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multimodaluri gadazidvebis marTvis avtomatizebuli  

sistemis ageba daproeqtebis CASE-  da daprogramebis  

hibriduli teqnologiebiT 

giorgi gogiCaiSvili, giorgi surgulaZe, nino Tofuria,  

lili petriaSvili, gia surgulaZe 

saqarTvelos teqnikuri universiteti 

reziume 

ganixileba tvirTebis multimodaluri gadazidvebis marTvis avtomatizebuli 

sisetmis monacemTa bazis daproeqtebis, misi programuli realizaciis da momxmarebelTa 

interfeisebis agebis sakiTxebi daproeqtebis CASE- da daprogramebis hibriduli 

teqnologiebiT.  kerZod, SemoTavazebulia multimodaluri gadazidvebis (gemi, rkinigza, 

avto- da sahaero transporti) saproblemo sferos konceptualuri sqemebi klientis 

(tvirTis mflobeli), tvirTis (gadazidvis obieqti) da mimwodebelis (gadamzidavi) 

cxrilebiT, obieqt-roluri da arsTa damokidebulebis modelirebis (ORM/ERM) 

instrumentebiT Visual Studio.NET garemoSi da Ms SQL Server paketiT. agebulia monacemTa 

bazis ganaxlebis funqciebis interfeisi daprogramebis (WPF, C#, XAML) integrirebul 

garemoSi. 

sakvanZo sityvebi: marTvis avtomatizebuli sisetma. multimodaluri gadazidva. 

konceptualuri modeli. ORM. ERM. monacemTa relaciuri baza. daprogramebis. teqnologia.  

1. Sesavali 

multimodaluri gadazidvebis procesi, romlis ZiriTadi mizani tvirTebis 

transportirebaa mimwodeblidan damkveTamde, aris momsaxurebis ganawilebuli sistema. 

martivad rom warmovidginoT, mimwodebeli (Supplier_ID) agzavnis tvirTs (Freight_ID) 

damkveTis (Cleint_ID) misamarTze (Client_Address) [1].  

rogorc cnobilia, klentsa (tvirTis mflobeli) da mimwodebels (gadamzidavi) Soris 

xelSekrulebas aformebs eqspeditori (Suamavali), romelsac gaaCnia saWiro informacia 

adgilobrivi da saerTaSoriso gadazidvebis agentebis, marSrutebisa da Sesabamisi fasebis 

Sesaxeb (am ukanasknelis cvlilebebis Sesaxebac) da sxva.    

qvemoT mocemuli gvaqvs multimodaluri gadazidvebis procesis infrastruqturis 

ZiriTadi obieqtebis da maTi Tvisebebis (atributebis) semantikuri aRwera, rac momavalSi 

gamoyenebul iqneba avtomatizebuli sistemis monacemTa bazis asagebad [2].       

tvirTi: identifikatori, tipi, mdgomareoba, SefuTvis tipi, erTeulis zomebi (sigrZe, 

sigane, simaRle), erTeulis moculoba, jamuri moculoba, erTeulis wona, erTeulis 

raodenoba, jamuri wona, usafrTxooba, sabaJo kodi, gamgzavni, mimRebi, sawyisi mdebareoba, 

saboloo mdebareoba da sxva. 

klienti - identifikatori, dasaxeleba/vinaoba, iuridiuli/fizikuri piri, misamarTi, 

telefoni, el_misamarTi da sxva; 

mimwodebeli - identifikatori, dasaxeleba, iuridiuli/fizikuri piri, misamarTi, 

telefoni, el_misamarTi, faqsi, transportis saxe da sxva; 

gemi: identifikatori, tipi, kraniT/ukrano, mdgomareoba, sasawyobo limiti, 

tvirTamweoba, tvirTmoculoba, adgilmdebareoba da sxva.  
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TviTmfrinavi: identifikatori, tipi, mdgomareoba, tvirTmoculoba, gadasazidi 

erTeulis dasaSvebi zomebi (sigrZe, sigane, simaRle) adgilmdebareoba da sxva. 

avtotransporti: identifikatori, tipi, mdgomareoba, tvirTmoculoba, gadasazidi 

erTeulis dasaSvebi zomebi (sigrZe, sigane, simaRle), gadasazidi erTeulis dasaSvebi wona, 

maqsimaluri datvirTva, adgilmdebareoba da sxva. 

sarkinigzo satvirTo vagoni:  identifikatori, tipi, tvirTamweoba, moculoba, 

dasaSvebi datvirTva, adgilmdebareoba, mimwodeblis identifikatori, mdgomareoba da sxva; 

sawyobi:  identifikatori, saxe, farTobi, sarTuli, dakavebulobis procenti, 

dasaSvebi datvirTva, adgilmdebareoba, misamarTi, mikuTvneba raionze da sxva; 

gadazidvis xelSekruleba klientTan: identifikatori, sawyisi mdebareoba, TariRi_1, 

saboloo mdebareoba, TariRi_2, gadazidvis Rirebuleba, gadaxdili Tanxa, gadaxdis_TariRi, 

mdgomareoba da sxva. 

2. ZiriTadi nawili 

2.1. monacemTa bazis daproeqteba da realizacia 

multimodaluri gadazidvebis saproblemo sferos monacemTa bazis asagebad saWiroa 

misi obieqtebis, obieqtTaSorisi relaciuri kavSirebis (predikatebis) da konkretuli 

informaciis gadatana bazaSi. amisaTvis Cven viyenebT obieqt-roluri modelirebis CASE 

instrumentul saSualebas, rogoricaa Natural ORM Archchitect [3]. am sferoSi arsebuli 

faqtebis aRwera xorcieldeba kategorialuri midgomisa (salaparako enis gramatikuli 

wesebi) da algbrul-logikuri Teoriis kanonebis safuZvelze [4,5]. magaliTad, f1: klients 

aqvs tvirTi; f2: klients aqvs identifikatori; f3: tvirTs aqvs identifikatori; f4: tvirTs 

aqvs gadasatzni misamarTi; f5: mimwodebels aqvs transporti; da a.S. 1-el cxrilSi 

mocemulia Cveni obieqtebis Sesabamisi faqtebis aRweris fragmenti NORMA garemoSi.        

                   aqtis tipebis (predikatebis) cxrili                   cxr.1 
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multimodaluri gadazidvebis saproblemo sferos faqtebis aRwerisa da maTi Visual 

Studio.NET + NORMA integrirebul samuSao garemoSi gadatanis Semdeg vRebulobT 1-el 

naxazze naCveneb konceptualur sqemas, romelic obieqt-roluri modelia. 

 
nax.1. saproblemo sferos konceptualuri sqema:  

obieqt-roluri modeli  

didi marTkuTxedebiT aisaxeba obieqtebi (magaliTad, Client, Freight, Airplane da sxva) 

da maTi Tvisebebi (magaliTad, Load_Capacity, Volume, Freight_Lenght da sxva), patara 

marTkuTxedebiT ki – predikatebi maT Soris (magaliTad, `Ship has Load_Capacity” da a.S.). 

aq `mrgvalTava” kavSiris xazebiT da predikatebze `xazgasmiT” gveZleva damatebiTi 

informacia obieqtebsSoris mravlobiTi kavSirebis Sesaxeb, rogoricaa magaliTad, 1:1, 1:N 

da M:N.  

aqve SesaZlebelia miviRoT, e.w. riCard barkeris diagrama, romelSic aseTi kavSirebi 

obieqtebs Soris ukeTesad Cans (nax.2). igi Cveulebrivi arsTa-damokidebulebis modelia, 

romelsac iyeneben ORACLE CASE mimdevrebi [6].  

Cveni Semdegi biji dakavSirebulia ORM diagramiT miRebuli konceptualuri sqemidan 

ekvivalenturi arsTa-damokidebulebis modelis (ERM) daproeqtebasTan. es procesi 

dialogur reJimSi xorcieldeba, sadac momxmarebels SeuZlia sistemis mier SemoTavazebul 

sqemaSi Seitanos saWiro cvlilebebi. 

me-3 naxazze naCvenebia multomodaluri gadazidvebis saproblemo sferos ER sqema. 

igi axlosaa relaciuri bazebis daproeqtebis obieqt-orientirebuli midgomis tradiciul 

diagramebTan, romlebic aigeba MsVisio, Enterprise Architect, Rational Rose da sxva 

instrumentebiT.    
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nax.2. barkeris diagrama (Barker ER view) 

nax.3. konceptualuri sqema (ER Model)   



Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS -  No 2(20), 2015 

 

100 

 

Cven aRvwereT konceptualuri sqemis avtomatizebuli formirebis procesi  

ORM->ERM. aqve SeiZleba aRvniSnoT, rom me-3 naxazze mocemulia mxolod fragmenti da 

misi sruli versiis miReba SesaZlebelia pirvel etapze faqtebis TandaTanobiT damatebiT. 

me-2 cxrilSi mocemulia sistemis mier formirebuli multimodaluri gadazidvebis 

saproblemo sferos konceptualuri sqemis Sesabamisi faqtebis verbalizaciis listingi. 

      faqtebis verbalizaciis cxrili                            cxr.2 

Freight is an entity type. 

Reference Scheme: Freight has Freight_Id. 

Reference Mode: .Id. 

Fact Types: 

Freight has Freight_Id. 

Freight is convayed by Supllier. 

Supllier carries Freight. 
Freight has Freight_Lenght. 

Freight has Freight_width. 

Freight has Freight_weight. 

Client has Freight. 

Order was signed with Client for transportation Freight. 

 

Client is an entity type. 

Reference Scheme: Client has Client_Id. 

Reference Mode: .Id. 

Fact Types: 

Client has Client_Id. 

Client has Freight. 
Order was signed with Client for transportation Freight. 

Each Client has exactly one Freight. 

It is possible that more than one Client has the same 

Freight. 

 

Supplier is an entity type. 

Reference Scheme: Supllier has Supplier_Id. 

Reference Mode: .Id. 

Fact Types: 
Supllier has Supplier_Id. 

Freight is convayed by Supplier. 

Supplier carries Freight. 

Supplier has Ship. 

Supplier has Rail_Wagoon. 

Supplier has Truck. 

Supplier has Airplane. 

 

Order is an entity type. 

Reference Scheme: Order has Order_ID. 

Reference Mode: .ID. 

Fact Types: 

Order has Order_ID. 

Order was signed with Client for transportation Freight. 

For each Order and Client,that Order was signed with 

that Client for transportation at most one Freight. 

This association with Order, Client provides the 

preferred identification scheme for 

OrderWasSignedWithClientForTransportationFreight. 

 

Truck is an entity type. 

Reference Scheme: Truck has Truck_ID. 

Reference Mode: .ID. 

Fact Types: 

Truck has Truck_ID. 

Truck has LoadVolume. 

Truck has Max_Payload. 
Supllier has Truck. 

Each Supllier has some Truck. 

For each Truck, at most one Supllier has that Truck. 

It is possible that the same Supllier has more than one 

Truck. 

Airplane is an entity type. 

Reference Scheme: Airplane has Airplane_Id. 

Reference Mode: .Id. 

Fact Types: 
Airplane has Door_height. 

Airplane has Door_Width. 

Airplane has Airplane_Id. 

Supllier has Airplane. 
Each Supllier has some Airplane. 

For each Airplane, at most one Supllier has that Airplane. 
It is possible that the same Supllier has more than one 

Airplane. 

Ship is an entity type. 

Reference Scheme: Ship has Ship_ID. 

Reference Mode: .ID. 

Fact Types: 

Ship has Ship_ID. 

Supplier has Ship. 
Ship has Load_Capacity. 

Ship has Volume. 

Each Supplier has some Ship. 
For each Ship, at most one Supllier has that Ship. 
It is possible that the same Supllier has more than one Ship. 

Rail_Wagoon is an entity type. 

Reference Scheme: Rail_Wagoon has Rail_Wagoon_Id. 

Reference Mode: .Id. 

Fact Types: 

Rail_Wagoon has Rail_Wagoon_Id. 

Supplier has Rail_Wagoon. 

Rail_Wagoon has Type. 

Rail_Wagoon has Load_Capasity. 

Rail_Wagoon has Tare_Weight. 

Each Supllier has some Rail_Wagoon. 
For each Rail_Wagoon, at most one Supllier has that 
Rail_Wagoon. 
It is possible that the same Supplier has more than one 
Rail_Wagoon. 
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momdevno bijze, miRebuli ER-modelis Sesabamisad, sistema gvaZlevs DDL-fails 

(monacemTa aRweris ena), romelic Cven SemTxvevaSi gamoiyeneba SQL Server-bazis asagebad 

[7].   

2.2. monacemTa bazasTan muSaobis interfeisis ageba 

multimodaluri gadazidvebis bazis daproeqtebisa da misi DLL-failiT SQL Server 

2012-Si realizaciis Semdeg, saWiroa aigos momxmareblis interfeisis programa Visual 

Studio.NET 2013 integrirebul garemoSi daprogramebis hibriduli teqnologiis gamoyenebiT, 

rogoricaa WPF (Windows Presentation Foundation) [8,9]. hibriduli teqnologiis koncefcia 

gulisxmobs, rom am meTodologiiT SesaZlebelia rogorc vindousis, aseve veb-aplikaciebis 

ageba (Sedegebi aisaxeba vindousis formaze an romelime internet brauzerSi).  

Tavdapirvelad saWiroa axali proeqtis Seqmna Visual Studio.NET-Si, Semdeg ki Cveni 

monacemTa bazis mierTeba am proeqtTan. me-4 naxazze naCvenebia bazis mierTebis (Data 

Connections) procedura. ganaxldeba serveris saxeli (magaliTad, GTU-205a-09) da airCeva 

masSi monacemTa bazis saxeli (MultiModalTransport), bolos OK da Sedegad miviRebT naxazis 

Server Explorer-Si da Airplane, Client, Freight sxva cxrilebs.  

      

 

nax.4. monacemTa bazis dakavSireba C#.NET programasTan 

monacemTa bazis cxrilebTan muSaobis interfeisis sqema winaswar SeTanxmebulia 

programuli sistemis momxmarebelTan. momxmarebels, romelmac ar icis monacemTa bazasTan 

muSaoba daprogramebis enebis gamoyenebiT (magaliTad, DDL da DML), maSin misTvis unda 

aigos dialogSi samuSao interfeisi, romelic advilad Seasrulebs bazaSi monacemebis 

Zebnis (Select) an cxrilebis ganaxlebis operaciebs (Add, Update, Delete). 
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me-5 naxazze naCvenebia aseTi interfeisis erT-erTi varianti, romelSic SesaZlebelia 

momxmarebelma, rogorc bazis administratorma, ganaxorcielos Tavisi funqciebi (realur 

monacemTa bazasTan uSualod wvdomis gareSe), amjerad, magaliTad, klientebis bazasTan.  

 

nax.5. interfeisis sailustracio magaliTis maketi 

am formis dizaini aigeba Visual Studio.NET garemoSi WPF instrumentebis panelis da 

XAML-enis gamoyenebiT. Sesabamisi kodis fragmenti mocemulia 1-el listingSi. 

<--   listingi_1:   XAML faili ------> 

<Window x:Class="WpfAppSQL_ListView.MainWindow" 

        xmlns="http://schemas.microsoft.com/winfx/2006/xaml/presentation" 

        xmlns:x="http://schemas.microsoft.com/winfx/2006/xaml" 

Title ="ტვირთების კლიენტების სია"  

             Height="375" Width="520" Loaded="Window_Loaded" Background="White"> 

. . . 

         <GridView> 

               <GridViewColumn Header="კლიენტის_ID" DisplayMemberBinding= 

                                                                             "{Binding Path=ClientID}"></GridViewColumn> 

               <GridViewColumn Header="გვარი" DisplayMemberBinding= 

                                                                             "{Binding Path=Name}"></GridViewColumn> 

                <GridViewColumn Header="მისამართი" DisplayMemberBinding= 

                                                                             "{Binding Path=Adress}"></GridViewColumn> 

</GridView> 

. . . 
</Window> 

interfeisis formaze Cans LisBox sami svetiT klientebis siaSi ramdenime monacemis 

gamosatanad, sami TextBox, saZebni an dasamatebeli striqonis monacemebis Casawerad da 

oTxi Button, bazaSi sxvadasxva funqciebis Sesasruleblad (Add, Update, Delete). Clear 

Rilaki gamoiyeneba monacemTa Sesatani teqstboqsebis gasawmendad.  

saWiroa programis muSaobis logikis daprogrameba C#.NET enaze, kerZod unda 

daiweros meTodebi, romlebic moemsaxureba Sesabamisi Rilakebis amoqmedebiT 

inicializirebuli  movlenebis damuSavebas. ganvixiloT magaliTebi. 
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 davamatoT monacemTa bazas axali klienti (nax.6-a). unda Seivsos klientis_gvari, 

klientisID da misamarTi.    

 

nax.6-a. axali Canaweris damateba (Add RilakiT) 

 

nax.6-b. axali Canaweri daemata da teqstboqsebi gaiwminda 

Add – rilakis programis teqsti mocemulia me-2 listingSi.   
// --- listingi_2 – Add --------------- 

private void btnAdd_Click(object sender, RoutedEventArgs e) 

      { 

          string Name = textBox1.Text; 

          string Adress = textBox2.Text; 

          string ClientID = textBox3.Text; 

          SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial  

                                                                                 Catalog=MultiModalTrasport;Integrated Security=True"); 

          con.Open(); 

          SqlCommand comm = new SqlCommand("insert into Client(Name,Adress, ClientID) values(@Name,  

                                                                                                          @Adress, @ClientID)", con); 

          comm.Parameters.AddWithValue("@Name", textBox1.Text); 

          comm.Parameters.AddWithValue("@Adress", textBox2.Text); 

          comm.Parameters.AddWithValue("@ClientID", textBox3.Text); 
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          comm.ExecuteNonQuery(); 

          con.Close(); 

          ShowData(); 

      } 

SeniSvna: SqlConnection striqoniT xdeba MultiModalTrasport monacemTa bazasTan 

avtomaturi dakavSireba, xolo SqlCommand –iT xorcieldeba Insert operaciis Sesruleba. 

aq  ShowData() meTodia, romelic uzrunvelyofs Sedegebis asaxvas interfeisis formaze; 

misi Sesabamisi C#-programis kodi naCvenebia me-3 listingSi. 

//--- listingi_3 --- ShowData() ---- 
public void ShowData() 
 { 
   SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial  
                                                           Catalog=MultiModalTrasport;Integrated Security=True"); 
   con.Open(); 
   SqlCommand comm = new SqlCommand("Select ClientID, Name, Adress  
                                                                                                                   from Client", con); 
   DataTable dt = new DataTable(); 
   SqlDataAdapter da = new SqlDataAdapter(comm); 
   da.Fill(dt); 
   listView1.DataContext = dt.DefaultView; 
 } 

monacemTa bazazSi saWiroa Seicvalos informacia, Secdomaa 140-klientis CanaweerSi 

(nax.7-a). saWiroa Update Rilakis daprogrameba, romlis teqsti me-4 listingSia mocemuli.  

 

nax.7-a. monacemebis Secvla – bazis ganaxleba (Update RilakiT) 

//--- listingi_4 --- Update ----------  
 private void btnUpdate_Click(object sender, RoutedEventArgs e) 
   { 
     if (listView1.SelectedItems.Count > 0) 
       { 
         DataRowView drv = (DataRowView)listView1.SelectedItem; 
         string id = drv.Row[0].ToString(); 
         SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial  
                                                             Catalog=MultiModalTrasport;Integrated Security=True"); 
         con.Open(); 
        SqlCommand comm = new SqlCommand("update Client set  
                                          Name=@Name,Adress=@Adress where ClientID=@ClientID", con); 
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        comm.Parameters.AddWithValue("@ClientID", id); 
        comm.Parameters.AddWithValue("@Name", textBox1.Text); 
        comm.Parameters.AddWithValue("@Adress", textBox2.Text); 
        comm.ExecuteNonQuery(); 
        con.Close(); 
        ShowData(); 
      } 
    } 

Sedegad miviRebT 7-b naxazze mocemul situacias, bazaSi 140-e klientis gvari da 

misamarTi ganaxlebulia.  

 

nax.7-b. monacemebi Seicvala bazaSi CaweriT 

davuSvaT, rom gvWirdeba klientis monacemebis waSla, romlis gvaria `dundua”. unda 

movniSnoT es striqoni (nax.8-a). 

 

nax.8-a. wasaSlelad momzadebuli striqoni 

amjerad unda daprogramirdes Delete Rilaki. kodis teqsti mocemulia me-5 listingSi.  

//-listingi_5 ---Delete --------    
private void btnDelete_Click(object sender, RoutedEventArgs e) 
 { 
   if (listView1.SelectedItems.Count > 0) 
     { 
       DataRowView drv = (DataRowView)listView1.SelectedItem; 
       string id = drv.Row[0].ToString(); 
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       SqlConnection con = new SqlConnection(@"Data Source=GTU-205a-09;Initial  
                                                           Catalog=MultiModalTrasport;Integrated Security=True"); 
       con.Open(); 
       SqlCommand comm = new SqlCommand("delete from Client where  
                                                                                                                     ClientID=@ClientID", con); 
              comm.Parameters.AddWithValue("@ClientID", id); 
              comm.ExecuteNonQuery(); 
              ShowData(); 
     } 
 } 

axali monacemebis Setanis dros Add Rilakis amoqmedebis Semdeg Tu teqstboqsebSi 

darCa ukve Setanili monacemebi, maSin isini unda gasufTavdes, gamzaddes axali monacemebis 

Sesatanad. amis funqcias asrulebs Clear Rilaki, romlis kodis teqsti mocemulia me- 

listingSi. 
//-- listingi_6 --- Clear ------- 

private void btnClear_Click(object sender, RoutedEventArgs e) 

  {  

     textBox1.Text = ""; 

     textBox2.Text = ""; 

     textBox3.Text = ""; 

  } 

3. daskvna 

mcire da saSualo biznesis obieqtebisaTvis, romlis erT-erTi aqtualuri da mzardi 

moTxovnilebis magaliTia tvirTebis multimodaluri gadazidvebis firmebi, aucilebelia 

marTvis sainformacio sisetmis monacemTa bazebis agebis da misi administrirebis funqciebis 

avtomatizacia. aseTi amocanis efeqturi gadawyveta SesaZlebelia daproeqtebis CASE- da 

daprogramebis hibriduli teqnologiebiT. kerZod, SemuSavebulia multimodaluri 

gadazidvebis (gemi, rkinigza, avto- da sahaero transporti) saproblemo sferos 

konceptualuri sqemeaTa daproeqtebis obieqt-roluri da arsTa damokidebulebis modelbis 

(ORM/ERM) gamoyeneba, misi realizacia ki - Ms SQL Server paketiT. servis-orientirebuli 

sistemebis asagebad aseTi obieqtebisaTvis mizanSewonilia hibriduli daprogramebis 

teqnologiebis gamoyeneba. 
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CONSTRUCTION OF MULTIMODAL FREIGHT FORWARDING MIS USING  

CASE DESIGN AND HYBRID PROGRAMMING TECHNOLOGIES 
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Petriashvili Lily, Surguladze Gia 
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Summary 

The present article discusses database design for Multimodal Freight Forwarding MIS system, 

development of software and user interfaces using CASE design and hybrid programming 

technologies. In particular, the article proposes conceptual schemes for multimodal freight 

forwarding (ship, rail, motor and air transport modes) problem areas with tables of Customer 

(owner of cargo), cargo (transportation object) and supplier – freight forwarder, with Object-Role 

and Entity Relationship modeling (ORM/ERM) instruments, developed using Ms SQL Server 

package. The article also discusses realization of interface for functional problem of database 

administrator within environment of hybrid programming (WPF, C#, XAML). 

 

ПОСРОЕНИЕ АСУ МУЛЬТИМОДАЛЬНЫМИ ПЕРЕВОЗКАМИ ГРУЗОВ НА ОСНОВЕ 

ТЕХНОЛОГИЙ CASE ПРОЕКТИРОВАНИЯ И ГИБРИДНОГО ПРОГРАММИРОВАНИЯ 

Гогичаишвили Георгий, Сургудадзе Георгий, Топурия Нино,  

Петриашвили Лили, Сургудадзе Гия 

Грузинский Технический Университет 

Резюме 

Рассматриваются вопросы проектирования и программной реализации баз данных, 

построения интерфейсов пользователя АСУ  мультимодальными перевозками грузов на 

основе технологий CASE проектирования и гибридного программирования. В частности, 

предлагаются концептуальные схемы (таблицы клиентов, грузов, поставщиков) проблемной 

области мультимодальной перевозки грузов (морской, железнодорожный, автомобильный и 

воздушный виды транспорта) с помощью инструментов Объектно-ролевого и Сущности-

связи моделирования (ORM/ERM) в среде Visual Studio.Net и базы данных Ms SQL Server. 

Построен интерфейс функций системы ведения БД в интегрированной среде 

программирования (WPF, C#, XAML).       
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