ADO .NET (1)

These slides are meant to be for teaching purposes only and only for the
students that are registered in CSE4413 and should not be published as a
book or in any form of commercial product, unless written permission is

obtained.



ADO .NET (ActiveX Data Objects)

« ADO.NET is a component of .NET that allows access to
relational databases from within C# (and other
languages) programs.

A database is

— Integrated collection of data
— Database management system (DBMS)

* Provides mechanisms for storing and organizing data in a way that
is consistent with database’s format

 Allows storage and access to database without knowledge of
internal representation

— Relational Databases most popular

« Use Structured Query Language (SQL) to perform queries (search)
and manipulate data

« Programming languages need an interface to interact with relational
databases



Relational data bases overview

» Logical representation of data:
— Relationships can be considered without concern for
physical structure of data
« Composed of tables
— Rows called records
— Columns called fields

— Primary key: field that contains unique data
« Each record can be identified by at least one distinct value

— New sets made from queries called result sets



Example. A students data base In
MS Access.

i MyStudentsDB : D atabase [Access 2000 file format) - O] x|
S open @ Design SINew | X [[2o| - i EE
Dbjects I3l (Bt
2L 121,
Create kable in - Create table by Create table by Student Major
Tables Design view using wizard entering data
LER Praf Section iCourse Dept Enraoll
Table

Student




A table

E Student : Table

sid shame Sex age year qpa
b lJacobs, T. fm 29 g 35
2 Pierson, E. I 32 5 9
3 feene, Ben M. (11 21 5 3.4
4 Sulfate, Barry M. m 139 2 2.0
5 Form, Clara 0. f 18 1 3.3
b Scott, kim J. I 20 1 3.0
7 Sather, Bobedo B, |m 22 4 o8
8 Stanley, Leotha 7. m 21| 3 a.hb
8 Smith, Joyce A f 21 4 2
10 Jones, David 5. I 19 2 35
11 Paul, Mary Wy, f 23 5 36
12 Soong, V. f 24 5 35
13 Kellerman, 5. t 21 3 249
14 Cheong, R. m 25 4 3
15 Borchart, Sandra L. f 2h 5 3.4
16 Alsbery, David J.  'm 25 5 35
17 Thartan, James . m 20 4 2.7
18 Gooch iy 26 1 1.4




Queries

 We can access and modify data stored in a
relational database using a query language.

* The primary query language used nowadays is
SQL (Structured Query Language).

« SQL allows

— Extracting data from a database.
— Modifying data in the database.
— And other things.



ADO .NET

« ADO .NET provides an API for accessing
database systems from within programs

written in one of the .NET languages (such
as C#).



ADO process and some related
classes

Establish connection to a desired DB
— OleDbConnection

Create a SQL query g’; oleD'bCaonnection]
— OleDbCommand

Send query to DB and retrieve data

- Ol eDbAdapter' 5L oleDbD ataddapter]
Store retrieved data (in memory)

- DataSet =

Display data on GUI | = ®* _

- DataGrid. 3] Dataliid

Work with individual values from retrieved data
- DataTable, DataRow, DatacColumn.



How to connect to a database

WYiew

Ly [l [

Project  Build Debug Data
Code F7
Designer Shift+F7
Dpen
Open With...

Solution Explorer

Class Wigmw

Chrl4+-alk+L
kel Shifk+C

Server Explorer

ZErl+alt+5

CH] (s 5] &1

Eesource Yiew

CErl4-5hift+E

ver Ewplorer =| [Desig

Refresh

Add Conneckion, .

Server Explarer

o A mm mm omem o wm  mem 2 2 s




Select the data you want to connect to;

OLE DB Providerfz] -

Bk OLE DB Provider for DBZ
tediaCatalogDB OLE DB Provider
tediaCataloghergedDB OLE DB Provider
tediaCatalogw'ebDE OLE DB Provider
ticrozaft 54k 1.7 OLE DB Provider
Microzoft Jet 4.0 OLE DB Provider
ticrosaft OLE DB Provider Faor Data Mining Services
Microzaft OLE DB Provider for Indexing Service
Microzaft OLE DB Provider for [nternet Publishing
ticrazaft OLE DB Provider for ODBC Drivers
Micrazaft OLE DB Provider for DLAP Services
ticrozaft OLE DB Provider for OLAP Services 8.0
ticrozoft OLE DB Provider for Oracle

ticrosaft OLE DB Provider for Qutloak Search

X

Microzaft OLE DB Prowvider for SGL Server i
Microzaft OLE DB Simple Prowvider
k50 atashape ll
Mext >
Ok, Cancel Help

How to connect to a database ...

Efr. Data Link Properties )

Pravvider I Connection | Advanced | &1l |
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How to connect to a database ...

o N[ =
L

Provider Connection Iﬁ.dvancedl Al

1. Select ar enter a databaze name:

Specify the following to connect to Access data:

2. Enter information ko lag on to the database;

T shdes'\aD0 MET My code testz\MyStudentzDB . mdb J

Il=er name: i.-'-‘-.u:lmin

Fazsiward: I

Microsoft Data Llnk

L]
\!J) Test connection succeeded,

¥ Blank password [ Allow saving passward

4---.-..

K .
Test Connection |
k. Cancel | Help

Navigate and find the
desired DB

...................

o....>
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How to connect to a database .../

Server Explarer x|
2] @ %% 8
|:| fﬁ Data Ennnectlnns
: : 55 E:A473 - e-commei
EI : Tal:uleg
: Course
Courselnginal
Crept
E rrall
b ajior
Frof
S ection
Student

- & 6@ 6B
(8 [ e [ o o [

Drag and drop this in
your GUI ... creates
an OleDbConnection
that is capable to
connecting to the DB
as soon as you start
the program.

v

@; oleD'BConnection]
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Properties x|

AN L TA R A A TR A A T A A oleDbConnection] Syster.Data OleDb. QleDbConnection lI
LA A A A, : IR A=
AL LR : B Configurations
T R . [&dvanced)
EL e e ConnectionString [Mone)
EL e e :  |E Data
A e e e e ConnectionString ® Jet OLEDB:Global Partial Bu
mEna S . |E Design :
T : [Marme) :  oleDbConnection]
EL e e P bodifiers :  Private
AL LR 2 |2 Mise :
T : ConnectionTimeout 15

o. s

ConmnechionString
El Deszign
[M arne)

pt Databasze=False =

ACCESSEA413 - eco
d wEu:unnec:tlnn...}
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Data from ToolBox has related buttons

Toolbox

| & Painter
25| DataSet
E'j-&l OleDbD ataddapter
'335- QleDbConnection
t@'ﬁ. QleDbCormmand
'{'-;'r:Ll Sgllatatdapter
gaj%-l SglConnechon
r:f%l SglCommand
E&é Odbch ataddapter
'335- OdbeConmection
[E"fu QdbcCommand
E,'Tél OracleD ataddapter
?35- OracleConnection
[E"fu OracleCommand
D atatiew

14



Next ... need to add an OleDbDataAdapter.

 The OleDbDataAdapter allows to create a
query (and submit it to the DB).

15



Adding an OIeDbDataAdapter

T oolbox 8 X [biect Browser | | Star

by Uszer Controls
IEfl-ata _i .' - W Farmi
k  Fuoirter

J D ataSet

‘;‘El EIIEDI:uData.-’-'-.n:Iapter
§:i;- OleD bConmection e
f{!"j. OleDbCommand %o

el

Peay SolDatatdapter %
‘Qg SglConnection %
Hf-g, SqlCarmmand L USSR

Py OdbcDatatdapter T TR

4 OdbcConmection ek
@ OdbeCommand TSN N
?-,5:, OracleD ataddapter .

i, OracleConnection T
'#% OracleCommand
Diataiew .

- m El ax |

Welcome to the Data Adapte
Configuration Wizard

Thiz wizard helps you specify the connection an
databasze commands that the data adapter uzes
zelect records and handle changes to the databd
You need bo provide connection information and
decizions about how vou want the databaze
commands stored and executed. Your ability to
complete thiz wizard may depend on the permis
wou have in the databaze.

Click Mest to continue.

M et }il

'O

As soon as the data adapter is dropped,

the Configuration Wizard opens.
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Setting up a query

™ pata Adapter Configuration Wizard

Choose a Query Type
The data adapker uses 3L statements or stored procedures,

How should the daka adapter access the database?

{+ Use SOL statements <

Specify a Select statement to load data, and the wizard will generate the Inserk, Update,
and Delete statements to save data changes.

" Create new stored procedures

specify a Seleck skatement, and the wizard will generate new stored procedures o
select, inserk, update, and delete recards,

" lUse existing stored procedures

Choose an existing stored procedure For each operation (select, insert, update and

delete], PR LR A
R o°*
.. * ’ :
[ ]
L]
Zancel < Back, | Mext = Finish

4
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Setting up a query ...

ﬂg][)ata Adapter Configuration Wizard i ]

Generate the SOL statements

The Select statement will be used ta create the Insert, Update, and
Delete statements,

X

Type in wour 30 Seleck statement or use the Query Builder ko graphically design the quersy,

YWhat data should the data adapter load into the dataset?

[=

ks

advanced Options. ., | Query Buildet,

Zancel | < Back et = | Firish

4
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Setting up a query ... select tables involved.

Add Table x|

Tables | Wigws |

_ourse
Depk
Enroll
Major
Prof
Section

add Close Help

19



Setting up a query ...write your query
=

s

iZohurn flias | Table | Dutput | Sork Type |Sort Order

Lid] - Student v

snane Student W i

WAL Shident L i
P o

SELECT  sid, smame, year
[FROM Student
o

ak. Cancel




Once the data adapter wizard is finished, its
properties reflect the set query.

Froperties x|
| oleDbD ataAdapter] System.Data.DleDb.OleDbD atatdapter =]
= HIE 7=
H Configurations B
[DynarnicProperties)
B Dezign
[Mamz] oleDbD atafdapterl
todifiers Private
B Fill
AcceptChangezDiune True
SelectCommand oleDb5electCommandl ;I
NEREEIE E——
[Mame] oleDb5electCommandl
CommandText  SELECT sid. sname, year FROM Student <<
Commandl vpe ) i ¥
Connection oleDbConnectiond
Modifiers Frivate
Farameters [Collection]
pdatedBowSoun Both |
B Wapping

Mizzinghd appingdctic Passthrough

MizzingSchemadctio Add

T ableb appingz [Collection]
B Update LI

Configure Data Adapter.... Generate Datazet.., Preview Data...




Next ... need to add a DataSet.

The data adapter retrieves the data and the dataSet captures the retrieved
data and holds it in memory. (after that we can display this data on a

DataGrid)- e00®0000cee,,,
| == s TR
" | &9 DataSet @ | A
A5l OleDbDatatdapt
";‘:“3 =ame e!p = Add Dataset
3, OleDbConnection
f(j'f. QleDbCommand Choose a tuped or untyped datazet to add to the designer.
Bl Sl ataddapter " Typed dataset

Eas%-l SglConnection
'E%l SqlCammand
5, OdbcDataddapter

M ame;

Createz an inzstance of a typed datazet clazs already in vour p
ophion ko work with a datazet that has a built-in zchema. See H

>

Attempting to
drop a DataSet
in the designer
view, it opens

the “Add
Dataset” wizard.

gj’“;. e s generating typed datazets.

f(j"f. OdbzCommand

Pk OracleDatatdapter {* Untyped dataset <

k:gi' OracleConnection Creates an instance of an untyped datazet class of type Seste \>

@f' F i ioE et Chooze this option when you want a datazet with no schema. Select

Diatatfiew “Untyped”

dataset”.

] Can
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DataSet added.

Cibject Browser | Stark Page  Formil.cs [Design]* |

-(a x|

P8l oleDbDatasdapter 1 @; oleDbConnectionl

27| dataseti
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Next ... we need to add a DataGrid.

« A DataGrid is used to display in the GUI,
the data that is held in a DataSet.

51 DataGrid ®7
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Finally ... we need to write the code to “connect” the
DataAdapter to the DataSet and the DataSet to the
dataGrid.

Llazz View - WindowsApphcahionllalil X || Dbject Browser | Start Page | Form.cz [Design]®
Vem I‘ilg windowstpplication0A00 . Formi
EI-E}E] windowszapplicationlado private System.Datal
=1} WindowsdpplicationfaD0 .
E{}i; Farm] pr%vate System.Data
2 g private Ivstem.Data|
[+-¥# Bazes and Interfaces : _
o ; private 3vstem. Tinddg
q’ Dizpoge(bool] : : Add
=@ Form1(] = fAF <summar v
5% InitializeCompaonent] /¢¢ Required designe code
5% Mair() 2 5 A sunmnar v here.
3 "E'lﬁ COMponents priwvate 3ystem.Compd
- "E'Iﬁ datalEnd1
""E'Iﬁ data5et] = public Formli)
- "E'Iﬁ aleDbConnection {
g "Elﬁ' ale01bD ataddapter I«“ F
- 'E'Iﬁ alel blhsertCarmmandl ff Begquired for
- "E'Iﬁ aleD bS5 electCommandl 27
InitializeCompoy
s
E TW
i
¥




Writing the code ..

£
oleDblDataldapte

Z S UInNA L ¥

ceeded, 0 failed,

rl.L

& AcceptChangesDuringFill =

B Container

& ContinuelpdateCnErrar

=@ CreateObjRef
& DeleteCommand
= Dispose

# Disposed

= Equals

olelbDatabdapterl.Fill([ databetl, "
dataGridl.

EH SelectionBackColor :I
E&! SelectionForeColor

= m =@ SelectMNextControl

#  FillError

=@ SendToBack,

=@ SetBounds
&2 Fo=kDakaBinding

ceaded, © =@ Show

£ ShowParentDetailsButbonClick
EH Site

At

—
E& Size j
2

6



Writing the code .../

“‘execute the query that is defined in
oleDbDataAdapter1, and put the retrieved data
into dataSet1”. Have a reference name
“someStorage” for this data.

oleDbhDatalidapterl.Fill( dataZetl, "zomeitorage'™):
dataszridl.2etDatabinding( dataSetl, "soweStorage™) :

h

“Take a data that is held in dataSet1
and put it in dataGrid1.”

27




Running ..

Debug | Tools  Window  Help = .
. o x
Windows 3 == Forml - —lgl—!

p Stark F5

ﬁ|__5 Start Without Debugging  Crrl+FS |.

)

® zid | sname | year: &
Jacabs, T, 5 o

Fierzon, E.
Zeene, Ben N

5

3]
Sulfate, Bammy 2
Form, Clara 1
Scatt, KimdJ. 1
Sather, Hobe 4
Stanley, Leat 3

-

1900 = MM b L

.




Another example ...

= lol x|
Student T abe
age | apa lzex | zid | sname !__I,IE.?r ; — ‘ d['_u._z_urne !
4 23 1B m 1 Jacobs, T. 4] 4 Chemical Enginee
32 A5 m i Fierzon, E. 3] Civil Engineering
| 21 3.9 m 3 Zeene, Ben M. 5 o Computer Science
({19 2.8 m 4 Sulfate, Barme b 2 | Industrial Engineer
18 e f 4] Form, Clara 0. 1 b athematics
20 3.8 m B Scott, Kim J. 1 ~ | 5anitary Engineeri
22 2.2 m 7 Sather, Foberta 4 *
21 16 m 3 Stanley, Leatha 3
[21 2 f 3 Smith, Joyce & 4
D 35 m 10 |Jones, DavidS. |2
- m el f 11 Paul Maw's! A i
. Projection
All 4th year Computer Sciences students
on table
Entire sSname dname Dept
Fisher, C. 4 Corputer Sclences
table Lloer, 5. 4 Coraputer Sclences
Crist, . 4 Cornputer Sclences
Heilskaorr, G. 4 Corputer Sclences
Heilskorr, G 4 Computer Sclences {’ Join of two tables
Ilark, B 4 Computer Sciences (Student and Enroll)
Faull, Thomas H. 4 Cornputer Sclences
: l?u:urn.n..ng, .{ 4 l?u:umputer %EIEI'LI:ES __ﬂ 29




Tables Student, Dept, Enroll

B Student : Table

7 Sather, Folb

8 Stanley, Lel| P

8 Smith, Joyi

10 . Innes Daw

zid | grade dname Cho | secno
3 =25 Computer Sciences 302 1
¥ 1 Computer Sciences a0z 1
22 3 Computer Sciences a2 1
24 4 Computer Sciences a2 2
28 3.4 Computer sciences | 302 1
RS 3.5 Computer Sciences 4l 2
13 2.5 Computer Sciences a2 2
12 2.5 Computer Sciences a2 2
11 d Computer Sciences | 302 %
200 25 Computer Sciences a2 1
10 2 Computer Sciences a2 1

sl Shame sex | age | year| gpa
p| f Jacobs, T M s A ———
2 Pierson, E. S = Dot Table
3 Zeene, Ben M. o 21 a dnarme nurnphds
4 Sulfate, Barry M. m 19, 2 sanitary Enginesring 3
5 Farm, Clara Q. f 18 1 Chemical Engineering 32
G Scott, Kim B Enroll : Table 41

47
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Designer view

Object Browser | Stat Page  Forml.cs [Design] | Forml.cs |

Student T able

All Department N ames

Xl
Formats Presiew:
The format Of the T 5:2;222222::12 First Mame | First Name
data grid is set by the Futessind d P [Robett  Brown
. . rofessiona Nate -
DataGrid properties. | [ Carcis Poland
o  |Colarful 1
S |Colodul2 |
..'. ] I Cancel
...................................... DRSS E——
All 4th year EumputerJSciem:es studevn'l.:s
S ..‘ >
e 1 . Use 3 adapters and 3

o Right-

datasets.

éooooooooooo:

.......... click ...

=27 dataSet] 27| dataSet? 2] dataSet3

5@; oleDbConnectionl

'ﬁ% oleDbD ataddapter E% aleDbDatatdapter?  PL oleDbDatabdapter3




Adapter 1 properties

Froperties =
l oleDbD ataAdapter] Spstemn.Data OleDb. OleDbDataddapter ;I
EH|E| 4 E

E Configurations
[DynamicFroperties

AcceptChangezDiu True
E SelectCommand oleDbSelectCommandl
[DynamicProper

[Marne] oleD —
CornmandT ex ELECT age. gpa. zex. sid., sname. year FROM 5t

\

32



Adapter 1 query builder

Query Builder L

H Student !

* (Al Columns)

[v]age
[vlgpa
wt]se
Esid

=]

15

llli

A
Colurnn Alias | Table Cukput | Sort TyE - |
SEX Skudent "y
sid Student W [ |
Sname Sktudent "y
wear Student v
-

¥ Regenerate parameters collection for thi| ak.

SELECT  age, gpa, sex, sid, sname, year
[FR.CM Student

=
| L|_‘

Cancel

,
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Adapter 2 properties

Froperties

oleDbD ataAdaptes? Syzterm.Data OleDb.O0leDblataddapter

4B F | =

El Configurations

[DynamicFroperties

Design

=
AcceptChangesDu True
== T BT B oleD b5 electCommand?2
[DenarmicFroper

[M arne) eleciCommand?
CommandT SELECT dname FHOM Dept \

SN—
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Adapter 2 query builder

Query Builder i
]l

* (Al Columns)
dname
Dnumphds

.
4 I I k
Column Alias | Table |Dutput | . |
dname Depk b _|

e o

SELECT  dname
|FRCM Dept

wuil LIj

v Regenerate parameters collecti Ok IE Cancel




Adapter 3 properties

Froperties x|
oleDbD ataAdapterd Syztern.Data OleDb.OleDbD ataddapter -
=8B # |

E Configurations
[DenamicProperties

Dezign
= Fill
AcceptChangesDu True
=t =M = oleD b5 electCommand3 ;l

[DwnamicProper

[Mame) 0 ommand3 ! |
CormmandT SELECT Enroll_sid, S5tudent.sname, Etudent-yeD
T --\




Adapter 3 query builder

Query Builder

H Student

| |* {all Columns)

|:|n:nn:|
dname

Dgrade

g S2Cno

EI

i 2

s

1=

Columin Alias | Table [Dutput | Sork Type | Sort Or a
| |=d Enroll W
| |sname Student v o
| |vear Student W
| |dname Enrall W

SELECT  Enroll.sid, Student.sname, Student,vear, Enrall. dname

FROM (Student INMER. 201
Enroll OM Student,sid = Enroll, sid)
WHERE (Student.wear = 4) AND (Enroll. dname = 'Computer Sciences')

| | | | y
i ife

v Regenerate parameters collection for this command. Ok




Clags View - Windowsdpplication14D0 B x|

¢ .'-
b = [T ]

Ei--ité?_] WindowszApplication1ADD

-4} Windowsdpplication1ADO

EI{;!; Form1
El‘ﬁlg Bazez and Interfaces
----- gﬁ Digpoze|bool]

== Forml[]
----- o @ InitializeComponent(]
..... & @ tain()
----- o . components
g dataGridT
og® dataGrid2
og® dataGrid3
----- = @ dataSet]
----- = @ dataSet?
----- = @ dataSet3
----- = @ oleDbConnection
----- = # oleDbDatatdapter]
----- = # oleDbD atatdapter?
----- = % oleDbD atatdapter3
----- = @ oleDblnzertCommand]
----- a @ oleDblnzertCommand?
----- a @ oleDbSelectCommand]
----- a @ oleDbSelectCommand?
ik a @ oleDbSelectCommand?3

The code

38



The related code

public Forml()

{

InitializeComponent();

oleDbDataAdapterl.Fill1( dataSetl, "Student");
dataGridl.SetDataBinding( dataSetl, "Student");

oleDbDataAdapter2.Fi11( dataset2, "Dept");
dataGrid2.SetDataBinding( dataSet2, "Dept");

oleDbDataAdapter3.Fi111( dataset3, "res");
dataGrid3.SetDataBinding( dataSet3,"res");

39



 The end

40
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