინების განსაზღვრა , UckisiSearch ----
[MessageContract(IsWrapped = false)]
public class UckisiSearch
{ private String _JGUPI;

private String _Sagani;
private String _Lectori;
public UckisiSearch() { }
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public UckisiSearch(String sagani, String lectori, String jgupi)
{

_Sagani  = sagani;
_Lectori = lectori;
_JGUPI   = jgupi; }

#region Public Properties
[MessageBodyMember]
public String Sagani
{ get { return _Sagani; }

set { _Sagani = value; } }
[MessageBodyMember]
public String Lectori
{ get { return _Lectori; }

set { _Lectori = value; } }
[MessageBodyMember]
public String JGUPI
{ get { return _JGUPI; }

set { _JGUPI = value; }     }
#endregion Public Properties

}

// --- UckisiInfo klasis gansazRvreba -----
[MessageContract(IsWrapped = false)]

public class UckisiInfo
{ private Guid _ExamUckisiID;

private String _JGUPI;
private String _Sagani;
private String _Lectori;
private String _Status;
public UckisiInfo() { }
public UckisiInfo(String sagani, String lectori, String jgupi, String status)
{   _Sagani = sagani;

_Lectori = lectori;
_JGUPI = jgupi;
_Status = status;
_ExamUckisiID = Guid.NewGuid(); }

#region Public Properties
[MessageBodyMember]
public Guid ExamUckisiID
{ get { return _ExamUckisiID; }

set { _ExamUckisiID = value; } }
[MessageBodyMember]
public String Sagani
{ get { return _Sagani; }

set { _Sagani = value; } }
[MessageBodyMember]
public String Lectori
{ get { return _Lectori; }

set { _Lectori = value; } }
[MessageBodyMember]
public String JGUPI
{ get { return _JGUPI; }

set { _JGUPI = value; } }
[MessageBodyMember]
public String status
{ get { return _Status; }

set { _Status = value; } }
#endregion Public Properties

}
// ------ sapasuxo Setyobinebis gansazRvra --- UckisiInfoList ---

[MessageContract(IsWrapped = false)]
public class UckisiInfoList
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{ private List<UckisiInfo> _UckisiList;
public UckisiInfoList()
{ _UckisiList = new List<UckisiInfo>(); }
[MessageBodyMember]
public List<UckisiInfo> UckisiList
{ get { return _UckisiList; } }

}
}

servisis kontraqti IFinalExamUckisi Seicavs erTaderT meTods LookupUckisi(). igi
monacemebs gadascems UckisiSearch klass, romelsac aqvs saxadasxva Tvisebebi, saWiro

sagamocdo uwyisis mosaZebnad, magaliTad, leqtori, sagani, jgufi. is abrunebs ukan

UckisiInfoList klass, romelic Seicavs UckisiInfo klasebis koleqcias. F6 amoqmedebiT
aigeba gadawyveta (solution). amgvarad, Cven ganvsazRvreT Setyobinebebi, romlebic gadaicema
servis–meTodebis mier parametrebis saxiT.

7. Receive da SendReply konfigurireba

Semdeg etapze FinalExamUckisi.xamlx –Si ReceiveRequest qmedebisTvis OperationName
TvisebaSi vaTavsebT LookupUckisi saxels. WorkflowService-dizainerSi SevqmniT or axal
cvlads (Variables): search cvladi, Semomavali Setyobinebis Sesanaxad da result cvladi,

gamosatani SedegisTvis (nax.8). Message butoni unda iyos CarTuli da tipebic arCeuli.

nax. 8. Semavali moTxovnis Setyobinebis da gamomavali Sedegis

cvladebis gansazRvra

8. PerformLookup qmedebis ageba (Zebnis Sesruleba)

Zebnis gansaxorcieleblad (monacemTa bazebTan mimarTvis mizniTac) vqmniT axal

klass PerformLookup.cs, romelic Solution Explorer-Si proeqtisTvis FinalExamUckisi
airCeva Add➤NewItem, Workflow-kategoriaSi, Code Activity-iT. am axali klasis teqsti

mocemulia me-2 listingSi.

// ---- ლისტინგი 2 ----- PerformLookup -----------
using System;
using System.Collections.Generic;
using System.Linq;
using System.Text;
using System.Activities;

namespace FinalExamUckisi
{

public sealed class PerformLookup : CodeActivity
{

public InArgument<UckisiSearch> Search { get; set; }
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public OutArgument<UckisiInfoList> UckisiList { get; set; }
protected override void Execute(CodeActivityContext context)
{ string lectori = Search.Get(context).Lectori;

string sagani = Search.Get(context).Sagani;
string jgupi = Search.Get(context).JGUPI;

UckisiInfoList l = new UckisiInfoList();

l.UckisiList.Add(new UckisiInfo(sagani, lectori, jgupi, "Available"));
l.UckisiList.Add(new UckisiInfo(sagani, lectori, jgupi, "CheckedOut"));
l.UckisiList.Add(new UckisiInfo(sagani, lectori, jgupi, "Missing"));
l.UckisiList.Add(new UckisiInfo(sagani, lectori, jgupi, "Available"));
UckisiList.Set(context, l); }

}
}

PerformLookup qmedeba Caemateba instrumentebis panelze. igi unda gadmovitanoT

„ReceiveRequest” da „SendResponse” qmedebebs Soris Sesasruleblad. amasTanave misi Search
TvisebisTvis CavwereT search, xolo UckisiList TvisebisTvis ki - result.

9. servisis testireba

aplikaciis saboloo gamarTvamde unda movaxdinoT agebuli servisebis testireba.

F5-iT avamuSavoT servisis gamarTvis procedura (debug). vinaidan es Web-servisia, Visual
Studio avtomaturad aamuSavebs WCF Test Client-s [14]. es metad mosaxerxebeli utilitaa.

igi CatvirTavs Web-servisebs da aRmoaCens meTodebs, romlebic gaTvaliswinebulia. es

Sedegi Cans me-9 naxazis marcxena panelze.

nax.9. testirebis procedura

LookupUckisi() meTodze 2-jer daWeriT marjvena panelis zeda nawilSi gamoiyofa

adgili Semosuli Setyobinebis gansaTavseblad (nax.10).

nax.10. sawyisi monacemebis Sesatani fanjara
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SevitanoT konkretuli mniSvnelobebi Lectori, JGUPI, Sagani da avamoqmedoT Invoke
Rilaki. cxrilebSi gamoCndeba Sedegebi (nax.11).

ნახ.11. WCF Client Test utilitiT servisis testirebis

Sedegebis naxva

me-12 naxazze naCvenebia Request da Response cxrilebis Sesabamisi failebi XML
formatSi.

nax.11. testirebis Sedegebis XML teqstebi
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10. daskvna

biznes-procesebi xSirad ganawilebulia sxvadasxva aplikaciebSi da sxvadsxva

serverebzec ki. amitomac komunikacia aris biznes-procesis dizainis mniSvnelovani nawili.

proeqtSi, magaliTad, fakultetebi, departamentebi an sxva struqturuli ganyofilebebi

urTierTqmedebs erTmaneTTan, raTa gacvalon monacemebi da Setyobinebebi, romlebic

eqvemdebareba gadacemas. Send da Receive qmedebebi uzrunvelyofs SetyobinebaTa

mosaxerxebeli formiT gadacemas da miRebas. es qmedebebi eyrdnoba WCF-s Setyobinebebis
gadasacemad da SeuZlia gamoiyenos rigi protokolebisa, rogoricaa HTTP an TCP.

miuxedavad imisa, rom biznes-procesis qmedebebs ar aqvs momxmareblis interfeisi,

isini xSirad saWiroebs urTierTobas host-aplikaciasTan, an aplikaciis ganaxlebas, an

moiTxovos monacemebi, romlebic Seitaneba momxmarebelTa mier.

Web-servisebis gamoyeneba xdeba daproeqtebisTvis sul ufro popularuli midgoma.

saqme SeiZleba dawyebul iqnas momsaxurebis kontraqtis miRebidan, an ubralod

ganisazRvros Semavali da gamomavali parametrebi, biznes-procesebis konstruqtoris

gamoyenebiT. muSa procesi SeiZleba gamoyenebul iqnas rogorc servisis Sesaqmnelad da

maT gamosayeneblad. meTodebi, romlebic uzrunvelyofilia Web-servisebiT, xdeba

tradiciuli, standartuli qmedebebi, romelTa gamoyeneba SesaZlebelia biznes-procesebSi.
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DESIGN OF INFORMATION SYSTEM ON BASED OF OBJECT-ROLE
MODELLING AND SERVICE-ORIENTED ARCHITECTURE

Surguladze Gia, Topuria Nino, Bakuria Koba, Lomidze Maka
Georgian Technical University

Summary

In this work is considered issues of design and software implementation of a distributed
information system of the University, and user interfaces based on hybrid technology and service-
oriented architecture. Proposed the results of the processes of constructing database MsSQL
Server via the serial automated conversion components “Facts / ORM / ERM / DDL" study the
problem area. Also the development of Web-services user interfaces using Workflow and
Windows Communication Foundation technologies.

ПРОЕКТИРОВАНИЕ ИНФОРМАЦИОННОЙ СИСТЕМЫ НА БАЗЕ
ОБЪЕКТНО-РОЛЕВОГО МОДЕЛИРОВАНИЯ И СЕРВИС-ОРИЕНТИРОВАННОЙ

АРХИТЕКТУРЫ
Сургуладзе Г., Топурия Н., Бакурия К., Ломидзе М.

ГрузинскийТехническийУниверситет
Резюме

Рассматриваются вопросы проектирования и программной реализации
распределенной информационной системы Университета и пользовательских интерфейсов
на основе гибридных технологий и сервис-ориентированной архитектуры. Предлагаются
результаты процессов построения базы данных MsSQL Server посредством
последовательного автоматизированного преобразования компонентов `Facts /ORM / ERM /
DDL” исследуемой проблемной области.  Также предложена разработка Web-сервисов
пользовательских интерфейсов с помощью Workflow и Windows Communication Foundation
технологий.


