Code Smells.




Organizacné - Buduci tyzden 6.maj - nebude prednaska

- Uvidime sa 14. maja na ocenovani projektov




OOP FIIT Awards!

14. Maja 9:00

Ocenenie najlepsich a
najzaujimavejsich projektov

Aj vecné ceny :)




Code smells







Bloaters
Long Method. Primitive
obsession. Data Clumps. Large
Class. Long Parameter List.




Long
Method

+ Metoda, ktora obsahuje priliS vela riadkov Problérm

kodu.

- VSeobecne viac ako desat riadkov kodu v

ramci metody je hranica.




playGame(int mode) {

System. .println("Welcome to the game!");
Scanner scanner = Scanner(System.in);

int playerScore = 0;

int computerScore

int round = 1;

int maxRounds = 5;

boolean gameRunning = H

String[] choices = {"Rock", "Paper", "Scissors"};
Random random = Random( ) ;

int difficulty;

(mode ) {
difficulty = 1;
System. .println("Easy mode selected");
maxRounds = 3;

(mode == 2) {
difficulty = 2;
System. .println("Medium mode selected");
maxRounds = 5;

(mode == 3) {
difficulty = 3;
System. .println("Hard mode selected");
maxRounds = 7;

{

difficulty = 1;
System. .println("Default to easy mode");
maxRounds = 3;

(gameRunning && round <= maxRounds) {
System. .println("\n--- Round " + round + " ---");
System. .println("Choose: 1) Rock 2) Paper 3) Scissors");
int playerChoice = scanner.nextInt() - 1;

(playerChoice < || playerChoice > 2) {
System. .println("Invalid choice! Try again.");

int computerChoice;
(difficulty == 1) {
computerChoice = random.nextInt(3);
(difficulty == 2) {
computerChoice = random.nextInt(3);
(random.nextInt( ) < ) {
computerChoice = (playerChoice +
I
{
computerChoice = (playerChoice + 1)
(random.nextInt( ) < ) {
computerChoice = random.nextInt(3);

System. .println("You chose: " + choices[playerChoice]);
System. .println("Computer chose: " +
choices[computerChoice]);

(playerChoice == computerChoice) {

System. .println("It's a tie!");
((playerChoice == 0 && computerChoice
(playerChoice == 1 && computerChoice
(playerChoice == && computerChoice ==

System. .println("You win this round!");

playerScore++;

{
System. .println("Computer wins this round!");
computerScore++;

System. .println("Score - You:
Computer: " + computerScore);
round++;

+ playerScore + "

}

System. .println("\n=== GAME OVER ===");
System. .println("Final Score - You: " + playerScore + "
Computer: " + computerScore);
(playerScore > computerScore) {
System. .println("Congratulations! You won the game!");
} (computerScore > playerScore) {
System. .println("Computer won the game. Better luck next
time!");
s {
System. .println("The game ended in a tie!");

}

scanner.close();




playGame(int mode) {

System. .println("Welcome to the game!");
Scanner scanner = Scanner(System.in);

int playerScore = 0;

int computerScore = 0;

int round = 1;

int maxRounds = 5;

boolean gameRunning = true;

String[] choices = {"Rock", "Paper", "Scissors"};
Random random = Random( ) ;

int difficulty;
(mode == 1) {
difficulty = 1;
System. .println("Easy mode selected");
maxRounds = 3;
(mode == 2) {
difficulty = 2;
System. .println("Medium mode selected");
maxRounds = 5;

Stticey o3 . d playGame(int mode) {

System. .println("Hard mode selected");

wdouncs - GameConfig config = configureGame(mode);

difficulty = 1;

e 5 TEL(TDeTAULE o essy modet); GameState state = inittializeGame( );

(gameRunning && round <= maxRounds) {

/s Eemeout prnEin e o oo+ * <--1); vhile (state.hasRoundsRemaining(config.getMaxRounds())) {
playRound(state, config);

System. .println("Choose: 1) Rock 2) Paper 3) Scissors"
int playerChoice = scanner.nextInt() - 1;

(playerChoice < 0 || playerChoice > 2) {
System. .println("Invalid choice! Try again.");

>

int computerChoice; . .
s T displayFinalResults(state);
computerChoice = random.nextInt(3);
} (difficulty == 2) {
computerChoice = random.nextInt(3);
(random.nextInt(100) < 30) {
computerChoice = (playerChoice + 1) % 3;
}
{

computerchaice = (playerChoice + 1) % 3; Va GameConfig configureGame(int mode) {

computerChoice = random.nextInt(3);

- vate GameState initializeGame() { }
Systen.out.printin(*You chose: * + chotces(playerchoicel ; va d playRound(GameState state, GameConfig config) {

System. .println("Computer chose: +
choices[computerChoice]);

(playerChoice == computerChoice) { . . . . . . .
Systen.out.println("It's a tiel"); Vva int getComputerChoice(int playerChoice, int difficulty) {
} ((playerChoice == 0 && computerChoice == 2) ||
(playerChoice == 1 && computerChoice == 0) ||
(playerChoice == 2 && computerChoice == }
System. .println("You win this round!");
playerScore++;

. va RoundResult determineWinner(int playerChoice, 1int
computerScore++; Compute rChO _'Lce ) { }
System. .println("Score - You: " + playerScore + " : ._ displayFinalReSUItS( GameState State ) {

Computer: " + computerScore);
round++;

}

System. .println("\n=== GAME OVER ===");
System. .println("Final Score - You: " + playerScore + "
Computer: " + computerScore);
(playerScore > computerScore) {
System. .println("Congratulations! You won the game!");
} (computerScore > playerScore) {
System. .println("Computer won the game. Better luck next
time!");
} {
System. .println("The game ended in a tie!");

}

scanner.close();

I




Long - Rozdelit metodu do viacerych metod Riesenic
Method

. N
printOwing() {

printOwing() { printBanner();
printBanner(); printDetails(getOutstanding());

}

System. .printin("name: " + name); printDetails(double outstanding) {
System. .println("amount: " + getOutstanding()); System. .println("name: " + name);

} System. .println("amount: " + outstanding);

}




Primitive « Pouzivanie primityvnych typov namiesto
Obsession  gbjektov.

+ Proceduralny pristup namiesto
objektového.

+ Pouzivanie roznych prepinacov namiesto
aktualizacie stavu objektov - ktory si trieda
aktualizuje vo svojej rézii.




public class Customer {

private
private
private
private

private
private

private

String
String
String
String

double
String

name;
phoneCountryCode;
phoneAreaCode;
phoneNumber;

balanceAmount;
balanceCurrency;

int customerType;

public double applyDiscount(double price) {

LT (customerType == 1) return price;

LT (customerType == 2) return price * 0.9;
LT (customerType == 3) return price * 0.8;
return price;




Money {
double amount;
String currency;

Money applyDiscount(double rate) {
Money(amount * (1 - rate), currency);

CustomerType {
REGULAR(0.0), PREMIUM(0.10), VIP(0.20);

double discountRate;

double getDiscountRate() { discountRate; }

Customer {
String name;
PhoneNumber phone;
Money balance;
CustomerType type;

Money applyDiscount(Money price) {
price.applyDiscount(type.getDiscountRate());




Lic class Money {
tvate final double amount;
tnal String currency;

public Money applyDiscount(double rate) {

' . . :
return new Money(amount * (1 - rate), currency);

public class Customer { }
private String name;
private String phoneCountryCode;
ate String phoneAreaCode;
ate String phoneNumber; public enum CustomerType {

REGULAR(0.0), PREMIUM(0.10), VIP(0.20);

prive

.
-

J

A
A
A
A

prive

private double balanceAmount;
priv String balanceCurrency;

private final double discountRate;
public double getDiscountRate() { return discountRate; }

private int customerType;

public double applyDiscount(double price) {
Lt (customerType 1) return price;
LT (customerType 2) return price * 0.9;
LT (customerType 3) return price * 0.8;
return price;

class Customer {

Lvate String name;

tvate PhoneNumber phone;
Money balance;
CustomerType type;

public Money applyDiscount(Money price) {
return price.applyDiscount(type.getDiscountRate());
}




Data
Clumps

+ 'V kode sa nachadzaju skupiny premennych

na viacerych miestach - udaje pouzivatela,
polia adresy, pripojenie k databaze...

+ Takéto skupiny, maju byt samostatnou

triedou




OrderService {

vold createOrder(String street, city,
zipCode, country) {
validateAddress(street, city, zipCode, country);
saveOrder(street, city, zipCode, country);

vold shipOrder(String street, city,
z1pCode, country) i{

System.out.println("Shipping to: " + street + ", " +

city + ", + z1pCode + ", + country);

vold validateAddress(String street, clty,
z1pCode, country) {
(street == null || city == null ||
zipCode == null || country == null) {
IllegalArgumentException("Invalid address");




public Address {
final String street;
final String city;
final String zipCode;

final String country; Validacia Adresy

Address(String street, city, zipCode, country) A
(street == null || city == null ||
zipCode == null || country == null) {
IllegalArgumentException("Invalid address");

.Street = street;
.Clty = city;
.21pCode = z1pCode;
.country = country;

String formatted() {
street + ", " + city + ", " + zipCode + ", " + country;




OrderService {

void createOrder(Address address) {
saveOrder(address);

¢ vold shipOrder(Address address) {
System.out.printin("Shipping to: " + address.formatted());




public Address {
final String street;
final String city;
final String zipCode;
final String country;

Address(String street, city, zipCode, country) {
(street == null || city == null ||
OrderService { zipCode == null || country == null) {

IllegalArgumentException("Invalid address");
vold createOrder(String street, city,
zipCode, country) {
validateAddress(street, city, zipCode, country);
saveOrder(street, city, zipCode, country);

.Street = street;
.Clty = clty;
.Zz1pCode = z1pCode;
.country = country;

vold shipOrder(String street, city,
z1pCode, country) {
System.out.println("Shipping to: " + street + ", " +

city + ", " + zipCode + ", + country);

vold validateAddress(String street, city,
ZLpCode;, SOUTERT) < OrderService {
(street == null || city == null ||
zipCode == null || country == null) {
IllegalArgumentException("Invalid address"); void createOrder(Address address) {

saveOrder(address);

void shipOrder(Address address) {
System.out.println("Shipping to: " + address.formatted());




Large
Class

- Trieda obsahuje privela atributov, metod a

riadkov kodu

- ZvycCajne komplexny proces, ktory by

mohol byt rozdeleny medzi viacero tried je
cely v ramci jednej triedy




UserManager A

String name;
String ematil;

boolean login(String password) {
System.out.println("Logging in...");

J

void logout() {
System.out.println("Logging out...");

void sendEmail(String message) {

System.out.println("Sending ematil: + message);

void generateReport() {
System.out.printin("Generating report...");

void saveToDatabase() {
System.out.printin("Saving user...");




ReportService {
generateReport(User user) {
System. .printin(“Generating report...");

EmailService {
void sendEmail(User user, String message) {
System.out.println("Sending email: " + message);

User {

String name;

String ematl;

AuthService {

boolean login(User user, String password) {

System.out.println("Logging in...");

true:

)

void logout(User user) {
System.out.println("Logging out...");

App {
User user = User();

AuthService auth = AuthService();
auth.login(user, "password");

EmailService emaill = EmailService();
email.sendEmail(user, "Hello!");

UserRepository repo = UserRepository();

repo.save(user);




UserManager A{

String name;

String email; AuthService {

boolean login(String password) {
System.out.println("Logging in...");

EmailService {
true;

void logout() {
System.out.println("Logging out...");

ReportService {

void sendEmail(String message) { App A

+ message); User user = User();

System.out.println("Sending ematil:

AuthService auth = AuthService();

| auth.login(user, "password");
void generateReport() {

System.out.println("Generating report...");
EmailService email = EmatlService();
emaill.sendEmail(user, "Hello!");
void saveToDatabase() { UserRepository repo = UserRepository();

System.out.println("Saving user..."); repo.save(user);




Long
Parameter
List

OrderService {
vold createOrder(

String customerName,
String customerEmatil,
String customerAddress,
String productName,
tnt quanttity,
double prtice,
String discountCode

System.out.println("Creating order for " + customerName);




{

OrderService { String name
:

volid createOrder(

String customerName, String email;

String customerEmatl, :
o String address;

String customerAddress,

String productName,

int quanttity,

double price,
String discountCode {

String name;
System.out.println("Creating order for " + customerName);

int quantity;
double price;

OrderService {
void createOrder(Customer customer, Product product, String discountCode) {
System.out.println("Creating order for " + customer.name);




Object-Orientation Abusers
Alternativne tiredy s roznymi
interface. Refused Bequest.
Temporary Field. Switch
Statements.




Alternative
Classes
with
Different
Interfaces

PayPalPayment {

void makePayment(double amount) {
System.out.println("Paid " + amount + " using PayPal");

CreditCardPayment {
voild pay(double value) {

System.out.println("Paid " + value + " using Credit Card");




PayPalPayment {
void pay(double amount) {
System.out.println("Paid " + amount + " using PayPal");

CreditCardPayment {

void pay(double amount) {
System.out.println("Paid " + amount + " using Credit Card");




Payment {
void pay(double amount); |

PayPalPayment Payment {
void pay(double amount) {
System.out.println("Paid " + amount + " using PayPal");

CreditCardPayment Payment {

void pay(double amount) {
System.out.println("Patd " + amount + " using Credit Card");




- Zjednotit nazvy metod, ktoré robia to isteé -
interface

Payment {
vold pay(double amount);

PayPalPayment {

void makePayment(double amount) {

System.out.println("Paid " + amount + " using PayPal");

PayPalPayment Payment {
void pay(double amount) {
System.out.println("Paid " + amount + " using PayPal");

CreditCardPayment {
void pay(double value) {

CreditCardPayment Payment {
void pay(double amount) {
using Credit Card"); System.out.printin("Paid " + amount + " using Credit Card");

System.out.printin("Paid " + value +




Refused
Bequest

Chair {

sitOn() {
System. .println("Someone 1s sitting on the chair");

int getNumberOfLegs() {

")

Dog Chair {
public void bark() {
System.out. ("Woof!");

public void sitOn() {
UnsupportedOperationException("You shouldn't sit on a dog!");




Refused
Bequest




Temporary - DocCasné premenné, ktoré sa pouzivaju v
Fleld ramci metody - su vytvorené ako atribaty v
triede

- Namiesto pouzitia lokalnych premennych

- Tieto atributy sa pouzivaju len v ramci
algoritmu a inak ostavaju prazdne

- Takzko pochopitelny kod




OrderProcessor {

double basePrice;

double discount;
double shippingCost;

double calculateTotal(Order order) {

.basePrice = order.getPrice();

.discount = order.hasDiscount() ? 10
.ShippingCost = order.i1sExpress() ? 20

basePrice - discount + shippingCost;




OrderProcessor {
double basePrice;
double discount;

double shippingCost;

double calculateTotal(Order order) {

.basePrice = order.getPrice();

.discount = order.hasDiscount() ? 1C
.ShippingCost = order.i1sExpress() ? 2C

basePrice - discount + shippingCost;

OrderProcessor {
double calculateTotal(Order order) {
double basePrice = order.getPrice();
double discount = order.hasDiscount() ? 1G
double shippingCost = order.i1sExpress() ? 2C

basePrice - discount + shippingCost;




Switch - Pouzivanie switch statement alebo if na
Statements — dafingvanie rozdielneho spravania

SalaryCalculator {
double calculateSalary(String employeeType) {
(employeeType) A
"FULL_TIME":
"PART_TIME":
"CONTRACTOR":

"‘Q..’.,

I'llegalArgumentException("Unknown type");




SalaryCalculator {
double calculateSalary(String employeeType) {
(employeeType) {
"FULL_TIME":
5000
"PART_TIME":
2101010

"CONTRACTOR":

LERAYATYA
4301010 5

I'llegalArgumentException("Unknown type");

Employee {
double calculateSalary();

FullTimeEmployee Employee {

double calculateSalary() {

2101010
UV §

PartTimeEmployee Employee {
double calculateSalary() {

1010108




Change Preventers
Divergent Change. Parallel
Inheritance Hierarchies.
Shotgun Surgery.




Divergent * Pri zmenach v triede zistite, Ze je potrebné
Change upravit aj dalSie metody

+ VObec vSak spolu nesuvisia

- Opacny extrém - shotgun surgery




Shotgun
sSurgery

- Jedna uloha bola porozdelovana medzi

VACSie mnozstvo tried.

- Uprava tejto dlohy vyzaduje zasad do

mnohych tychto tried




Parallel

Inheritance || €T TN |Ew

Hierarchies - A
NV NNV NV F/'\/\/\N\/\
onll e e | R P |

Renderer {}
CircleRenderer Renderer {}

SquareRenderer Renderer {}







Renderer {
vold drawCircle(double radius);

vold drawSquare(double size);




Renderer {

vold drawCircle(double radius);

vold drawSquare(double size);




VectorRenderer Renderer {
vold drawCircle(double radius) {

System.out.println(“Drawing a circle with radius " + radius + " using vectors");

void drawSquare(double size) {

System.out.println("Drawing a square with size " + size + " using vectors");




VectorRenderer Renderer {

void drawCircle(double radius
Renderer { ( ) 1

System.out.println("Drawing a circle with radius + radius + using vectors");

vold drawCircle(double radius);

vold drawSquare(double size);

void drawSquare(double size) {

System.out.println("Drawing a square with size + size + using vectors");




VectorRenderer Renderer {

_ void drawCircle(double radius) {

Renderer { . . . . . . .
System.out.println("Drawing a circle with radius " + radius + " using vectors");
vold drawCircle(double radius);

vold drawSquare(double size);

void drawSquare(double size) {
System.out.println("Drawing a square with size " + size + " using vectors");

Shape {

Renderer renderer;

Shape(Renderer renderer) {

.renderer = renderer;

vold draw( );




VectorRenderer Renderer {

void drawCircle(double radius) {
Renderer { _ . . . . . .
System.out.println("Drawing a circle with radius " + radius + " using vectors");
vold drawCircle(double radius);

vold drawSquare(double size);

void drawSquare(double size) {
System.out.println("Drawing a square with size " + size + " using vectors");

Circle Shape {
Shape { double radius;

Renderer renderer;
Circle(Renderer renderer, double radius) {
(renderer);

Shape(Renderer renderer) {

.radius radius;
.renderer = renderer;

voild draw() {

void draw( ); renderer.drawCircle(radius);




Dispensables

Comments. Data Class. Dead
Code. Duplicate Code. Lazy
Class. Speculative Generality.




Comments

(user.getAge() >=

) 1

(user.isAdult()) {




Duplicate
Code

Geometry A
Geometry A double PI = -
double calcArea(double r) {
3.14 * r * r; ‘ double calcArea(double r) {
PL * r * r;

double calcCirc(double r) {
2 * 3.14 * r; double calcCirc(double r) {
2 * PI * r;

v




Lazy - Trieda, ktora nedokaze obhajit svoju
Class existenciu.

- Spojit do inej triedy. Zmazat ak je skuto¢ne
nevyuzitelna




Person {
String name;
int age;

Person(String name, int age) {
.name = name;

.age = age;

Person {
String name;
int age;

Person(String name, int age) {
.nhame = name;

.age = age;

boolean i1sAdult() {
.age >= 18;

v




Dead - MetOda, ktora sa nikde nevola

Code - It statement, ktory nikdy nemoze byt

vykonany

- Nedosiahnutelny kod




Speculative + Vyhnut sa pridavaniu komplexity kym to
Generality  nhia je nutné...

void process(Data data, boolean useCache) {
vold process(Data data) {

(useCache) {




Couplers

Feature Envy. Incomplete
Library Class. Middle Man.
Inappropriate Intimacy.
Message Chains.




Feature * MetOda vola getter iného objektu viackrat
Envy

Report { Person {
calculateAge(person) { wn calculateAge() { |
Date().getFullYear() - person.getBirthYear(); Date( ).getFullYear() - .birthYear;

} }

isAdult(person) { isAdult() {

.calculateAge(person) >= 18; .calculateAge() >= 18;

=)

}
}




Inappropriate
Intimacy

User {

. User {
void transfer(Account a, double amount) {

void transfer(Account a, double amount) {
a.pbalance -= amount;

_ _ a.withdraw(amount);
a.transactions.add("debit");




Message * DIlha postupnost volani. Kazda navratova
Chains hodnota je vstupom pre dalSie volanie.

- RieSenie - Facade




Middle
Man

- Triedy ktora nerobi nic iné ako len deleguje
ulohy na inu triedu.




OOP FIIT Awards!

14. Maja 9:00

Ocenenie najlepsich a
najzaujimavejsich projektov

Aj vecné ceny :)




