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CAPITOLUL 3

Baze de date

Tn acest capitol este prezentat modul de lucru cu baze de date ralationale, create local in mediul de
dezvoltare Visual Studio.

1.Introducere

ADO.NET (Active Data Objects for .NET) este o componenta .NET Framework care permite conectarea
la diferite surse de date, recuperare si manipulare de date. De obicei, sursa de date poate fi o baza de
date, dar poate fi si un fisier text, Excel, XML sau Access.

in bazele de date traditionale, conexiunea este mentinutd pe intreaga duratd a procesului. Folosind
ADO.NET, lucrul cu bazele de date poate fi efectuat in timp ce este conectat sau deconectat. Deconectat
inseamna ca aplicatiile se pot conecta la baza de date numai pentru recuperarea sau actualizarea datelor.
n acest caz, numdarul conexiunilor deschise simultan poate fi redus. In figura de mai jos putem observa
arhitectura ADO.NET.

ADO.NET Architecture

Provider Objects Common Objects
.NET Framwork Data Provider DataSet
DataTableCollection
Connection DataAdapter DataTable
l Transaction I

DataRowCeollaction ]

I SelectCommand | |

Command | DataColumnCollection |

I InsertCommand | ——
Parameters
l | ConstraintCollection |
I UpdateCommand |
DataReader
I I:"""1"""’3':"""""""""“'| DataRelationCollection
4 e
2
Database

Fig. 1 Arhitectura ADO.NET
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O bazd de date este o colectie organizata de informatii, capabild sa stocheze, sa actualizeze si sa
regaseasca informatia. Practic este un mod de stocare electronica a informatiilor. Pentru ca o baza de date
sa fie actualizata, modificata, utilizata in obtinerea unor statistici si rapoarte este nevoie de un ansambu
software interpus intre utilizatori si baza de date, care poarta numele de Sistem de Gestiune a Bazelor de
Date (SGBD). In figura ce urmeazd este prezentatd arhitectura SGBD.

UTILIZARE M UTIIZATORI

MANIPULARRE DESCRIERE ADMINISTRARE

Fig.2 Arhitectura SGBD

1.1 Clasificarea bazelor de date

Bazele de date pot fi clasificate in functie de modul de organizare a datelor, precum urmeaza:
> Baze de date ierarhice — legaturile dintre date sunt ordonate unic, accesul se face numai prin
varful ierarhiei, un subordonat nu poate avea decat un singur superior direct si nu se
poate ajunge la el decat pe o singura cale;
> Baze de date in retea — datele sunt reprezentate ca intr-o multime de ierarhii, in care un membru
al ei poate avea oricati superiori, iar la un subordonat se poate ajunge pe mai multe cai;
> Baze de date distribuite — sunt rezultatul integrarii tehnologiei bazelor de date cu cea a retelelor
de calculatoare. Sunt baze de date logic integrate, dar fizic distribuite pe mai multe
sisteme de calcul;
> Modele primitive — datele sunt organizate la nivel logic in fisiere, structura de baza este
inregistrarea, mai multe nregistrari fiind grupate in structuri de tip fisier;
> Baze de date relationale — structura de baza a datelor este aceea de relatie — tabel3, limbajul SQL
(Structured Query Language) este specializat in comenzi de manipulare la nivel de tabela.
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1.2 Structura bazelor de date

Informatiile stocate intr-o baza de date sunt organizate in mai multe tabele, cu diferite legaturi(relatii)
intre ele. O linie dintr-un tabel poarta denumirea de inregistrare.

Pentru a putea crea legaturi intre tabelele unei baze de date se definesc chei de identificare, care sunt
de doua tipuri:

> Cheie primard (PRIMARY KEY) — aceasta este utilizata pentru a identifica ih mod unic fiecare
inregistrare stocata intr-un tabel.

Nota!: Fiecare tabel poate sa aiba o singura cheie primara.

» Cheie secundard/straind (FOREIGN KEY) — aceasta este utilizata penru a stabili o relatie intre
coloana din tabelul curent si coloana tabelei de referinta. Valorile din tabela curenta sunt
identice cu cele din tabelul de referinta, pentru campurile din cheie.

Nota!: Un tabel poate sa aiba una sau mai multe chei secundare.

1.2.1 Relatii intre tabele

Relatiile sunt folosite pentru a putea conecta datele “inrudite” stocate in tabele diferite. O relatie se
defineste ca fiind o conexiune logica intre doua sau mai multe tabele si specificd campurile pe care le au
in comun cele doua tabele.

Relatiile dintre tabele sunt de trei feluri, si anume:

> Relatii 1:1 (One to one) — O relatie de tipul 1 la 1 apare in cazul in care unei linii dintr-un tabel ii
corespunde o singura linie in tabelul cu care acesta este in legatura;

» Relatii 1:n (One to many) — O relatie de tipul 1 la n apare in cazul in care unei linii dintr-un tabel fi
corespund mai multe linii in tabelul cu care acesta este in legatura;

> Relatii n:n (Many to many) — O relatie de tipul n la n apare in cazul in care intr-o relatie
bidirectionala fiecarei linii dintr-un table ii corespund mai multe linii in tabelul cu care acesta este
in legatura.

1.3 Clasele utilizate pentru accesul la baza de date

ADO.NET este o tehnologie introdusa de Microsoft utilizata pentru accesul la baze de date. Aceasta
dispune de 7 clase de baza si anume:

» DbConnection; » DataTable;

» DbCommand; » Data Relation;
> DbDataReader; > DataSet.

» DbDataAdapter;

n cele ce urmeaza sunt prezentate cele sapte clase de bazi.

1.3.1 DbConnection
Aceasta clasa este utilizata pentru crearea unei conexiuni la baza de date. Tipurile de conexiuni sunt:
» obiectul Sq/Connection, conceput pentru SQL Server 7.0 sau o versiune ulterioar3;

» obiectul OleDbConnection, conceput pentru Microsoft Access si Oracle.
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Observatie!: Clasa DbConnection expune metodele Open() si Close(), utilizate pentru a conecta si
deconecta programul de la baza de date.

1.3.2 DbCommand

Clasa DbCommand implementeaza metode de interactiune primara cu baza de date. Obiectele
DbCommand pot executa interogari SQL, proceduri de stocare, etc.

Pentru executarea unei comenzi prin intermediul DbCommand, avem trei optiuni si anume:

» Metoda DbCommand.ExecuteNonQuery() — nu returneaza nici un rezultat;

» Metoda DbCommand.Scalar() — returneaza un singur rezultat;

» Metoda DbCommand.ExecuteReader() — returneaza date reprezentative pe mai multe randuri.

1.3.3 DbDataReader

Aceasta clasa permite citirea datelor dintr-un set de rezultate si expune un numar relativ mare de
proprietati si metode care permit examinarea liniei curent citite.
Cateva dintre aceste metode sunt:

» DbDataReader.FieldCount — va contine numarul de coloane din linia cititd;
» DbDataReader.Read() — permite citirea primei linii dintr-un set de date;

» DbDataRead.HasRows — verifica daca setul de date rezultat are mai multe linii.

1.3.4 DbDataAdapter

Clasa DbDataAdapter permite interschimbarea datelor intre cursoare (data set) si baza de date si
pune la dispozitia programatorului cele patru comenzi de baza pentru lucrul cu baze de date:

> Select (SelectCommand — regasirea > Update (UpdateCommand — editarea
datelor), datelor)

> Insert (InsertCommand — adaugarea > Delete (DeteleCommand — stergerea
datelor), datelor).

Aceasta clasa expune un set de metode, printre care cele mai utilizate sunt:
» DbDataAdapter.Fill() - realizeaza incarcarea obiectului;

» DbDataAdapter.Update() - realizeazd transmiterea inspre baza de date.

1.3.5 DataTable

Clasa DataTable permite stocarea tabelelor de date. Obiectele DataTable expun o serie de
evenimente, precum:

» DataRow — Clasa DataRow este utilizata pentru a stoca date dintr-o linie a obiectului DataTable;

» DataColumn — Clasa DataColumn stocheaza toate informatiile necesare pentru definirea
completa a unei coloane dintr-un obiect DataTable;

» Constraint — Clasa Constraint stocheazd toate informatiile care nu sunt continute in coloane.
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1.3.6 Data Relation

Aceasta clasa implementeaza relatii intre tabele. Mai multe obiecte DataRelation pot fi grupate
impreuna intr-un obiect DataRelationCollection.
Un obiect DataRelation este, de asemenea, utilizat pentru a crea si impune urmatoarele

constrangeri:

» constrdngere unicd, aceasta garanteaza cad o coloana din tabel nu contine duplicate;

> constrdngere cu cheie strdind, care poate fi utilizatd pentru a mentine integritatea referentiala
intre o masa parinte si o masa copil intr-un set de date.

1.3.7 DataSet

Clasa DataSet este utilizata pentru manipularea datelor si poate sa contina o colectie de obiecte

DataTable si DataRelation.

2. Crearea unei aplicatii Win Form App cu baze de date

n continuare vom crea o aplicatie de tip “Windows Form Application”, si vor adduga o bazi de date

relationala utilizand mediul de dezvolare Visual Studio. Dupa crearea proiectului(Fig. 3), cu click dreapta
pe numele proiectului -> Add -> New Item... vom putea adauga Service-based Database precum in fig. 4.
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15 -2 p Attach v | B _
i 4
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L Reenteryour X s | 4 Installed = )
Sl Vis [ Windows Forms Application Visual G2 Type: Visual C#
] 4 Templates = A project for creating an application with 2
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4 Visual C£ - indows
R Gt isua J:J WPF Application Visual G
e © Windows
= C3
Stal Web Bl console Application Visual G2
NET Core
Android P2 Shared
ject Visual C2
Ors Cloud =
s
bpe Extensibility F‘ﬁ! Clas Library (Portable for i05, Android and Windows) Visual G2
ias &
Sitverlight RSl . 2
QN Class Library Visusl C&
Rect T::F e
V F‘ﬁ Class Libra i
,. 1 (Portsble) Visual C#
Win Warkflow [
Datal b Visual Basic
oG Visusl F&
g b Visual G+
Gret
i v
Wind | online Click here to go enline and find templates.
Logill
Wind Neme: [myDatabase ]
cond Location: cusers\adel documentsivisual studio 2015\Projects -
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Solution Explorer | Team Explorer

Fig. 3 Crearea unui proiect WFApp
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Fig. 4 Adaugare Service-based Database

Dupa adaugarea bazei de date in proiect, actionand dublu click pe numele bazei de date din Solution
Explorer, aceasta va aparea si in Server Explorer. Pentru a putea adauga tabelele necesare se actioneaza
click dreapta pe folderul Tabels, precum in figura 5.

D myDatabase - Microsoft Visual Studio ¥ & | Quicklaunch P - 8 x
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PR Al ] - O - Debug ~ AnyCPU - P Stert - | g8 _ =
g Forml.cs [Design] & X ~ | Solution Explorer i+ ~1x
£ ¢ wiEl | s ® B-s56a
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Fig. 5 Adaugare unei noi Tabele
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n continuare vom ad3uga doua tabele proiectului creat si anume : Tabela Universitati si tabela
Facultati. Acestea vor avea urmatoarele campuri:

Tabela Univeristati (Fig. 6a): 1d, NameUniv, City, Tabela Facultati (Fig. 6b): Id, Code, NameFac
Code

Mame Data Type Allow Nulls MName Data Type Allow Nulls
Id int L]
Code int L]

Id int

NameUniv text

MNameFac text L]
Fig. 6b Facultati

City text

Lo

Code int

Fig. 6a Universitati

Dupa cum putem observa campul Code apare in ambele tabele. Deoarece o Universitate poate avea
mai multe Facultati, vom seta cdmpul Code din tabela Universitati cheie primara. in figura de mai jos
putem observa cum se adauga o cheie primara din Design, dar se poate adauga si din partea de cod (T-

sQlL).
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ity 1 Ll -
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T Switch to T-SQL Pane
QDesign <1 “gvsa oE=
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[Code] INT HOT NuLI
% Solution Explorer | Team Explarer
= Connection Ready (LocalDB)\MSSQLLocalDB | ALEXANDRAR\AlexaniraF | CAUSERSVALEXANDRARSO., o o e
Output * 8 X | Code Column
Show output fram: = oy &
(Name) Code -
Allow Nulls False
tion
8 Computed Column §
Data Type int
Default Value or Binc >
(Name)

The name of the schema object

er | SQL Server Object Explorer  Toolbox  Data Toals Operations  Eror List  Output

Fig. 7 Addugarea unei chei primare

Dupa definirea tabelei, din partea de cod (T-SQL) addaugam numele tabelei(Fig. 8), iar apoi la apasarea

butonului Update( s ) aceasta este adaugata bazei de date(Fig. 9).
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Form1.cs [Design}* -
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Fig. 9 Incarcarea tabelei in baza de date
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n continuare vom seta campul Code din tabela Facultati ca si cheie straind pentru a face legétura
dintre cele doua tabele, dupa cum putem observa in figura 10 si figura 11.

ul 3
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Fig. 11 Adaugarea unei cheistraine

Dupa proiectarea tabelor, putem sa stocam informatiile dorite. Acest lucru se poate face cu click
dreapta pe tabela -> Show Table Data(Fig. 12).

10
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b M Views Add New Trigger Triggers (0) 3 App.config
5 Bl Stored b i Databasel.mdf
. = °’:t New Query b [ Forml.cs
i Open Table Definition b = Program.cs
b5 Synony
b 5 Types © ShowTable Data
13 Assemt [ Copy Ctrl+C
b B Seves X Delete Del
Refresh
[¢] res) OE®
& Properties Alt+Enter tati] +
2 |0 1
* [Code] - INT-NOT - NL PRIMARY KEY, ‘T
4 [MameFac] TEX I
6
100% -~
mf Connection Ready | (LocalDB)\MSSOLLocalDB | DESKTOP-1LE2BSE\Ade | C:\USERS\ADE\DOCUMENTS...
Data Tools Operations -3 x

=

@ Update for (LocalDB)\MSSQLLocalDB.C:\USERS\ADE\ DOCUMENTS\VISUAL STUDIO 2015\PROJECTS\MYDATABASE\MYDATABASE\DATABASELMDF 12:02
+ Creating update preview..

View Preview

] 3 - 4 3

o Mienlminn indste nrsism
Server Explorer | Toolbox | Data Tools Operations: Web Publish Activity Error List Output Solution.., | Team Expl.. Properties

Fig. 12 Popularea unei tabele

Pentru a putea utiliza informatiile stocate trebuie sa conectam aplicatie dezvoltata la baza de date.
Acest lucru se poate face prin instantierea clasei SqlConnection. Cu ajutorul proprietatii ConnectionString
specificam calea de acces la baza de date, care se poate realiza prin doua moduri:

1) @"calea"
SqlConnection myCon = new SqlConnection();
myCon.ConnectionString = @"Data Source=(LocalDB)\MSSQLLocalDB;
AttachDbFilename=|DataDirectory|\Databasel.mdf;Integrated Security=True";

2) "calea\\calea\\..."
SqlConnection myCon = new SqlConnection();
myCon.ConnectionString = "Data Source=(LocalDB)\\MSSQLLocalDB;
AttachDbFilename=|DataDirectory|\\Databasel.mdf;Integrated
Security=True";

Pentru a accesa ConnectionString din Project selectam Add New Data Source... si copiem stringul (
Fig. 13).

Observatie!: Pentru a putea utiliza clasele specifice bazei de date trebuie sa adaugam:
using System.Data.SqlClient ;

11
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ce= Micrasoft Vieual Studio X & | Quick Launch P A

DQ myDatabase - Microsoft

File Edit View Project Build Debug Team Tools Test ReSharper Analze Window Help Signin
e - i AR ] - | Debug - AnyCPU - B Start - @0 ] =

Toolbox BT Gbo.Facultati [Data] Formlics & % dbo.Universitati [Design] Form1.cs [Design] dboUniversitati [Data] ~ | Properties oo v 40X

Search Toolbox £ - [ElmyDatabase | popy source Configuration Wizard S =
55 s

e -
There are no usable controls in this =7 by Shaoze Your Dsta Connactich
group. Drag an item onto this text =g
to add it to the toolbox. &

59

6@
61

@ x

sa2unog e3eq
500y snsouber]

Which data connection should your application use to connect to th
l_Jatabasﬂ Jmdf Vi New Connection...

[E] Connection string that you will save in the application (expand to see details)

78 Data Source=(LocalDE]\M5SQLLecalDE; AttachDbFilename=|DataDirectory|\Database mdfi ntegrated
71 Security=True a1

% - 4 »

Qutput 75054 i Newt » Cancel

Show output fram
The thread @xaf® has exited with code @ (@x8). =
The program '[12328] myDatabase.vshost.exe' has exited with code @ (9x8).

4 »
Server Explorer | Toolbox Data Tools Operations Weh Publish Activity Error List | Output Solution.. TeamEx. | Properties

Fig. 13 Popularea unei tabele

Exemplu: Sa se creeze o aplicatie care sa preia din baza de date, lista Universitatilor, si sa se afiseze.
Pentru fiecare Universitate selectatd, se va afisa orasul, codul Universitatii si Facultatile aferente.

Exemplu DB
Universitati Facultatii
listBox_Univ listBox_Fac

Oras:

Cod Univ:

Observatie!: Pentru a se salva infomatiile introduse din aplicatie, trebuie sa setam din proprietatile bazei
de date : Copy if newer, precum in figura de mai jos:

12
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<) & | Quick Launch (Crri+Q) P e B x
FIE EDIT VIEW PROIECT BULD DEBUG TEAM TOOLS TEST ANALYZE WINDOW  HELP -l
B2 - Debug -/ AnyCPU -l b Start- g n
4 Formics Form1.cs (Design] ® X = | Sakfion Exploder g x
e GE- -5 ¢2D Fl=
2 e = B3R SRS -
8
X &7 Solution 'myDatabase’ (1 project)
.t—" Exemplu 08 4 & myDatabase
g Universitati Facultail b Properties
3 lisBox_Uney lisBox_Fac b *E References
2 b @ Databasel.mdf
2 b B Formics
W b €= Program.cs
g Oms
= ! r
g Cod Univ.
Databasel.mdf File Properties
BT
Build Action Content
oy o Outau Diectory L L S
Custem Tool Do not copy
= = Custom Tool Namespace —
File Name CBW if newer
Error List e
Entire Solution - |63 0Ermors 4 OWarnings | ) Dof 1 Message (% | Build + IntelliSense - Ceas Lier P
Code  Description Project File Line Suppression St.. 'Y
Data Tools Operations | Error List | Qutput

Fig. 14 Proprietati - baza de date

using System;

using System.Collections.Generic;
using System.ComponentModel;
using System.Data;

using System.Data.SqlClient;
using System.Drawing;

using System.Ling;

using System.Text;

using System.Windows.Forms;

namespace myDatabase
{
public partial class Forml : Form
{
SgqlConnection myCon = new SqlConnection();
DataSet dsUniv;
DataSet dsFac;

public Forml()
{
InitializeComponent();
myCon.ConnectionString = @"Data
Source=(LocalDB)\MSSQLLocalDB;AttachDbFilename=|DataDirectory|\Databasel.mdf;Integrated
Security=True";
myCon.Open();
dsUniv = new DataSet();
dsFac = new DataSet();
SqlDataAdapter daUniv = new SqlDataAdapter("SELECT * FROM Universitati"”, myCon);
daUniv.Fill(dsUniv, "Universitati");

13
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SqlDataAdapter daFac = new SqlDataAdapter("SELECT * FROM Facultati", myCon);
daFac.Fill(dsFac, "Facultati");
foreach (DataRow dr in dsUniv.Tables["Universitati"].Rows)

{
String name = dr.ItemArray.GetValue(1l).ToString();

listBox_Univ.Items.Add(name);

myCon.Close();

}
private void listBox_Univ_SelectedIndexChanged(object sender, EventArgs e)
{
listBox_Fac.Items.Clear();
textBox_City.Clear();
int code = 0;
String UnivSelected = listBox_Univ.SelectedItem.ToString();
foreach (DataRow dr in dsUniv.Tables["Universitati"].Rows)
{
if (UnivSelected == dr.ItemArray.GetValue(1l).ToString())
{
textBox_City.Text = dr.ItemArray.GetValue(2).ToString();
code = Convert.ToIntl6(dr.ItemArray.GetValue(3));
textBox_CodeUniv.Text = code.ToString();
}
}
foreach (DataRow dr in dsFac.Tables["Facultati"].Rows)
{
if (code == Convert.ToIntl6(dr.ItemArray.GetValue(1)))
{
String nameFac = dr.ItemArray.GetValue(2).ToString();
listBox_Fac.Items.Add(nameFac);
}
}
}

14
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3.LINQ to Entities - Entity Framework

Urmatorul exemplu demonstreaza cum se pot interoga date dintr-o baza de date print intermediul entitatilor
intr-un Entity Data Model (EDM). Acest exemplu se bazeaza pe baza de date si modelul Northwind.

Creati un nou proiect, sau folositi proiectul deja creat, si adaugati o componenta nou de tip ADO.NET Entity
Data Model, la fel ca in imaginea de mai jos.

Add New Item - LabPA DB Ling _to Entities T X
4 |nstalled Sort by: Default == ent X -
4 Visual C# It :
'Sug s ms Eii’ Visual Shader Graph (.dgs!) Graphics P Veual G et
e A project item for creating an ADO.NET
Data E Entity Data Model
Compenent Class Visual C# Items ;
General # s
b Web
5 O User Contral PR Visual C# Items
Windows Forms o
WPE
ADO.NET Entity Data Model Vicual C# ftems
b ASP.NET Core @ 2
5l Server )
MDI Parent Form Visual C# ftems
Storm ltems
Waorkfl ;27
st Lo XML Schema Visual C# ltems
Graphics
Search Results
S _Z-r'l- XSLT File Visual C# ftems
© Online -
Name; NorthwindModel
Add || Cancel |

Fig. 15 Adaugarea componentei Entity Data Model in proiect

Parcurgeti mai apoi procesul de configurare al acestei componente la fel ca in imaginile urmatoare. Se va
selecta modelul EF Designer from Database, dupa care se va efectua conectarea efectiva la baza de date.

Entity Data Model Wizard *

i_p Choose Model Contents

What should the model contain?

% &
EF Designer 23012

from Designer
database model

Creates a rodel in the EF Designer based on an existing database. You can choose the database connection,
settings for the model, and database objects to include in the model. The classes your application will
interact with are generated from the model.

Mext > o | Cancel

Fig. 16 Configurarea conexiunii la baza de date
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Entity Data Model Wizard

i_p Choose Your Data Connection

Which data connection should your application use to connect to the database?
| pc1902.NORTHWND.dbo 5

Connection string:

Mew Connection..

metadata=res://"/NorthwindModel.csdl|res://*/MNerthwindModel.ssdl|
res://"/NorthwindModel.msl; provider= System.Data.5glClient:provider connection string="data
source=PC190Z:initial catalog=NORTHWND;integrated

security=Trug; MultipleActiveResultSets= True; App=EntityFramewark”

Save connection settings in App.Config as:

|NOF‘.THWNDEntitie5

< Previous Mext = ok

Cancel

Fig. 17 Configurarea conexiunii la baza de date

Capitolul 3

In urmatorul pas va trebui sa specificam ce obiecte dorim sa includa modelul nostru. Putem sa le alegem pe
toate(Tabele, Vederi sau proceduri stocate), insa putem sa selectam si selectiv. La acesta selectie se poate
reveni pe parcurs daca se doreste includerea in model a unor alte tabele sau noi tabele create ulterior.

Entity Data Model Wizard

i_p Choose Your Database Objects and Settings

Which database objects do you want to include in your model?

*

o
- g Views
» [z Stored Precedures and Functiens

Pluralize er singularize generated chject names

Import selected stored procedures and functions into the entity model
Model Namespace:

[NORTHWNDModel |

< Previous et > Cancel

Fig. 18 Selectarea componentelor modelului
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Pentru a accesa datele provenite din baza de date va recomandam sa includeti in aplicatie urmatoarele linii
de cod. Va rugam sa aveti in vedere ca urmatoarele linii de cod se refera la un proiect de timp consol
application in care este implicit disponibila metoda Main. Daca aveti deja proiectul creat, sfatul nostru este sa
creati o noua metoda, care sa cuprinda liniile de cod din interiorul metodei Main, metoda pe care va trebui sa
o apelati in aplicatia deja creata. De asemenea va rugam sa tineti cont de faptul ca in linia:

using (NORTHWNDEntities entities = new NORTHWNDEntities())
NORTHWNDEntities este numele setat de dumneavoastra in Fig.17.

static void Main(string[] args)

{
int startIndex = 0;
int maxRows = 20;
using (NORTHWNDEntities entities = new NORTHWNDEntities())
{
IList<Customer> exList = (from customer in entities.Customers
select customer)
.OrderBy(customer => customer.CustomerID)
.Skip(startIndex)
.Take(maxRows).ToList();
foreach (Customer cust in exList)
{
Console.Write(cust.Address);
Console.Write(" " +cust.City);
Console.WriteLine(" " + cust.CustomerID);
}
}
b

Rulati si vizualizati datele fie in consola fie in modul debug.

4.LINQ to SQL

Urmatorul exemplu utilizeaza LINQ pentru a returna din baza de date obiecte de tip Categories. Exemplul se
bazeaza pe baza de date Northwind. Sfatul autorilor este sa creati un proiect nou de tip Console Application.
Dupa crearea acestui proiect, urmatorul pas este sa adaugati o noua componenta precum in Fig.19.

Progames & X Ml Solution Explorer =
[c#] Lab_PA_DB Ling25q! + ||, Lsb_PA_DB_Ling25gl.Program + | @, Mainstring(] args - ME- b-s G ‘E

10

11

static void Main(string[] args) Ctri+;)

| » [

Search Solution Explore

A I ‘Add New ftem - Lab_PA_DE_LineSq! 7 x &3] Solution Lab_PA_DB Ling2Sal' 1 project)
| LRV PR HingS . P

13 T 4 [&J Lab_PA DB Ling25ql

b =8 Refersnces

15 lin
Visual C# I - :
“ ‘Su;mk e 6_—3 LINQ to SOL Classes Visual C# ltems  ling b c* Program.cs
6 SO tlasses mapped 1o Telational

Data objects.

p-

General
b Web
Windows Forms
WPE
b ASP.NET Core
SQL Server
Storm Items
Workflow
Graphics
Search Results

b Online

Solution Explorer  Team Explorer

Properties - 1x
Lab_PA_DB_Ling2Sql Project Properties

»

Name: DataClassesT.dbml

[ add Cancel B Misc
Project File Lab_PA DB Ling25ql.csproj
Project Folder c\users\dan.gota\source\repc

Fig. 19 Adaugarea in proiect a componentei Ling to SQL
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& Azl

& Data Connections

b pe1902prima.dbe
= Servers

> [ pcise2

@¥ SharePoint Connections

-

B crtvindclassesdbml = X Program.cs

Add Connection

The Object Relational Des

Create data

ses by dragging i

? X
Enter information to connect to the selected data source or click "Change" to choose a different
data source and/or provider.
Data source:
[Microsoft SQL Server (SqiClents || Change.. |
Server name:
[ V|| Refresh |
Log on tothe server
Authentication: | Windows Authentication =]
User rarme
Passward
Save my password
Connect to a database
Select or enter a database name:
Attach 2 database file;
Browse.
Logical namie
Advanced.. |
| Test Connection | oK Cancel |

Capitolul 3

~  Solution Explorer v 1x
@E- o-SGam o s
Search Solution Explorer (Ctri+;) P~

157 Solution 'Lab_PA DB Ling2sql' (1 project)
4 (@ Lab_PA DB ling2Sal
b Properties
4 B References
& Analyzers
"B System
= 5ystem Core
= 5ystemData
=8 System Data DataSetitensions
=8 System Dataling
=8 SystemXml
= System Xl Ling
4 & NortwindClasses dbml
) NortwindClasses.dbrmilayout
b ) NortwindClasses.designer.cs
b o Program.cs

Create methods by dragging items from Server Explorer
onto this design surface.

Solution Explorer | Team Explorer

Properties X

Fig. 20 Configurarea conexiunii cu baza de date

Adaugarea unei noi conexiuni presupune cunosterea numelui Serverului, in cazul nostru este numele statiei

de lucru.

Add Connection

data source and/or provider.

Data source:

Enter information to connect to the selected data source or click "Change” to choose a different

| Microsoft SOL Server (SqlClient)

| Change...

pc1o02

e

| Refresh |

Log on to the server

Authentication: | Windows Authentication

Usernarme:
Passrord:
Save my password
Connecttoadatabase

[®) Select or enter a database name:

v

master
model
msdb

[0 A

NORTHWND
prima
tempdb

MNorthwind

Advanced...

| Test Connection |

Cancel

Fig. 21 Selectarea bazei de date dorite
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Enter inforrnation to connect to the selected data source or click "Change” to choose a different

data source and/or provider.

Data source:

|Micrusoft S0L Server (SglClient) Change...
Server name:
|pe1902 Refresh
Log on to the server
Authentication: | Windows Authentication Y
; Microsoft Visual Studio et
Fassmiore
Sav
o Test connection succeeded.
Connect to a database
(®) Select or enter a datab)
i) Attach a database file:
Browse..,
Loigical name:
Advanced...
Test Connection | O Cancel

Fig. 22 Validarea conexiunii cu baza de date

Capitolul 3

Dupa crearea unei noi conexiuni, urmeaza sa adaugam in modelul nostru(NortwindClasses.dbml sau orice alta
denumire data de programator) tabelele dorite. Acest proces se poate repeta ori de cate ori se doreste

adaugarea de noi componente in model

Server Explorer v B xR e Program.cs
¢ wEiEE B
b D Azure

4 gW Data Connections
b @ pcl%02masterdbo
4 B pc1902.Northwind.dbo
4 Tables

Category

b B Categagie:
:z g gu;lumer;usmmerl]:mu B Properties
ustomerDemographics
S 2 J CategorylD
b O Enigliyees K CategoryName Castomer A
b [ EmployeeTeritories # Descriphion
b [ Order Details P Piddue & Properties
b EH Orders 2# CustomerD
b Praducks % CompanyName
b [ Region & ContactName
b gzmpp‘e“ F ContactTite L
b Hpphes & Address
. 13 ?E;:mtsrlas F city
it
b ¥ Stored Procedures # Reai
g ¥ PostalCode
: Snn # Country
g ol & Phone
b #5 Assemblies & e

b @ pcl902.prima.dbo
4 = Servers

Fig. 22 Selectarea componentelor modelului
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Pentru a testa conexiune si pentru a vizualiza rezultatele urmeaza ca in Main sa fie copiate liniile de cod de mai
jos:

static void Main(string[] args)

¢ using (NortwindClassesDataContext db = new NortwindClassesDataContext())
{
try
{
var query = from category in db.Categories
select new
{
categoryID = category.CategoryID,
categoryName = category.CategoryName
}s
foreach (var categoryInfo in query)
¢ Console.WriteLine("vbTab {©} vbTab {1}",
categoryInfo.categoryID, categoryInfo.categoryName);
}
}
catch (Exception ex)
¢ Console.WritelLine(ex.Message);
}
}
}

In imaginea de mai jos este prezentata sesiunea de debug si prezentarea datelor din baza de date.

using (MNortwindClassesDataContext db = new NortwindClassesDataContext())

{

try

ar query = from category in db.Categories
select new

categoryID = category.CategorylD,
categoryName = category.Categoryhame

foreach (var categoryInfo in query)
{ - @ CJUEn
Console.WriteLine("vbTab  ®
categoryInfo.category *

nding the Results Yiew will enumerate the

[0] { categorylD = 1, categoryMame = "Beverages" }

-
¥ < 14ms clapsed b
e v @ [1] { categorylD = 2, categoryMame = "Condiments” }
F v @ [2] { categorylD = 3, categoryMName = "Confections” }
catch (Exception ex) b @ [3] { categorylD = 4, categoryMame = "Dairy Products” }
1 v @ [4] { categorylD = 5, categoryMame = "Grains/Cereals” }
Console.Writeline(ex.Message); * % [5] {categorylD =6, categoryName = "Meat/Poultry” }
} v & [6] { categorylD = 7, categoryMame = "Produce” }
b @ [7] { categorylD = &, categoryMame = "Seafood” } Q |

Fig. 23 Vizualizarea rezultatelor
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5. Cum executam proceduri stocate programatic in C#?

A) Cream sau identificam procedura stocata

Ohject Explorer v o X
Connect~ ¥ ¥ YO
= @ PC1902 (50L Server 13.0.4001 - EBS\dan.gota) -

= Databases
[E2) System Databases
& Database Snapshots
= W Morthwind
Database Diagrams

=

(=] Tables
=] Systemn Tables
= FileTables
= External Tables
# EH dbo.Categories
= BB dbo.CustomerCustomerDema
# EH dbe.CustomerDemographics
@ EH dbo.Customers
# EH dboEmployees
# EH dbo.EmployeeTeritories
® EH dbo.Order Details
& FH dbo.Orders
@ FH dbo.Products
# EH dbo.Region
# EH dbo.Shippers
@ EH dbo.Suppliers
@ FH dbo.Territories

] Views

o Lol oa g

Synonyms

= Programmability
& System Stc Stored Procedure...
2] dbo.CustC Natively Compiled Stored Procedure...
Bl dbo CustC

Filter
&3] dbo.CustC
i [E] dbo.Emple Start PowerShell
= dbo.Sales |
@ B dbosSalesE  nepors
= dba.Ten v Refresh
=] Functions

3] Database Triggers
= Assemblies
&2]

Types
= Rules
= Defaults
3] Sequences
2] Service Broker

Fig. 23 Crearea unei noi proceduri stocate
Includeti liniile de cod in editorul care se va deschide in momentul efectuarii pasului din figura 23.

CREATE PROCEDURE dbo.InsertCustomers
(
@QCustomerID nchar (5),
@CompanyName nvarchar (40),
@ContactName nvarchar (30),
@ContactTitle nvarchar (30),
@Address nvarchar (60),
@City nvarchar (15),
@Region nvarchar (15),
@PostalCode nvarchar (10),
@Country nvarchar (15),
@Phone nvarchar (24),
@Fax nvarchar (24)
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AS

SET NOCOUNT OFF;
INSERT INTO [dbo].[Customers] ([CustomerID], [CompanyName], [ContactName],
[ContactTitle], [Address], [City], [Region], [PostalCode], [Country], [Phone],
[Fax]) VALUES (QCustomerID, @CompanyName, @ContactName, @ContactTitle, @Address,
@City, @Region, @PostalCode, @Country, @Phone, @Fax);

SELECT CustomerID, CompanyName, ContactName, ContactTitle, Address, City, Region,
PostalCode, Country, Phone, Fax FROM Customers WHERE (CustomerID = @CustomerID)

pludalo-c-a| Generic Debugger - |7 mes@-.
CEH| R AR = Ene,

ey

F | Northwind - || b Becute Bebug

Execute (F5)

rETE——— EICREATE PROCEDIKE dbo. InsertCustomers T
’C1902 (SQL Server 12.0.4001 - EBS\dan.gota) - CustomerTd nchar(5),
Databases @CompanyMame nvarchar(48),
5 1 System Databases @Contactitame nvarchar(3@),
5 5 Database Snopshots @ContactTitle nvarchar(3e),
5 @ Northwind @address nvarchar (68),

@city nvarchar(15),
@Region nvarchar(15),
@PostalCode nvarchar(1@),
System Tables @Country nvarchar(15),
T 1 FileTables @Phone nvarchar(24),
@ 1 Extemal Tables @Fax nvarchar(24)|
& [ dbo.Categories )
1 Bl dbo.CustomerCustemerDemo AS
@ EA dbo.CustomerDemographics
@ [ dbo.Customers

@ B dbo.Employees

@ B9 dbo.EmployecTeritories

& [ dbo.Order Details

@ FA dbo.Orders

@ FA dbo.Products

@ 171 Database Diagrams
Tables

SET NOCOUNT OFF;
INSERT INTO [dbo]. [Customers] ([CustomerID], [CompanyName], [ContactName], [ContactTitle], [Address], [City], [Region], [PostalCode], [Country], [Phone], [Fax]) VALUES

SELECT CustomerID, CompanyName, ContactName, ContactTitle, Address, City, Region, PostalCode, Country, Phene, Fax FROM Customers WHERE (CustomerID - @CustomerID)

Fig. 24 Editorul de proceduri stocate dupa momentul adaugarii codului de mai sus

Actionati butonul Execute, iar rezultatul rularii acestor linii de cod va fi adaugarea unei noi proceduri, denumite
InserCustomers, in zona de Programmability, sub Stored Procedures, la fel ca in imaginea de mai jos.

= Programmability

= Stored Procedures

System Stored Procedures
dbo.CustOrderHist
dbo.CustOrdersDetail
dbo.CustOrdersOrders
dbo.Employee Sales by Country

EEEHEEERE EE
(i Wit W |

dbo.InsertCustomers |
dbo.5ales by Vear
dbo.5alesByCategory

dbo.Ten Most Expensive Products

Functions
m Natahaca Trimman

Fig. 25 Rezultatul rularii procesului de creare a procedurii stocate

B) Rulam codul urmator: In Main-ul apicatiei noastre inserati urmatoarele linii de cod:

static void Main(string[] args)

{

using (SqlConnection connection = new SqlConnection())

connection.ConnectionString
Catalog=Northwind;Integrated Security=true";

"Data Source=PC1902;Initial

var procedure = "dbo.InsertCustomers";
using (SqlCommand command = new SqlCommand(procedure, connection))
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command.CommandType = System.Data.CommandType.StoredProcedure;

command.Parameters.Add(new
"entity.CustomeriD"));
command.Parameters.Add(new
"entity.CompanyName"));
command.Parameters.Add(new
"entity.ContactName"));
command.Parameters.Add(new
"entity.ContactTitle"));
command.Parameters.Add(new
command.Parameters.Add(new
command.Parameters.Add(new
command.Parameters.Add(new
"entity.PostalCode"));
command.Parameters.Add(new
command.Parameters.Add(new
command.Parameters.Add(new
try
{

SqlParameter("@CustomerID",
SqlParameter("@CompanyName",
SglParameter("@ContactName",
SqlParameter("@ContactTitle",

SqlParameter("@Address", "entity.Address"));
SqlParameter("@City", "entity.City"));
SqlParameter("@Region", "entity.Region"));
SqlParameter("@PostalCode",

SqglParameter("@Country", "entity.Country"));
SqlParameter("@Phone", "entity.Phone"));
SqglParameter("@Fax", "entity.Fax"));

connection.Open();
command.ExecuteNonQuery();

}

catch(Exception

{

_ex)

Console.WriteLine(_ex.Message);

C) Vizualizam datele:

5QLQuery3.sql - PC...(EBS\dan.gota (54)) = x [OIONENE e -
J****=* Script for SelectTopHRows command from SSMS * #F
= SELECT TOP (100@) [CustomerID] a
, [CompanyName] —
[ContactName]
[ContactTitle]
, [Address]
[City]
[Region]
[PostalCode]
, [Country]
 [Phene]
[Fax]
FROM [Northwind].[dbo] . [Customers]
100% =~
M Resuls [ Messages
CustomerlD  CompanyName Centactlame ContactTte Address ay Region  PestalCods  Courtry. Phane TFax P
14 CHOPS  Chopsuey Chinese Yang Wang Owner Haupstr 29 Bem NULL 3012 Swizefand 0452076545  NULL
15 COMMI  Comércio Minero Pedro Afonso Seles Associate Av.dos Lusfadss, 23 SaoPado  SP 05432043 Brazl (115557647 NULL
16 CONSH  Consoldated Hokings Bizsbeth Brown  Sales Representalive  Berkeley Gardens 12 Brewery  London NULL  WXTBLT UK (171)555-2262  (171) 5559159
17 DRACD  Drachenblut Delicatessen Sven Ottieb Order Admiristrator ~ Walserweg 21 #achen NULL 52088 Gemany 0241039123 0241059428
12 DUMON  Dumonde entier Janine Labrune  Owner 67.1ue des Cinquarte Otages  Nantes NULL 44000 France 40678888 40678989
19 EASTC  Eastem Connection Ann Devon Sales Agent 35 King George London NULL  WX3EFW UK (171)5560297  (171)555-3373
= ity Company Name =iy CortactName ey Cortact W ently. Address enify Gy ___eriy.._ciy.Pos _erlbyCourly _enifyPhene ey rax |
T ERGH Gt Fandel Fictand Mendel Tales Wanager Rrchgeses & [ NOLL 5070 ostna Y =Y
2 FAMIA Famiia Arquibaido Avia Cruz Marketing Assistart  Rua Orss, 92 SaoPado  SP 05442030 Brazl (11)5559857  NULL
2 FISSA FISSA Fabrica Inter, Sakchichas S... Diego Rosl Bccounting Manager  C/ Moralzarzal, 86 Madnd NULL 28034 Spain (915559444 (31)5555593
24 FOLG Folies goumandes Watine Rancé Assistant Sales Agent 184, chaussée ds Toumai Lile NULL 58000 France 20161076  20.1610.17
25 FOLKD Folk och fa HB Mara Larssen Owner Avergatan 24 Bricke NULL  S84467  Sweden 0635346721 NULL
2 FRANK  Frankenversand Peer Franken Marketing Manager  Beriner Platz 43 Minchen  NULL 80805 Gemany 0330877310 0850877451
27 FRANR  France restauration Carine Schmit Marketing Marager 54, rue Royale Nanes NULL 44000 France 0BRAN 40322120
8 FRANS  FranchiSpA Paclo Accori Sales Representative  Via Morte Bianco 34 Torno NULL 10100 Kaly 0114988260 011-4983261
29 FURB Fuia Bacahau e Fudosdo Mar  Lino Rodriguez Sales Manager Jardlim das rosas n. 32 Lisboa NULL 1675 Potugal (1354253 (1) 3542535
0 GALED  Galeria del gastrinomo Eduardo Saavedra  Marketing Manager  Rambla de Catalufia, 23 Barcelorna  NULL 08022 Spain (93) 2034560 (33) 203 4561
31 GODOS  Godos Codina Tipica José Pedro Freyre  Sales Manager ©/ Romero, 33 Sevila NULL #1101 Spain (95)5558282  NULL
2 GOUAL  Goumet Lanchonetes André Fonseca Sales Associate Av. Brasl, 442 Campinas  SP (4876786  Brazl (118559482 NULL =
@ Query executed successhuly. PC1902 (1305P1) | EBS\dan.qota (54) | Northwind | 00:00:00 | 92 rows

Fig. 26 Vizualizarea rezultatelor inserarii datelor apeland structura stocata
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6. Exercitii

1. Sa se extinda aplicatia precedenta, astfel incat sa se poata efectua operatii de inserare, stergere
si update pentru tabela Universitati. Infomatiile sa poata fi introduse de la tastatura.

2. Sase adauge in proiect un dataGridView cu ajutorul caruia sa se introduca date in tabela
Facultatii, iar |la selectarea unui rand acesta sa poata fi sters.
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