Advanced Programming
C#
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Today you will need:
|s

Magazynowanie i przetwarzanie danych
kaczenie, programowanie i testowanie rozwigzan do
obstugi danych przy uzyciu programu SQL Server, ustugi...

v Magazynowanie i przetwarzanie danych
Opcjonalnie
SQL Server Data Tools
Narzedzia ustugi Azure Data Lake i Stream Analy...
Narzedzia programistyczne programu .NET Fram...
Wyszukiwanie Redgate SQL
Obstuga jezyka F# dla komputeréw

ﬂ Visual Studio Community 2017
15.8.9

Bezptatne, w petni funkcjonalne srodowisko IDE dla
studentow oraz programistow indywidualnych i tworzacyc...
rozwigzania open source

Uwagi do wers;ji

=

Modyfikuj Uruchom Wigcej ¥




Classes #6: Project |

« 10 min presentation / project
« Presentation must include:

- ldea, description & specification of the project
* used technologies
- Screenshots of the prototype of the application

- Interesting knowledge /skills obtained during the
realization of the project (at least 1 example)

« Should be presented in such a way that it would
be interesting for other students

* Presentation must be sent to Teams /
malgorzata. janik@pw.edu.pl latest next Monday, 10:00

« Prototype of the project should available for further
checks and discussion

'C# Lecture 5 Matgorzata Janik
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Classes #6: Project |

* The Final Mark is based on:

* PRESENTATION
+ clarity of the presentation and the project (3p)
+ interesting skills obtained - description (2p)

* CODE
+ clarity of the code (comments, naming convention, etc..) (1p)
+ advancement of the project (3p)
+ working prototype (1p)

= TOTAL 10 points

4126



Classes #6: Project |

* Useful skill for other students:

5/26
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Relational databases
SQL
(reminder)
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Databases (REMINDER)

e Relational databases

- Datais grouped in tables

Matgorzata Janik 1887

2 Helena Nowak 1984

* SQL - Structured Query Language is
a programming language used to
manage data in relational databases.

I
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Databases (REMINDER)

* Basic SQL queries:

- SELECT - used to read (or select) your data
e SELECT* from TableName

o SELECT Columnl, Column2 from TableName

— INSERT INTO - used when you want to add (or insert)

new data
e INSERT INTO TableName VALUES (Valuel, Value2);

e INSERT INTO TableName(Column2,Column3) VALUES (Valuel,
Value2);

— DELETE - used to remove row(s)
e DELETE FROM table_name WHERE condition ;
 DELETE FROM OSOBY WHERE imie = ‘Malgorzata’;

C# Lecture 5 Matgorzata Janik (WF PW)



Databases (REMINDER)

Example script

Remove table (if exists) DROP TABLE IF EXISTS TEST;

Create table with columns ID CREATE TABLE TEST(ID INT PRIMARY KEY,
and NAME NAME VARCHAR(255));

Add new row INSERT INTO TEST VALUES(1, 'Hello");

Add new row INSERT INTO TEST VALUES(2, 'World");

Print table SELECT * FROM TEST ORDER BY ID;
Change content of the row UPDATE TEST SET NAME="HiI' WHERE ID=1;
Delete row DELETE FROM TEST WHERE ID=2;

C# Lecture 5 Matgorzata Janik (WF PW)
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Create database

* New Console Application project
Click on the Project — New ltem —
Service- based database (*.mdf file

Add New Item - Lab5_Databases WindowsForms

PRl X

4 Installed

4 Visual C# Items

Code
Data
General

b Web
Windows Forms
WPF
SQL Server
Workflow

B Online

MName:

Databasel .mdf

Sort by: | Default i [
rJS 5 "
-J JavaScript File
=] LIMQto SQL Classes
S Lmatos
| MDI Parent Form
C#
gj OWIM Startup class

@ Resources File

@ Runtime Text Template

@ Service-based Database
ﬁ Settings File
Style Sheet

T

ST I oy O ST U - I

Click here to go online and find templates.

Visual C# ltems

Visual C# Items

Vizual C# Items

Visual C# ltems

Visual C# ltems

Visual C# Items

Visual C# Rems

Visual C# ltems

Visual C# Items

Vizual C# Items

Visual C# Items

Visual C# Items

[ F O BY_FTR O

Search Installed Templates (Ctrl+E)

Type: Visual CF Iterns

An empty SQL Server database for service-

based data access

2~

Add

’ [ Cancel

‘ C# Lecture 5
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Create table

* Server Explorer (click two times on the
database .mdf file in Solution Explorer) —
Tables — Add New Table...

Server Explorer W' S 8 dbo.Table [Design] +® X dbo.Proceduresgl
¢ x|med| # Update | ScriptFile:  dbo.Table_1.5ql
I = Azure (majanik@if.pw.edu.pl - 0 subs Mame Data Type | Allow Mulls | Defau
4 g¥ Data Connections = " -
4 P DatabaseMeasurements.mdf = &l
b BE Tables [l
s Views Add Mew Table
= Stored Mew Query
b Zunctlt c; Refresh
= WAy
b on A Propert Alt+Enter
[ TSE

'C# Lecture 5 Matgorzata Janik 13 /41



Create table

Create Table Phones with 4
columns:

- id (int)

- Name (nvarchar(50))
- Surname (nvarchar(50))
- Number (nchar(15))

Properties

Id Column

o= 74

Computed Column Spe
Data Type int
Default Value or Binding
Descripticn

B Full Text Specification  False

Bl Identity Specification RIS

(Is Identity) True
Identity Incrermnent 1
Identity Seed 1

Is Column Set False

Id is the Primary Key, should also be
identity (check Column Properties)

w0 Id

0 Design

# Update | ScriptFile:  dbo.Tablesqg| -
Marne Data Type Allow Mulls
int [}
Marme rvarchar(50)
Surnarme rvarchar(50)
Mumber nchar(15)
£
H T ET-sL
1 EICREATE TABLE [dbo].[Phones]
2 (
3 [Id] INT NOT MULL PRIMARY KEY,
4 [Mame] NWVARCHAR(S5@) MULL,
5 [Surname] WVARCHAR(S58) MNULL,
5 [Mumber] WCHAR(15) NULL
8

Default

‘ C# Lecture 5
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Create table

] # Update | ScriptFile:  dbo.Table.sq| -
Create Table Phones Wlth 4 ame Data Type Allow Mulls | Default
columns: . - 0
= |d (lnt) Hime datetime [
= Name (nvarChar(SO)) alue real O
- Surname (nvarchar(50)) omment nvarchar(150)
- Number (nchar(15)) O
|d is the Primary Key, should also be N =
identity (check Column Properties) 1 SICREATE TABLE [dbo].[Measurements]
E! | [Id] INT MOT NULL PRIMARY KEY IDENTITY,
- [time] DATETIME HNOT MWULL,
5 [value] REAL NOT HNULL,
6 [comment] MNWVARCHAR({15@) MNULL
Properties = 0 % 7
Id Celumn - g
os T4
Computed Column Spe <
Data Type int
Default Value or Binding
Description . .
FuIIT::I;Specificatinn Falze CIICk ”Update” When fInIShed!
Bl Identity Specification RIS —> Update database
(Is Identity) True
Identity Incrermnent 1 )
Identity Seed 1 + refresh the Tables folder in the
Is Column Set False

Server Explorer

'C# Lecture 5 Matgorzata Janik 1541



Add data to database

* Click on this newly create table

- Show Table Data

* Add three example entries

Server Explorer ' 8 dbo.Phones [Data] & > dbo.Phones [Design] Program.cs
¢ |eel ¢ | Y% Y| | MaxRows: 1000 -
b Azure (majanik@if.pw.edu.pl - 0 subs Id Rie SimrenTe Mimiber
46 e Emanecings B Alicja Nowak 123123123
4 | DatabasePhoneAddressBook.mdf — : _
Macigj Kwiatkowski TROTEATE
P Tables
d Bieae tukasz Graczykowski 123456789
e Id Add New Table NULL NULL
B Name Add New Trigger
g9
B Surname N Gueiy
H MNumber
b KRt Open Table Definition
I Stored Procedur €@ Show Table Data
[ Functions i Copy Ctrl+C
S
b it X Delete Del
[ Types
o Assemblies ¢ Refresh
=8 Servers # Properties Alt+Enter
w

'C# Lecture 5 Matgorzata Janik
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Task: Console Application

 Print content of the Phones Table into the

Console

* Insert one new entry

* Print Phones table again

B filey/f/c/users/majanik/documents/visual studio ECI'LEIPrGjectstonsole.ﬂ.pplicaticn_Database_!.abi...l. = | = |_EE'—]

1 123123123
i 7827892787
1 123456789

i 123123123
i 7827892787
i 123456789
i 2228068111

' C# Lecture 5
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Steps to accomplish Task 1

1. Create connection string

- Needed to connect your application to the database
file

2. Establish connection

- Create connection (using connection string)
- Open connection

3. Prepare and execute commands (SQL
statements)

4. Retrieve the data and print it on the screen

5. Remember to close connection! Or use “using”
block

'C# Lecture 5 Matgorzata Janik 19 /41



Connection string

Create connection string in the Main function. Copy the ,,Connection String” property from the
database (delete all ” characters as well as duplicate \ , see example below).

static void Main(string[] args)

{

string connString = "Data
Source=(LocalDB)\\MSSQLLocalDB;AttachDbFilename=c:\\users\\maja
nik\\documents\\visual studio
2015\\Projects\\ConsoleApplication_Database_Lab5\\ConsoleApplic
ation_Database_Lab5\\DatabasePhoneAddressBook.mdf; Integrated
Security=True";

}

Solution Explorer
@ o-s¢ca@m F -

Search Solution Explorer (Ctri+;) P~
fad Solution 'ConsoleApplication_Database_Lab5' (1 pro &
4 ConsoleApplication_Database_Lab5

b J Properties
[+ =B References

v1 App.config
b i@ DatabasePhoneAddressBook.mdf

o Program.cs

Click two times

Solution Explorer REETGNETGIES

Properties
DatabasePhoneAddressBook.mdf Connection

oz 4 | K
(Marmne) 1310024 AB31 D37 A1 DB2EAMAD
Case Sensitive False
Connection String Data Source=(LocalDB)\M5S : : : »
o N i, Copy this text (,Connection String” property)
Primary File Path chusersimajanikidocuments
Provider MET Framewaork Data Prowid
State Open
Type Microsoft SOL Server
Yersion 13001601

'C# Lecture 5 Matgorzata Janik 20 /41



Basic SQL Statements

SQL commands needed for this task:

* SELECT - used when you want to read (or select) your data.
— SELECT * from TableName

- SELECT Columnl, Column2 from TableName

* INSERT - used when you want to add (or insert) new data.
— INSERT INTO TableName VALUES (Valuel, Value2 );

INSERT INTO TableName(Column2,Column3) VALUES (
Valuel,Value2);

'C# Lecture 5 Matgorzata Janik 21141



Connections, commands

SglConnection conn = new SglConnection();
conn.ConnectionString = connString;

* Open connection:
conn.Open();

* Create SQL command:
SglCommand command = new SqglCommand("SELECT * FROM Phones", conn);

Command Connection

SglCommand command2 = new SglCommand("INSERT INTO Phones(Name,Surname,Number)
VALUES ('Katarzyna', 'Kowalska', 222000111)", conn);

* Execute command:

command . ExecuteNonQuery();

'C# Lecture 5 Matgorzata Janik 22141



Reading from SQL statements

* To read the data from the SQL statement we use the SqlDataReader avaliable for the
SqlCommand which returns the Reader object for the data. You can use this to read through
the data and for each of the column provide the results on the screen.

SglDataReader reader = command.ExecuteReader()

* Create new SqlDataReader object and read data from the command:

using (SglDataReader reader = command.ExecuteReader())

{

// while there is another record present
while (reader.Read())

{
// write the data on to the screen
Console.WriteLine(String.Format("{0} \t | {1} \t | {2} \t | {3}",
// call the objects from their index
reader[@], reader[1l], reader[2], reader[3]));
}

'C# Lecture 5 Matgorzata Janik 23141



Using block

In C# there are some objects which use the resources of the system. Which need to be removed,
closed, flushed and disposed etc. In C# you can either write the code to Create a new instance to
the resource, use it, close it, flush it, dispose it. Or you can simply just use using
statement block in which the object created is closed, flushed and disposed
authomatically and the resources are then allowed to be used again by other processes. This
ensures that the framework would take the best measures for each process.

e Close & dispose

SglConnection conn = new SqlConnection();
conn.ConnectionString ="connection _string";

conn.Open();
// use the connection here

conn.Close();

« Use ,using” block

using(SqlConnection conn = new SqlConnection())
{
conn.ConnectionString = "connection_ string";

conn.Open();
// use the connection here

}

http://www.codeproject.com/Articles/823854/How-to-connect-SQL-Database-to-your-Csharp-program

'C# Lecture 5 Matgorzata Janik 24141
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Task: database with Windows Forms

* Create application to manage measurements.

Program should allow to:

* Insert new measurement (value, comment)

e Show measurements

* Update row
* Delete row

+ add GridView
and bind it

as' Measurement: Insert Delete Update

e e R
Comment:

12 2016-11-11 16:55:28 453

13 2016-11-11 16:55:34 451

14 2016-11-11 16:56:36 452

15 2016-11-11 17:00:20 449

17 2016-11-12 13:05:54 448

18 2016-11-12 13:08:54 451

15 2016-11-12 13:09:28 451

20 2016-11-12 13:14:03 450

21 2016-11-12 13:24:25 532 Wrongly set parameters
22 2016-11-12 13:24:35 450

23 2016-11-12 13:24:48 451

‘ C# Lecture 5
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Steps to accomplish Task 2

1. Create new database and table

2. Add all controls to the form

3. Program “insert” button

4. Program “update” and “delete” buttons
5. Play with “GridView” control

'C# Lecture 5 Matgorzata Janik 27141



Prepare new database and table

Create Table Measurements with 4

columns:
- id (int) # Update | ScriptFile: | dbo.Table.sql .
- time (datetime) Name Data Type Allow Nulls | Default
- value (real) e - O
- comment (nvarchar(150)) “lﬂ :'::Ietlme g
comment nvarchar({150])
B

Only ,comment” can be NULL.
Id is the Primary Key, should also be
identity (check Column Properties)

0 Design ™ ET-S0L
1 FICREATE TAELE [dbo].[Measurements]

Properties > 3 x

Lid e

[Id] INT NOT NULL PRIMARY KEY IDENTITY,
Id Column v 4 [time] DATETIME NOT NULL,
as oy =t [value] REAL NOT NULL,
Computed Column Spet —~ B [comment] NVARCHAR(158) MNULL
Data Type int 7
Default Value or Binding 8
Descripticn

Full Text Specification  False
=) Identity Specification QNS

(Is Identity) True
Identity Incrernent 1
Identity Seed 1

Iz Column Set Falze

'C# Lecture 5 Matgorzata Janik 28 141



Prepare new database and table

Create Table Measurements with 4 # Update | ScriptFile: | dbo.Table.sql -
columns: me Data Type Allow Nulls | Default
- id (int) " 1 int B
- time (datetime) tine datetime O
- value (real) vque real !
- comment (nvarchar(150)) qrment varchar(L30)

Only ,comment” can be NULL.
Id is the Primary Key, should also be

03 Design t S ET-sqL

identity (check Column Properties) 1 |=CREATE TABLE [dbo].[Measurements]
L |
3 [Id] INT WNOT WULL PRIMARY KEY IDENTITY,
4 [time] DATETIME HNOT NULL,
Properties * 0 X 5 [value] REAL NOT HNULL,
Id Column - 6 [comment] NVARCHAR(15@) NULL
= o
8
Computed Celumn Spet -
Data Type int
Default Value or Binding
Descripticn
Full Text Specification  False REMEMBER To
=l Identity Specification TS . .
poH— e Click ,,Update” when finished!
Identity Incrernent 1 RN Update database
Identity Seed 1
Is Columnn Set False

'C# Lecture 5 Matgorzata Janik 2941
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INSERT button

o We start with INSERT button. When this button
IS clicked, we want to add to the database the

2 TextBox'es @ .-

i ID | |listBox Time

3 Buttons
4 listBoxes

Walue:

list BoxValue

list BoedComment

content of the TextBox fields:
_ value — obligatory,

_ comment — not obligatory

together with current datetime.
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INSERT button

* Good practice: use try-catch close

try{
//All commands
}

catch (Exception ex)

{

MessageBox.Show(ex.Message, "Error");

}

* Show results in the ListBoxes

- create ,private void loadlist()” function that performs
this task

- Execute SELECT command and use SqlDataReader

- Add new items to the ListBoxes
listBoxID.Items.Add(datareader[0].ToString());
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INSERT button

* Advanced SQL commands:

SglCommand sqlCmd = new SglCommand();

//set command text and parameters

sqlCmd.CommandText = "INSERT INTO TableName (value, comment, time)
VALUES (" + a + ", (@druga), (@time) )";

DateTime dateTimeVariable = DateTime.Now;
sglCmd.Parameters.AddWithValue("@time", dateTimeVariable);
sglCmd.Parameters.AddWithvValue("@druga"”, "jakis tekst");
sglCmd.Connection = sqlCon; //set connection

sgqlCmd.ExecuteNonQuery(); //execute query

e |[n case of success:

MessageBox.Show("Saved succesfully");
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INSERT button

Result:

@5 Measurement: Insert Delete Update

=

2016-11-11 16:55:28
2016-11-11 16:55:34
2016-11-11 16:56:36
2016-11-11 17:00:20
2016-11-12 13:05:54
2016-11-12 13:08:54
2016-11-1213:09:28
2016-11-1213:14:03
2016-11-1213:24:25
2016-11-1213:24:35
2016-11-1213:24:48

453
451
452
445

451
451

532
450
451

Wrongly set parameters
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DELETE button

* Delete button should delete measurement with
Id selected in the ListBoxld

* The DELETE statement is used to delete
records in a table.

- DELETE FROM table name WHERE
some_column=some_value;

e Suggestions

- Again ,sqlCmd.Parameters.AddWithValue”
will be useful to set ,some value”

- Use listBoxID.SelectedIltem to extract |d
value
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UPDATE button

* Update button should update measurement
with Id selected in the ListBoxld using
values from the TextBoxes

 The UPDATE statement is used to update
existing records in a table.

- UPDATE table name

SET columni=value1,column2=value?,...
WHERE some column=some_value;
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Bind Data to the Windows Forms DataGridView Control

The Data Source Configuration Wizard creates and edits data sources in
your application. These data sources can be made from
databases, services, or objects. They can also be bound to controls that
display data. After you run the wizard, the data source is available in the
Data Sources window. You can create data-bound controls by dragging the
data source to a design surface.

Running the Wizard

You can run the wizard in any one of the following ways:
« Choosing Add New Data Source from the Project menu.

e Choosing Add New Data Source from the Data Sources Window.
« Some bindable controls also provide a Add New Data Source command.

https://msdn.microsoft.com/en-us/library/w4dd7z6t(v=vs.110)

Task: add Project Data Source and follow the steps indicated by the wizard (see next slide).
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Data Source Configuration Wizard

Data Source Configuration Wizard i-_) Choose a Database Model

i'_m) Choose a Data Source Type
) What type of database model do you want to

Where will the application get data from?

T - [ Dataset .......
¥ © W &

Database _‘ Service Object ShareF

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

The database model you ose determines the

be added to your proj

2

Data Source Configuration Wizard

i? Choose Your Data Connection /

Which data connection should your application use to connect to the database? i,—) Save the Connection String to the Application

H
[DatabaseMeasurements.mdf "'] | MNew Conne

- !toring connection strings in your application configuration file eases
connection string in the application configuration file, enter a name it

Do you want to save the connection string to the application confi

[V] Yes, save the connection as:

i:_m) Choose Your Database OV DatabaseMeasurementsConnectionString

Which database objects do you want in your dataset?

- Zlg]'_' Tables
b [V] BB Measurements

g — =]
] Stored Procedures

| fx Functions

'C# Lecture 5 Matgorzata Janik 39 /41




Data Source Configuration Wizard

* Toolbox — add DataGridView to the Form

Edit Columns...
Add Column...

Enable Adding

Enable Editing

Enable Deleting

* Bind to the Measurements table

Id time value comment

. More info: https://msdn.microsoft.com/library/33w255ac(v=vs.110) .
C# Lecture 5 Matgorzata Janik 40/ 41
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THE END
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To update GridView

SglCommand sqlCmd = new SglCommand("select * from measurements", sqlCon);

try{
if (sqlCon.State == ConnectionState.Closed)

sqlCon.Open();

SglDataAdapter sda = new SqglDataAdapter();
sda.SelectCommand = sqlCmd;

DataTable dbdataset = new DataTable();
sda.Fill(dbdataset);

BindingSource bSource = new BindingSource();

bSource.DataSource = dbdataset;
dataGridViewl.DataSource = dbdataset;
sda.Update(dbdataset);

¥

catch (Exception ex)

{

MessageBox.Show(ex.Message, "Error 2");

}
finally

{

;qlcon'ﬂose(); 1.) Create a Binding Source

2.) Set the Datasource for this object to your Dataset Table
3.) Set The datasource for your DatagridView as the
Binding source Object
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CREATE PROCEDURE [dbo].[MeasurementAddOrEdit]
@mode nvarchar(10),

@Id int,

@time datetime,

@value real,

@comment nvarchar(150)

AS

if @mode="Add'

BEGIN

INSERT INTO Measurements (value, comment, time) VALUES

(@value, @comment, @time)
END

RETURN ©
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