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-brand: String
-yearModel: int
-color: String

+setData(b: String, y: int, c: String): void
+getBrand(): String

+getyearModel(): int

+getColor(): String

+getAllInfo(): String

Visual Studio: OOP part 1
Add C# profile,
Generate code



Visual Studio: OOP part 1
Add C# profile,
Generate code
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Visual Studio: OOP part 1
Add C# profile,
Generate code

/f @ File Name : Car.cs

Hpublic class Ccar {

private String brand ;
private int yearModel ;
private String color ;

= public void setData(String b, int y, String c){

i }

= public String getBrand() {

B }

= public int get¥YearModel () {

i }

E public String getColor () {

i }

= public String get&l11Info(){

- }

I
e
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System.Ling;

ystem. Text;

ystem.Threading.Tasks;

“namespace Consolefppll

1

public class Car

{

}

{

private brand;

private int yearModel;

private color;

public void setData( b, int v,
1

}

public getBrand()

{

}

i

}

public getColor()

{

¥

public getAllInfo()
1

b

class Program

static void Main(string[] args)
1
¥

Consclefppll

-[‘:b Consoled
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public void setData( b, int y, c)
{

brand = b; vyearModel = y; color = c;

-

Visual Studio: OOP part

] public getBrand()

{
Implement methods T ——
1
public int getYearModel()
{
return yearModel;
¥
public getColor()
{
return color;
¥
public getAllInfo()
{

+ brand + ", year model 1is + yearModel +

+ color;

info = "Brand is

m m

and color is
return info;



Visual Studio: OOP part 1

Test:
static void Main(string| | args)
{
Car myCar = new Car();
myCar.setData("Fiat"”, 2010, "Blue");
Console.WriteLine(myCar.getAllInfo());
Console.Read();
}
Brand is Fiat, year model dis 2818 and color is Blue
Visual Studio: OOP part 1
Let’s put owner with! Association between

person and car



Person

-brand: String
-yearModel: int
-color: String

+setData(b: String, y: int, c: String): void
+getBrand(): String

A S G, i +getyearModel(): int

-name: String

by e’ PR

+setMame(n: String): void
+getMame(): String

Visual Studio: OOP part 1
Let’s put owner withl

+getColor(): String
+getAllInfo(): String

Association between
person and car



-brand: String
-yearModel: int
-color: String

+setData(b: String, y: int, c: String): void
+getBrand(): String

Person Rs g B +getyearModel(): int
: +getColor(): String
-name: String

+getAllInfo(): String

+setMame(n: String): void
+getMame(): String

Visual Studio: OOP part 1



Let’s put owner with!

jpublic class Person {

private String name ;

public void setName (String n) {
}

public String getName () {

}

>

public class Person

{

private name;
public void setName(

{

name = n;
}
public getName()
{
return name;
}



Visual Studio: OOP part 1 Associaton has to be implemented
public class Person

1

private name ;
private Car ownedCar;
public void setCar(Car car)

{
ownedCar = car;
h
public getAllPersonInfo()
{
personInfo = "Name is " + name + " and car info iS:’" + ownedCar.getAllInfo();
return personInfo;
b
public void setName( n)
1
name = n;
1
public getName()
{
return name;
b



Visual Studio: OOP part 1
Testing

Car myCar = new Car();
myCar.setData("Fiat"”, 2010, "Blue™);
Console.WriteLine(myCar.getAllInfo());

Person personl = new Person();
personl.setName("Jekaterina Bella Tsitzix");
personl.setCar(myCar);
Console.WriteLine(personl.getAllPersonInfo());

Brand is Fiat, year model is 2818 and color is Blue

Mame is Jekaterina Bella Tsitzix and car info is: Brand is Fiat, year model 1is 2818 and color is Blue
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Visual Studio: OOP part 2
Restaurant Table Booking

modelled
Table

-tzbleMr: int

—state int

< zorastes = +Tablel)

= <oeate>»+Table{nr: int, stat: int)

+getNr): int

Restaurant +getStatus(): int
= +setNr(nr: int): void

—name! String / +setCtatstat: int): void
-tables: Table[*]
+parsons: Arraylist = new Amraylist )
+bookings: Amaylist = mew Amaylist])
+addBooking(b: Booking]: String
+getillBockings] ;S "
+$;Pemnlﬂn|f$n}: Et?ng Booking
+getPerson{name! String: Person +persan: Pesson
+setMame{n: String): woid +tahle: Table
+getMamea{): String 1L Swing
< <oreates = +Restaurant]) -date: DateTime
< <crestes = +Restaurant{n: String)
+reserveTable(nr int): String +makeBooking(p: Parson, t: Table): void
+getTableInfol): String +getBookinglnfol): String
+returnTable(i: int): Table

GUI

Person

-name! String

= oreates = +Person)

= =oreates=+Person(n; String)
+setMamea(n: String) void
+getName{): String
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Restaurant Table Booking

modelled
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Visual Studio: OOP part 2
Create a new Visual Studio
Project with this kind of gui

- Table Reservations

Name of the restaurant

[ ]

Create restaurant

Print table info

Choose table and person to make a booking

[ ]

Create a booking

Table nr

List persons

[=[2 ] mes]

MName of the person

]

label2

Create person

Table nr

[ ]

Reserve Test

Print bookings




Visual Studio: OOP part 2
Create codes

1) classes: Person
public class Person

“ private name;
public Person()
{
¥
public Person( n)
{
name = n;
¥
public void setName( n)
{
name = n;
¥
public getName()
{

return name;

¥




/iIsual Studio: OOP part 2
Create codes

1) classes: Table

class Table

{

i |

private int tablelr;
private int state;
public Table()
{
tableNr = -1;
state = -1;
h
public Table(int nr, int stat)
{
tableNr = nr;
state = stat;

¥
public int gethr()
1
return tablelr;
¥
public int getStatus()
1
return state;
¥

public void setNr(int nr)

1
tableNr = nr;

¥

public void setStat(int stat)

1
state = stat;

¥



Visual Studio: OOP part 2
Create codes
1) classes: Restaurant q)

class Restaurant
{
private name;
private Table[] tables;
public Arraylist persons = new Arraylist ();
public Arraylist bookings = new &PvayLiSt{)jI



o public Restaurant()
s {

’ tables = new Table[18];
Visual Studio: OOP part 2 ?’" (int k= 0; k < 10; k++)
Create codes tables[k] = new Table(k, 8);
¥
1) classes: Restaurant b) t
public Restaurant( n)
{
name = n;
tables = new Table[1@];
for (int k = 8; k < 108; k++)
{
tables[k] = new Table(k, 8);
public void setName( n) ¥
{ ¥
name = n;
I3
public getName()
{

return name;

¥



Visual Studio: OOP part 2
Create codes
1) classes: Restaurant ¢)

public addBooking(Booking b}
{

bookings.Add(b);

return “"Booking done";

¥
public getAllBookingsInfo()

1

info = ;
foreach (Booking bb in bookings)

{
info += bb.getBookingInfo();

)

return info;



Visual Studio: OOP part 2
Create codes
]) Classes: Restaurant d)public addPersons(Person p)

{

persons.Add(p);

return “"person added to the storage";
Iy
public Person getPerson( name )
1

foreach (Person pp in persons)

1

if (pp.getName().Equals(name))
return pp;
b

return null;



public reserveTable(int nr)
1
e info = "Table is reserved to youl™;
: if (tables[nr].getStatus() == @)
Visual Studio: OOP part 2 tables[nr].setStat(1);
else
Create codes info = "Table can not be reserved!";

return info;

1) classes: Restaurant f) )

public getTableInfo()
|
ti = "Table situation: \n";
for (int k = @; k ¢ 10; k++)
{
ti = ti + "nro: " + tables[k].getNr() + " is reserved? " +
tables[k].getStatus() + "\n";
¥
return ti;
¥
public Table returnTable(int i)
{

return tables[i];

}



Visyal Studio: OOP part 2
reate codes: gui

Mame of the restaurant
|Hakepub | | Create restaurant |

Restaurant re5t;|
Restaurant created and with 10 free tables! private void button2 Click{object sender, EventArgs e)
{
n = textbBox2.Text;
rest = new Restaurant(n);
label3.Text = "Restaurant created and with 18 free tables!™;



Visyal Studio: OOP part 2
reate codes: gui

I Prirt table irfa | Table stuation: M
nro: 0 is reserved? 0
nra: 1is reserved? 0
nro: 2 is reserved? 0
nro: dis reserved? 0
nra: 4 is reserved 7 0
nro: 5is reserved? 0
nro: & is reserved? 0 A

private void button3 Click(object sender, EventhArgs e)

{
richTextBox1.Text = rest.getTableInfo();



Visyal Studio: OOP part 2
reate codes: gui

MName of the person

| Donna | | Create person

Person p;
Person created and person added to the storage private void buttonl_Click(object sender, EventArgs e)

1
n = textBoxl.Text;

p = new Person(n);
addInfo = rest.addPersons(p);

label2.Text = "Person created and " + addInfo;




private void button5 Click(object sender, EventArgs e)

1
foreach (Person p in rest.persons)
{
name = p.gethName();
comboBox1.Items.Add(name);
o ¥
by

Booking bb;

al Studio: OOP part 2 Person pp;

Table tt;

FEBCJTEB CZC)CjEBSZ g;LJi Erivate void button6 Click(object sender, Eventifrgs e)
Choose table and person to make a booking personiName = comboBoxl.Text;
tablelr = textBox4d.Text;
Table nr |2 | List persons |mdw- V| int nr = Convert.ToIntl6(tableNr);
_ ok = rest.reserveTable(nr);

if (ok.Equals("Table can not be reserved!"))
Create abooking = Prirt bookings I Ricky, 2. 0000 label8.Text = "Table can not be reserved!";

else

{

Booking d
oking done tt = rest.returnTable(nr);

pp = rest.getPerson(personlame);

bb = new Booking();
private void button7 Click(object sender, EventArgs e) bb.makeBooking(pp, tt);

1

foreach (Booking b in rest.bookings) label8.Text = rest.addBooking(bb);

1
info = b.getBookingInfao(); ¥

richTextBox2.AppendText(info);
1



al Studio: OOP part 2
ry it! Make it better!

o= Table Reservations —_

Mame of the restaurant
|Kakepub Create restaurant

Mame of the person

i |
Restaurant created and with 10 free tables! TimTom Create person

Frint table info Table situation: ~ Person created and person added to the storage
nro: O is reserved 7 0

nra: 1is reserved? 0
nro: 2 is reserved 7 0
nro: Jis reserved? 0 Table nr
rira: 4 is reserved 7 0
nro: 5is reserved? 0 Feserve Test

nro: &is reserved? 0 hd

Choose table and person to make a booking

Table nr 5 List persons TimTem w

Create a booking Print bookings TimTom, 5, 0000

Booking done
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Vis'y-di"S’rudio: OOP part 3
BlackJack

BlackJack Card Game

Introduction

Equally well known as Twenty-One. The popularity of Blackjack dates from World War |, its roots go back
to the 1760s in France, where it is called Vingt-et-Un (French for 21). Today, Blackjack is the one card
game that can be found in every American gambling casino. As a popular home game, it is played with
slightly different rules. The Pack The standard 52-card pack is used, but in most casinos several decks of
cards are shuffled together.

Object of the Game Each participant attempts to beat the dealer by getting a count as close to 21 as
possible, without going over 21. Betting is possible if wanted. The goal is the get 21 points. Ace is here 1.
If host gets same points as player, host wins.



Use case diagram

.
o

I)l:I

Syste n.




Visual Studio: OOP

part 3/_Us"e case

example definition

Use case documentation

Mame

Take cards

Actors

Player, host

Preconditions

Deck is created and shuffled

Explanation

Player takes cards from the deck one by one by clicking a button. Points and card
imeges are

Shown on a form. Is points are 21, player is winner and message is shown.

If points are over 21 host has won.

If points are 18 — 20, host may start taking cards.

Exception: Deck is empty

Exceptions

Deck is empty: if deck is empty, it has to be filled again and shuffled. Depenging on
the situation player's and host's cards are taken with or not.

Postconditions

A new round can be started.




Visual Studio: OOP
part 3 Basic level
deﬂgﬁ

Design

From use case 1 we get this scenario:

Player takes cards from the deck one by one by clicking a button. Points and card imeges are

Shown on a form. Is points are 21, player is winner and message is shown.
If points are over 21 host has won.

If points are 18 — 20, host may start taking cards.

We can underline nouns that ar class candidates:

Player takes cards from the deck one by one by clicking a button. Points and card imeges are
Shown on a form. Is points are 21, player is winner and message is shown.

If points are over 21 host has won.

If points are 18 — 20, host may start taking cards.
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part 3}B<‘jsic level
design

Class diagram

e —Dedk contains card 5—./_
shuffle
_ -

S Uit
value

rd

getValue()
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part 3}B-<‘jsic level
design Gui prototype

Screen

Create deck

Player: take card Show host points

Show @ard image Show card image

Show host points
E‘»howmrdinﬁgtj [Showmrd irmge]
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count and show points

-t

part 3 Basic level Seguence diagram
I}.
design gui deck card
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Activity diagram

[ Take a card J‘

[ Count points J

Point < 17

Pointsis 21 Pdints = 21

/ Paints between 17 and 20 \
[ Print "Player won" ] [ Print "Host won" J

[ Host takes cards J
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Visual Studio: OOP part 3
Tool fq_r-rhodelling:
WhiteStarUML

Card

-suit: String

-value: String Deck

< <rreate = »+HCard(m: String, a: String)

-cards: Arraylist = new ArrayList)
+getFileMame(): String

+returnswit]: String T <<create > > +Deck()
+returnValue(): String +pr|r1tD_Edc[l:_Sh'lng
+returnCardInfo(): String +dedkSize(): int

+getFromTop(): Card
+getThisCardFileMame(n: int): String
+shuffle(): void

GUI




Visual Studio: OOP part 3
Create a new Visual Studio
Project with this kind of gui

a5 Black Jack! =0 | Bel "
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Host: play! labels




dio: OOP part 3
codes

ass frames have been created by

odelling tool

.+%

Solution Explorer * 0 X
@WE-|e-5c @S
Search Solution Explorer (Ctrl+7)
fad Solution 'BlacklackVersion1' (1 project)
b i & Build
poem IJ Rebuild
(N *‘ Clean
[; I::il : View ]
Analyze L
@  Publish..
= Distribute With HockeyApp...
Publish Stored Procedures
Scope to This
Mew Solution Explorer View
%7 New lem... CtisShiftsA |  Add 8
*9  Existing ltem... Shift+Alt+ 4 A Manage NuGet Packages..
%5  MNew Folder 4}  Setas Startlp Project
#2  From Cookiecutter... Debug ]

g
il
o

REST API Client...

Reference...

Web Reference...
Service Reference...
Connected Service

Analyzer...

Windows Form...

User Control...

Component...

c
¥

Initialize Interactive with Project

Source Control r
.;{. Cut Ctrl+X
Paste Ctrl+V
X Remove Drel
Rename

Unload Project
Open Folder in File Explorer

Properties Alt+Enter

Class...
Solution Explorer




class Card

i
private St suit;
private 5t value;
public Card( m, a)
{ suit = m; wvalue = a; }
public getFileName()
i name = "" + suit + value + ".png"; return name;l}
public returnSuit()
f return suit; 7}
public returnValue()
{ return value; H
public returnCardInfof)
i

[1 suits = { "Club™, "Spade", "Heart", "Diamond" };
3[] values. = { "“Ace”, "27, 73", 47, "7, "6, "77, "BT, 97, "187, "Jack™, "Queen”; “King~ };
int indl = Convert.ToIntle({suit);
int ind2 = Convert.ToIntl6(value) - 1;
cardsuit = suits[indl];
cardValue = values[ind2];
cardInfo = cardSuit + " "
return cardInfo;

+ cardvalue;




s: Deck: creating
class Deck

{

ArraylList cards = new ArraylList();

public Deck()

{
int k = @;
for (int m = 8; m < 4; m++)
for (int a = 1; a < 14; a++)
{
cards.Add(new Card("™ + m, "" + a));
k++;



public String printDeck()
{

String allCards = "";
foreach (Card ¢ in cards)

allCards += c.returnCardInfo() + "\n";
return allCards;

L - . [ [ o




public void shuffle()
{

Random rr = new Random();
for (int i = @; i < 1000; i++)

{
int x = rr.Next(8, 52);
int v = rr.Next(®, 52);
Card temp = (Card)cards[x];
cards[x] = (Card)cards[y];
cards[y] = temp;

b




s: Deck: getting data
public int deckSize()

{
return cards.Count;
b
public Card getFromTop()
{
Card temp = (Card) cards[0];
cards.RemoveAt(0);
return temp;
h
public String getThisCardFileName(int n)
{

Card x = (Card)cards[n];
return x.getFileName();

h
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Special features
Using of exceptions

Here, if deck is empty when you try to take a card, an exception is thrown -
programn does not crash byt gives a message about the situation:

Card taken = null;

try

{

taken = deck.getFromTop();

¥

catch (Exception ex)
{

label3.Text = "deck is empty!! " + ex.Message;

b




.
r

Visu 'I"Sfudio: OOP part 3

Special features

Function that handles file 10:

static String saveToFile(int w)

{

5tring winner = "";
if (w == 1)

winner = "player™;
else

winner = "host™;
5tring now = "" + DateTime.Now;
S5tring message = now + "  winner”;
String filename = "points.txt"™;
File5tream fs;
try
|

using (fs = new FileStream(filename, FileMode.Append,
FileAccess.Write))
using (Streamlriter sw = new StreamWriter(fs))

{

sw.Writeline(message);

1y
b
catch (System.SystemException ee)
{
return {"Error - check the folder!!!™);
¥

return (winner);



Deck deck;
private void buttonl Click(ocbject sender, Eventérgs e)
1
/////' deck = new Deck();
F f deck.shuffle();
o o= Black Jack!
g labell.Text = "Deck ok™;
Visual Studio: OOP part 3
Create Deck h
label1
Prirt Cards
privaete wold button2_Click({cbject sender, EventArgs e)
1
richTextBox1.Text = deck.printDeck();
¥
Player: take a card label2 label3 labeld
1
Host: play! labels




path = "cards\\";
int pointsl = @;
int countl = -1;
private void button3_Click{object sender, EventhArgs e)

i

Visual Studio=60

o=l Black Ja

countl+s;
2
o) w Card taken = null;

(=& ] try

{

=80
]
@)

taken = deck.getFromTaop();

Create Deck labell } N .
catch (Exception ex)

i
Print Cards //////////v' label3.Text = "deck is empty!! " + ex.Message;
H

pointsl += Convert.TeIntle(taken.returnValue(});
label3.Text = "" + pointsl;

picFile = path + taken.getFileMName();
Sfdeck.getThisCardFileName(8) ;
labeld.Text = picFile + " " + deck.deckSize();

Player: take a card label2 label3 label4 boxes[countl].Top = 260;
boxes[countl].Left = 18 + countl * &8}
boxes[countl].Image = Image.FromFile(picFile);
if (pointsl »= 18 && pointsl < 21}

label5.Text = "Host's turn!”;

else if (pointsl == 21)

i
labels.Text = saveToFile(l);
H
Host: play! label5 else if (pointsl > 21)
labels.Text = saveToFile(@);
count2++;




.
o

le\f\l ’)
rpu 3 \

" Bk Tk ==

Visual Studio=6

SEIEoEL label1

int count2;
Print Cards int points2 =

int place = @;
private void buttond Click{object sender, EventhArgs e)

{

a;

place++;
count2++;
Card taken = deck.getFromTop():
points2 += Convert.ToIntl6(taken.returnvValue()});
label5.Text = "" + pointsZ;
picFile = path + taken.getFileName(};
”’/)' boxes[countl].Top = 488;
boxes[countl].Left = 18 + place * bd;
boxes[count2].Image = Image.FromFile(picFile);
if (points2 »= pointsl &% points2 < 21)
labels.Text = saveToFile(@);
else if (points2 > 21)
Host: play! label5 label5.Text = saveToFile(l};

Player: take a card label2 label3 laheld




Visual Studio

—OOPpart3
o2/ BlackJack! (o [® |ms
Print Cards
Player: take a card label2 label3 laheld
Host: play! label5

PictureBox[] boxes = new PictureBox[1@];
private woid Forml_Load(object sender, EventArgs e)

1

for (int k = 8; k < 18; k++)

{
boxes[k] = new PictureBox();
boxes[k].SizeMode = PictureBoxSizeMode.StretchImage;
boxes[k].Height = 78;
boxes[k].Width = 58;
boxes[k].Parent = this;
¥



Visual Studio: OOP part 3: saving

to file
V.
static saveToFile(int w)
{ " mwnm
winner = "";
if (w == 1)
winner = "player";
else
winner = "host";
now = "" + DateTime.Now;
message = now + " winner";
filename = "points.txt";
FileStream fs;
try
1

using (fs = new FileStream({filename, FileMode.Append,
FileAccess.Write))
using (StreamWriter sw = new StreamWriter(fs))

i
sw.WriteLine(message);

¥
¥
catch (System.SystemException ee)
1

return ("Error - check the folder!!!™);
¥

return (winner);




| Crestedsck | Deckok

[P mm— Spade King
e Club 7
7 Spade Jack
Diamond Jack
R 0 Spade 2
al Studio: OOP part 3 b 10

Heart King

ry itt Make it better! o g
Diamond 10

F‘ia'_.rer: ta.ke a card 20 cards"07png 50 Host's tum!

/
What can be added to the next version?
Betting

Starting a new round

Choaosing the value of ace (1 or 11 or 14) Flayer won!

And so on.
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Class Diagrams
UML notation

dass Name

+attributes

+operations()

Access spesifiers (visibility of attributes and operations)
private -

public +

protected #



Visual Studio: OOP part 5

Class Diagrams

The main rule:
Attributes are private
Operations are public

dass Mame

-attributes

+operations()

Example: Horse

Horse

-name: String

+getName(): String
+setName(n: String): void




Visual Studio: OOP part 5

Class Diagrams: relationships
between objects

Association

Objects communicate with each other.
They need each other, they need know each other.

Example
Person owns a car.

With UML:
Person tar
e -brand: String
-name: String / +addBrand(b: String): void
-myCar: Car +getBrand(): String

+getMName(): String

+getAge(): int

+setData(n: String, a: int): void
+addCar(c: Car): void
+getInfo(): String

Person owns a car.
One person has one car.
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Class Diagrams: relationships between objects

Company has 2 departments

Com pany

-name: String

Department

+getName(): String 1
+setName(n: String): void

-name: String
-amountOf Employees: int

+getName(): String
+getAmount OfEmp(): int
+setData(n: String, a: int): void
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Class Diagrams: relationships between objects

Team has 3 members

Member

5;/_/
Team T
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School has 300 students

School

300

Student
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Class Diagrams: relationships between objects

Composition
“Is part of“/“Contains”

House has 3 rooms.

When the house is created, all the rooms are created at the same.

House RoOOM




Visual Studio:
OOP part 5

Inheritance, generalization
HlSH

base class (mother class)
sub class (child class)

Cow and horse are animals.

Cow

+dailyMilkArmount

Animal

+name

+getMName()
+setMarre()

+kmiTime
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Interface

Hou

5

Ro

-

Ny

InfoMan

om
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Coded examples

Person

Car

-age: int
-name: 5tring
-myCar: Car

-brand: String

+getMame(): String

+getAge(): int

+setData(n: String, a: int): void
+addCar(c: Car): void
+getInfo(): String

+addBrand(b: String): void
+getBrand(): String

Person owns a aar.

One person has one car. I\T
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class Car

{
private String brand;
public void addBrand(String b)
Coded examples {
/ brand = b H
}
Car =1
Person _ : - ;
age: int -brand: String public String getBrand()
-narre: String —/ +addBrand(b: String): void {
-myCar: Car ; +getBrand(): String return brand:
+getNarme(); String | ; }
+getAge(): int
+eetData(n: String, a: nt): void ; }
+addCar(c: Car): voud
+getInfo(): String

Person owns a car.
One person has one car.




Person

-age: int
-name: String

-myCar: Car

+getiame(): String

+getAge(): nt

+setDataln: Strng, a: nt): void
+addCar(c: Car): voud
+getInfa): String

Car

-brand: String

7 taddBrand(b: String): void
+getBrand() String

Person owns a cr.
One person has one car,

]

class Person

{

private int age;

private String name;
private Car myCar;

public void addCar(Car c)

{
myCar = c;

}

public String getInfo()

{
String info = "Name is " + name;
info = info + " and age is " + age;
info = info + " and person's car is °
return info;

¥

public String getName()

{
return name;

¥

public int getAge()

{
return age;

}

public void setData(String n, int a)
{

name = n,

age = a;

+ myCar.getBrand()



Department
Com pany P
i -name: String
-name: string -amountOf Employees: int
+getName(): String 1 2 e . Ctri
. . getName(): String
+setName(n: String): void +getAmountOfEmMP(): int

+setData(n: String, a: int): void




Visual Studio: OOP part 5 class Company
{

private String name;
public String getName()

{

Class Diagrams: relationships between objects

return name;

T Department public void setName(String n)
] -name: 5tring
-name: String -amountOf Employees: int {
+getName(): String 1 2 - Ciri —_ .
+setName(n: String): void :iﬁﬁ%ﬁgoﬁxgo int name = n >
+setData(n: String, a: int): void }




. . class Department
Visual Studio: OOP part 5 {
private String name;
private int amountOfEmployees;

Class Diagrams: relationships between objects Skl iz STPIOY EotNADE()

return name;
public int getAmountOfEmp()
Com pany Densime o return amountOfEmployees;
5 g -name: 5tring
-name: string -amountOf Errployees: int }
+getName(): String 1 Ml e —" public void setData(string n, int a)
+setName(n: String): void +getAmpuntOfEmp(): int {
+setData(n: String, a: int): void
name = n;
amountOfEmployees = a;



class Company

{
private String name;
. . . private Department depl;
V'SUO' STUd'O. OOP pOrT 5 private Department dep2;
public void addDepartmentsToCompany(Department dl1, Department d2)
Class Diagrams: relationships between objects { depl = di;
Coded examples dep2 = d2;
¥
public String getCompanyInfo()
{
Department String info = "Company's name is " + name;
Com pany £ =
prmm s -name: String _ info += "and it has departments " + depl.getName();
tNL (): stri 1 2 e W info += " and " + dep2.getName();
+getiamel ). Sirin = 2 =
+§etNan*e(n:3ringg):void :g:gﬁ%oﬁggo int return lﬂ‘FD;
+setData(n: String, a: int): void }
public String getName()
{
return name;
¥
public void setMName(String n)
{
name = n;

}
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Class Diagrams: relationships
between objects
Coded examples

Point .
Line

-X: int 1

-y:int 2// -thickness: double

+getX(): int

+getY(): int

+setXY(xx: int, yy: int): void
+Point()

+Point(xx: int, yy: int)
+getPointInfo(): String




class Point

{

=¥ int
-ysint

Line

-thickness: double

+geti(: int

+getf(): int

+setd¥{x: int, yy: int): void
+P oint{)

+Point{ox: int, yy: int)
+getPaintInfa): String

private int x;
private int y;
public Point()

public Point(int xx, int yy)

{
¥

X = XX; Yy =

Y¥a

public int getX()

{
}

return x;

public int getY()

{
¥

return y;

public void setXY(int xx, int yy)

{
h

public String getPointInfo()

{

¥o= E Yo

String info
return info;

Y¥i

II(II + x +

L1 n
»

+ }Ir + IF)";



Point

class Line

-xzint
-yzint

{

~thickness : doubk

+getJ: int

+get ¥ int

+set X0 int, yy: int): void
+Paint(}

+Paint (cx: int, yy:int}

+get Point Info(): Sring

private Point startingPoint;
private Point endingPoint;

private int thickness;

public void addPoints(Point pl, Point p2)

{

}

startingPoint = pl;
endingPoint = p2;

public String getLinelnfo()

{

}

String info
info = info
info = info
return info;

+
+

"Line's thickness is

and starting point is

" and ending point is "

public void setThickness(int t)

{
}

thickness = t;

public int getThickness()

{
}

return thickness;

+ thickness;
" + startingPoint.getPointInfo();
+ endingPoint.getPointInfo();



Coded examples

Dot

-memberiName

-memberame

i)

ColorDot

-memberiame

-memberiame

public class Dot

{

-

protected double x;
protected double y;
public Dot()

{

R

y = 0;
¥
public Dot(double xx, double yy)
{

e

¥ =
¥
public void setPoint(double xx, double yy)
{

X = XX;

¥ =¥
¥
public double getX()
{

return x;
¥
public double getY()
{
return y;

¥



public class ColorDot : Dot
° ° { : .
Visual Studio: b Colorbot()
OOP pOr-l- 5 : color = "Unknown";
¥

public ColorDot(String c)

Class Diagrams: { Y
. . color = c;
relationships ) :
between objects e D public ColorDot(String c, double xx, double yy)
Coded examples A {
Y = ¥Ys
ColorDot color = c;
memberName I3
embertieme public String getInfo()
{
String temp = "Color = " + color + " and coordinates are: " + x + "," + y;
return temp;
L
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Visual Studio: OOP part 6

Class Diagrams
UMIL notation

Class Name

+attributes

+operations()

Access spesifiers (visibility of attributes and operations)
private -

public +

protected #
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Class Diagrams

The main rule:
Attributes are private
Operations are public

dass Mame

-attributes

+operations()
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Class Diagrams

Example: Horse

Horse

-name: String

+getName(): String
+setMame(n: String): void
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Class Diagrams:
relationships
between objects

Association

Objects communicate with each other.
They need each other, they need know each other.

Example
Person owns a car.

With UML:
Person Al
T -brand: String
-name: String
-myCar: Car

+getMarme(): String

+getAge(): int

+setData(n: String, a: int): void
+addCar{c: Car): void
+getInfo(): String

/ +addBrand(b: String): void
+getBrand(): String

Person owns a car.
One person has one car.
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Class Diagrams: relationships
between objects

Company has 2 departments

Department
Com pany P
. -name: String
-name: String -amountOf Employees: int
+getName(): String 1 2 s . Chri
; : getName(): String
+setName(n: String): void +getAmountOfEMPQ): int

+setData(n: String, a: int): void
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Class Diagrams: relationships between objects

Team has 3 members
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Class Diagrams: relationships

between objects

School has 300 students

School

300

Student
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Class Diagrams: relationships between objects

Composition
“Is part of“/“Contains”
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Class
relationships
objects

Diagrams:
between

Inheritance, generalization
.HlSH

base class (mother class)
sub class (child class)

Cow and horse are animals.

Cow

+dailyMilkAmount

Animal

+name

+getNarme()
+setMName()

+kmilime
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Class Diagrams: relationships
between objects Interface

House Room

InfoMan
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WhiteStarUML tool in use now

Class Diagrams: relationships between objects Coded
example: Personregister

©.5% WhiteStarlUML

- o %
{ File Edit Format Model View Tools Help B

D& &

& Subsystem
1 Package
E Class

-2 Interface
Enumeration
Signal
Exception
1] Port

[O] Part

_| Assodation hd

Xlﬂ“@‘ﬂ@@@'@%! 170% -8 8 0|78

R == - !

" Main Main

Person

ﬂ*\ﬁ "
3% PersonRegister

|I'~1essages

El Cutput Messagesl

Modified ||

|| (UMLClassDiagrarm) :Design Model:Main
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% WhiteStarUML

i file Edit Format Model View JIools Help

Subsystem
[ Package
1 Class

0 Interface
Enumeration
Signal
Exception
£]Port

(Gl Part

D2E& | d B

_| Association i
—

Person

PersonRegister

Main Main

| Messages

Bl Output ] [¥) Messages |

Modified [

|[ 1UMLClassDiagram) =Design Model:Main

class Person

{
public
public

name;
hometown;



Visual Studio: OOP

class PersonRegister

ArraylList persons = new ArraylList();
public void addPerson(Person p)
Codes {
persons.Add(p);
;gkﬁg‘ggl\m:;::j\th* Iﬂgmwax!;m -& e m Qe } 5 .
E 1o lowe e loas o Bialiuea: public getPersonsList()
a 1 1 — o ;
e e roree foreach (Person pp in persons)
l? v {
= all += pp.name + ", " + pp.hometown + "\n"
E] Output | ] Messages |
Modified Il [ (UMLCIassDiagram) :Design Model:Main r‘ Et u r‘ n a 1 1 ;
Y

part 6
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% WhiteStarUML - [} X

Subsystem
1 Package
£ Class

Person
~0 Interface

Enumeration

signal 0.%
&l Exception i
#]Port
[@ Part o
_| Association v < >

Messages o x

PersonRegister

G &) e

Modified | |[ (UMLClassDiagram) =Design Model: Main
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GUI

| | | | Load person info from file

Print person infa




. . string path = @"info.txt";
Visual Studio: OOP p(]rl' 6 private void buttonl_Click(object sender, EventArgs e)
{

GU Person temp = new Person();
temp.name = textBoxl.Text;
temp.hometown = textBox2.Text;

L1} n

info = temp.name + "," + temp.hometown;

2 Person Register [= ][ = ]l using (StreamWriter sw = File.AppendText(path))
Name Hometown { % L '
| | Load person info from file SW.NPltELlnE(ln'FO:Ij
Add person }
pr.addPerson(temp);
labeld.Text = "Person info added to register...";

Print person info ]-




VISUC” STUdiO: OOP pC]rT 6 private void button2_Click(object sender, EventArgs e)

GUI : using (StreamReader sr = File.OpenText(path))
{
string s = "";
while ((s = sr.ReadLine()) != null)
E=SSEE~A {

a! Person Register

[] words = s.Split(",");
Person temp = new Person();

Name Hometown
| | Load person info from file temp,name - wor\ds[a]3
e temp.hometown = words[1];
pr.addPerson(temp);
Print person info }
}
label3.Text = "Person data read from file...";
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o' Person Register EI@
G U | Name Hometown

| | Load person info from file

Add person

v Print person info

private void button3_Click(object sender, EventArgs e)

{
richTextBoxl.Clear();

richTextBox1l.Text = pr.getPersonsList();
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Textfile as a register

mj info.td - Motepad

File Edit Format Yiew Help
Tarzan, Jungle
Jane, Jungle
Mickey,Disneyland
Bo Derek,Hollywood

Windows (CRL Ln 5, Col 1

100%

Visual Studio: OOP part 6

Test:




g5 Perzon Register

Mame Hometown
|’|:""""_"| Anla | | Hollywood | Load person info from file
| Add person | Person data read from file..

Person info added to register...

Tarzan, Junale

Print irf Jane, Jungle
i Mickey: Disneylarid

Bo Derek, Hollywood

Anna Anka, Hollywood




UML & OOP



Case 1: Restaurant Table Booking

Case about restaurant table booking is presented now.

All the steps from requirements (now use cases mainly) to finished application are shown.

Case 2: Blackjack Card Game

Case concerning card game is presented here.



Case 1. Restaurant Table Booking

Requirements document

Version 0.01

Topic

Restaurant table booking




Intfroduction

Sometimes it is time to book a table from a restaurant — for one evening.
The app that is to be created has to show free tables: user can then book some of those tables to next evening. User gets confirmation and that table is to be set reserved.
Restaurant desk person can see the reservation and keep it reserved until the right customers comes...

Use cases

Actors
Customer
Desk person



Use case documentations

Name of the use case
Booking a table

Actor
Customer

Precondition
App has been launched

Defitinion of the use case

Customer lists all the free tables by clicking a button

Customer then chooses one of free tables and confirms booking
Exception: no free tables

Exceptions
Customer is shown a message that there are no free tables

Postcondition
App isin idle state, can be closed

Use case name
Confirming

Actors
Employee

Preconditions
App is open, tables are listed and new booking is shown



Defitinion
Employee confirms the bookind by clicking a button

Postcondition
App stays in idle mode

Customer data: name
Table data: number, state

Design document

Version 0.5

By searching for nouns from use case texts we find these classes:
Customer

Restaurant

Table

Booking



Class definitions and relationships

Customer

-name: String

<<create>>+Customer()
<<create>>+Customer(n: String)
+setName(n: String): void
+getName(): String

Table

-nr: int
-state: int

<<create>>+Table(n: int, s: int)
<<create>>+Table()
+setState(t: int): void

+setNr(n: int): void

+getState(): int

+getNr(): int

BookingsList

-bookings: ArrayList

Restaurant

+custreg: CustomerRegister
+bl: BookingsList

+tl: TableList

-name: String

<<create>>+Restaurant()

+setName(n: String): void
+getName(): String

<<create>>+Restaurant(n: String)

<<create>>+BookingsList()
+returnBookingList(): String
+getBooking(k: int): Booking
+addBooking(v: Booking): void

TableList

-tables: ArrayList

Booking

-customer: Customer
-table: Table

+returnBookingInfo(): String

<<create>>+Booking(t: Table, c: Customer)

<<create>>+TableList()
+returnTableList(): String
+returnTable(k: int): Table
+addTable(t: Table): void




Relationships

TableList
-tables: ArrayList
P Restaurant
<<create>>+TableList()
+returnTableList(): String +custreg: CustomerRegister
+returnTable(k: int): Table \ +bl: BookingsList
+addTable(t: Table): void +tl: TableList
-name: String
Table
5 <<create>>+Restaurant()
-nroint <<create>>+Restaurant(n: String)
~state: int +setName(n: String): void
<<create>>+Table(n: int, s: int) +getName(): String
<<create>>+Table()
+setState(t: int): void
+setNr(n: int): void
+getState(): int
+getNr(): int
BookingsList
-bookings: ArrayList
Booking
<<create>>-+BookingsList()
-customer: Customer | ] +returnBookingList(): String
-table: Table +getBooking(k: int): Booking
Customer <<create>>+Booking(t: Table, c: Customer) piadBocking(Vlecckng ol
N / +returnBookingInfo(): String
-name: String

<<create>>+Customer()
<<create>>+Customer(n: String)
+setName(n: String): void
+getName(): String

Implementation

Classes



class Customer

{

private String name;

public Customer()

{
}
public Customer(String n)
{
name = n;
}
public void setName(String n)
{
name = n;
}
public String getName()
{
return name;
}

class Table
¢ public Table(int n, int s)
{
nr =n;
state = s;
}



public Table()
{

}
public void setState(int t)
{

state = t;

}

public void setNr(int n)
{

}

public int getState()
{

nr = n;

return state;

}
public int getNr()
{
return nr;
}
// Members
int nr;

int state;



class Booking

{
private Customer customer;
private Table table;
public Booking(Table t, Customer c)
{
customer = c;
table = t;
}
public String returnBookingInfo()
{
String info = "Date and time: " + DateTime.Now;
info += " " + customer.getName() + " " + table.getNr();
return info;
}
}

class CustomerRegister

{

ArraylList customers;

public CustomerRegister()

{
}

customers = new ArraylList();

public String returnCustomerList()

{

String list = H



for (int k = @; k < customers.Count; k++)

{

Customer c;
c = (Customer) customers[k];
list += c.getName();

}

return list;

public Customer returnCustomer(int k)

{
}

return (Customer) customers[k];

public Customer returnCustomer(String n)

{

Customer temp = null;
foreach (Customer c¢ in customers)

{
if (c.getName().Equals(n))
temp = c;

}

return temp;

public void addCustomer(Customer t)
{
customers.Add(t);
}
}



class Tablelist
{
private ArraylList tables;
public TableList()
{
tables = new ArraylList();
for (int k = @; k < 10; k++)
{
Table t = new Table(k, 1);
tables.Add(t);

public String returnTablelList()

{
String list = "";
for (int k = @; k < tables.Count; k++)
{
Table t = new Table();
t = (Table)tables[k];
list += t.getNr() + " " + t.getState() + "\n";
}
return list;
}

public Table returnTable(int k)



{
return (Table)tables[k];

}
public void addTable(Table t)
{
tables.Add(t);
}

class BookingslList

{

ArraylList bookings;

public BookingsList()
{

}

bookings = new ArraylList();

public String returnBookingList()
{

wo o,

String list = 5
for (int k = @; k < bookings.Count; k++)
{

Booking c;
¢ = (Booking) bookings[k];
list += c.returnBookingInfo() + "\n";
}

return list;



public Booking getBooking(int k)

{

return (Booking)bookings[k];
}
public void addBooking(Booking v)
{

bookings.Add(v);
}

class Restaurant

{

public CustomerRegister custreg;
public BookingslList bl;
public TablelList t1;

public Restaurant()

{
custreg = new CustomerRegister();
bl = new BookingslList();
tl = new TablelList();

}

public Restaurant(String n)

{

custreg = new CustomerRegister();
bl = new BookingsList();



tl = new TablelList();
name = n;

private String name;

public void setName(String n)

{
name = n;
}
public String getName()
{
return name;
}

Gui prototype



| Create Restaurant | | Show Tables' Info

restaurant created

Customer Name:

| List Customers |4 | |Lupu Ankka

| Make Booking | Lupu Ankka 4 0

Add: adding new customer, adding bookings to a file and so on...

Create the app!

Make it more versatile and personal!






Restaurant
GUI

Create this



Richtextbox

Form1

Create Restaurant Show Tables' Infa

restaurant created

Customer Mame:
List Customers Aku Ankka

Aeu Ankka
Lupu Ankka

\abel? Tupu Ankka

Hupu Ankka Make Booking Aku Ankka 2 0

Add: adding new customer, adding bookings to a file and so on...

Add these classes to the project (take from console project)



Solution Explorer

@7 o-2¢am &=

™1 Solution 'RestaurantTableBooking' (1 of 1 project)
4 RestaurantTableBooking
M Properties
ou References
| App.config
tooking.cs
tookingsList.cs
OITENCS
stornerRegister.cs
=] Form1.cs
Program.cs
Restaurant.cs
Table.cs
Tablelist.cs

B
b
I
B
P
b
I
B
B

Add these codes

Check button names here first



Richtextbox
Button2

Form1
Buttonl
Create Restaurant Show Tables' Info
restaurant created
Button3

Customer Name:

List Customers Aku Ankka |P«ku Ankka
Lupu Ankka
Tupu Ankka

Hupu Ankka Make Booking Ak Ankka 2 0

label2

Add: adding new customer, adding bookings to afile and so on...

Buttond

namespace RestaurantTableBooking
{
public partial class Forml : Form
{
public Forml()



{
}

InitializeComponent();

Restaurant rest;

private void buttonl_Click(object sender, EventArgs e)

{

rest = new Restaurant();
labell.Text = "restaurant created";

}

private void button2_Click(object sender, EventArgs e)

{
richTextBox1l.Text = rest.tl.returnTablelList();

}

private void button3_Click(object sender, EventArgs e)

{

String path = "customersFile.txt";
String allNames = "";
try
{
using (StreamReader sr = File.OpenText(path))
{
string s = "";
while ((s = sr.ReadlLine()) != null)
{
rest.custreg.addCustomer(new Customer(s));
allNames += s + "\n";
}
}
}
catch (System.SystemException ee)
{

label2.Text = "Error - check the folder!!!";



}

richTextBox2.Text = allNames;

private void button4_Click(object sender, EventArgs e)

{

Test!

int tableNr = Convert.ToIntl6(textBox1l.Text);
Table bookedTable = rest.tl.returnTable(tableNr);
rest.tl.returnTable(tableNr).setState(9);

String customerName = textBox2.Text;
Customer booker = rest.custreg.returnCustomer(customerName);

label3.Text = booker.getName() + " " + bookedTable.getNr() +
" " + bookedTable.getState();

rest.bl.addBooking(new Booking(bookedTable, booker)); } o3}

Add new features!



COSG 2 BlackJack Card Game

Blacklack Card Game
Introduction
Equally well known as Twenty-One.

the popularity of Blackjack dates from World War |, its roots go back to the 1760s in France, where it is called Vingt-et-Un (French for 21). Today, Blackjack is the one card game that
can be found in every American gambling casino. As a popular home game, it is played with slightly different rules.

The Pack The standard 52-card pack is used, but in most casinos several decks of cards are shuffled together.

Object of the Game Each participant attempts to beat the dealer by getting a count as close to 21 as possible, without going over 21.
Betting is possible if wanted.

The goal is the get 21 points. Ace is here 1.

If host gets same points as player, host wins.

Requirements

Use case: functional requirements



Take cards

Player

~
Decide winner

Create deck

includes
v

Name Take cards

Actors Player, host

Preconditions | Deck is created and shuffled
Expla- | Player takes cards from the deck one by one by clicking a button. Points and card im-
nation | ages are




Shown on a form. Is points are 21, player is winner and message is shown.
If points are over 21 host has won.

If points are 18 — 20, host may start taking cards.

Exception: Deck is empty

Exceptions Deck is empty: if deck is empty, it has to be filled again and shuffled. Depenging on
the situation player's and host's cards are taken with or not.

Postconditions | A new round can be started.




Design

From use case 1 we get this scenario:

Player takes cards from the deck one by one by clicking a button. Points and card imeges are
Shown on a form. Is points are 21, player is winner and message is shown.

If points are over 21 host has won.

If points are 18 — 20, host may start taking cards.

We can underline nouns that are class candidates:

Player takes cards from the deck one by one by clicking a button. Points and card images are
Shown on a form. Is points are 21, player is winner and message is shown.

If points are over 21 host has won.

If points are 18 — 20, host may start taking cards.

Class diagram



Deck contains cards

shuffle
deal

suit
value

getValue()

Gui prototype



Screen

[/ "Create deck
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[//I:iost: take cards.
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Seguence diagram

]

count and show points

-0

-t

gui deck card
I I I
| | |
| | |
:—create & shufﬂe—}i :
| ' create P!
| | |
| |

_____ e — — — —

< ° |
| |
| |
click to take cards ! o :
: get value }:
| |
| -
K— — return card info — — :
| |
|
|
|
|
|
|
|
|
I

State chart



Deck empty

Created

playing/cards taken

In use

!

Activity diagram



[ Take a card ]4
[ Count points ]

Point <17

Pointsis 21 Points > 21

Points between 17 and 20

[ Print "Player won" j [ Print "Host won" }
[ Host takes cards ]




Final classes in code

class Card
{
private String suit;
private String value;
public Card(String m, String a)

{
suit = m;
value= a;
}
public String getFileName()
{
String name = "" + suit + value + ".png";
return name;
}

public String returnSuit()

{
return suit;
}
public String returnValue()
{
return value;
}

public String returnCardInfo()
{
String[] suits = { "Club", "Spade", "Heart", "Diamond" };
Str‘ing[] Values = {llAcell, Il2ll) ll3ll, II4II, ll5ll, "6") ll7ll, "8", ll9ll, IllellJ "Jack", "Queen", "King" };
int indl = Convert.ToIntl6(suit);



int ind2 = Convert.ToIntl6(value)-1;

String
String
String
return

cardSuit = suits[ind1];
cardValue = values[ind2];
cardInfo = cardSuit + " "
cardInfo;

+ cardValue;



class Deck

{

ArraylList cards = new ArraylList();

public Deck()

{
int k = 0;
for (int m = 0; m < 4; m++)
for (int a = 1; a < 14; a++)
{
cards.Add(new Card("" + m, "" + a));
k++;
}
}

public String printDeck()

{
String allCards = "";
foreach (Card c in cards)
allCards += c.returnCardInfo() + "\n";
return allCards;
}

public int deckSize()
{

return cards.Count;

}

public Card getFromTop()

{
Card temp = (Card) cards[0];



cards.RemoveAt(9);
return temp;

}
public String getThisCardFileName(int n)
{
Card x = (Card)cards[n];
return x.getFileName();
}
public void shuffle()
{
Random rr = new Random();
for (int i = 0; i < 1000; i++)
{
int x = rr.Next(0, 52);
int y = rr.Next(0, 52);
Card temp = (Card)cards[x];
cards[x] = (Card)cards[y];
cards[y] = temp;
}
}
}
Cards

Cards are in png-format, added to subfolder cards:



Desktop » 002017 » BlackJack2017 » BlackJack2017 » bin + Debug » cards

~

Name * Date Type Size Tags
=/ 01.png 1.4.2017 16:04 PNG File 1 KB
=/ 02.png 1.4.2017 16:04 PNG File 1 KB
=/ 03.png 1.4.2017 16:04 PNG File 1 KB
=/ 04.png 1.4.2017 16:04 PNG File 1 KB
=/ 05.png 1.4.2017 16:04 PNG File 1 KB
=/ 06.png 1.4.2017 16:04 PNG File 1 KB
=/ 07.png 1.4.2017 16:04 PNG File 1 KB
=/ 08.png 1.4.2017 16:04 PNG File 1 KB

Cards are named so that the 1. Number tells the suit and 2. Value the card's value.

Desktop » 002017 » BlackJack2017 » BlackJack2017 » bin » Debug » cards
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01.png 02.png 03.png 04.png 05.png 06.png 07.png 08.png
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Final gui



Create deck labell

label3 labeld label5

010
¢
:g—:
(51}
-0




Using of exceptions

Here, if deck is empty when you try to take a card, an exception is thrown -
programn does not crash byt gives a message about the situation:

Card taken = null;

try
{
taken = deck.getFromTop();
}
catch (Exception ex)
{
label3.Text = "deck is empty!! " + ex.Message;
}

File 10

Date and time and winner are added to the file, points.txt that is saved to debug-folder:



File Edit Format View Help

.4.2017 13:09:57 winner

Function that handles file 10:

static String saveToFile(int w)

{
String winner = "";
if (w == 1)
winner = "player";
else
winner = "host";
String now = "" + DateTime.Now;
String message = now + " winner";
String filename = "points.txt";

FileStream fs;
try



using (fs = new FileStream(filename, FileMode.Append,
FileAccess.Write))
using (StreamWriter sw = new StreamWriter(fs))

{
sw.WriteLine(message);

}
}
catch (System.SystemException ee)
{

return ("Error - check the folder!!!");
}

return (winner);

Test:



Create deck

Print cards

Player: take a card

Deck: ak

Spade King
Club 7

Spade Jack
Diamond Jack
Spade 2

Club 10

Heart King
Diamond CGueen
Club 5

Diamond 10

20

cards"07 png 50 Host's tum!



What can be added to the next version?

Betting

Starting a new round

Choosing the value of ace (1 or 11 or 14)

And so on.

Appendix 1: Whole code

sing System;

using System.
using System.
using System.
using System.
using System.
using System.
using System.
using System.
using System.

Collections.Generic;
ComponentModel;
Data;

Drawing;

I0;

Ling;

Text;
Threading.Tasks;
Windows.Forms;

namespace BlackJack2017

{

public partial class Forml : Form

{

public Formil()

InitializeComponent();



PictureBox[] boxes = new PictureBox[10];

private void Forml_Load(object sender, EventArgs e)

{
for (int k = 0; k < 10; k++)
{
boxes[k] = new PictureBox();
boxes[k].SizeMode = PictureBoxSizeMode.StretchImage;
boxes[k].Height =70;
boxes[k].Width = 50;
boxes[k].Parent = this;
}
}
Deck deck;

private void buttonl_Click(object sender, EventArgs e)

{

deck = new Deck();
deck.shuffle();

labell.Text = "Deck ok";

private void button3_Click(object sender, EventArgs e)

{

richTextBox1l.Text = deck.printDeck();

}

static String saveToFile(int w)



String winner = "";
if (w == 1)

winner = "player";
else

winner = "host";
String now = "" + DateTime.Now;
String message = now + " winner";
String filename = "points.txt";
FileStream fs;
try
{

using (fs = new FileStream(filename, FileMode.Append,
FileAccess.Write))
using (StreamWriter sw = new StreamWriter(fs))

{
sw.WriteLine(message);
}
}
catch (System.SystemException ee)
{
return ("Error - check the folder!!!");
}
return (winner);
}
String path = "cards\\";
int pointsl = ©;
int countl = -1;

private void button5_Click(object sender, EventArgs e)

{

countl++;
Card taken = null;
try



}

{
taken = deck.getFromTop();

}
catch (Exception ex)
{
label3.Text = "deck is empty!! " + ex.Message;
}

pointsl += Convert.ToIntl6(taken.returnvalue());

label3.Text = "" + pointsil;

String picFile = path + taken.getFileName();
//deck.getThisCardFileName(®);

label4.Text = picFile + " " + deck.deckSize();
boxes[countl].Top = 260;

boxes[countl].Left = 10 + countl * 60;
boxes[countl].Image = Image.FromFile(picFile);

if (pointsl >= 18 && pointsl < 21)
label5.Text = "Host's turn!";

else if (pointsl == 21)

{

label5.Text = saveToFile(1);

}
else if (pointsl > 21)

label5.Text = saveToFile(9);

count2++;

int count2;
int points2 = 0;

int place = 9;
private void button6_Click(object sender, EventArgs e)



place++;

count2++;
Card taken = deck.getFromTop();
points2 += Convert.ToIntl6(taken.returnvValue());

label6.Text = "" + points2;

String picFile = path + taken.getFileName();
boxes[count2].Top = 400;

boxes[count2].Left = 10 + place * 60;
boxes[count2].Image = Image.FromFile(picFile);

if (points2 >= pointsl && points2 < 21)
label6.Text = saveToFile(9);

else if (points2 > 21)
label6.Text = saveToFile(1);
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