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S - Single-responsibility Principle

O - Open-closed Principle

L - Liskov Substitution Principle

[ - Interface Segregation Principle
D - Dependency Inversion Principle
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Too many
responsibilities on
a single thing can
cause problems.
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interface Modem

{

}

public void
public void
public void

public char recv();

dial (String pno) ;
hangup () ;
send (char c¢);
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ace SingleResponsibilityPrincipleDemo

~atch (Exception ex)

System.I0.File.WriteAllText(@"c:\Error.txt", ex.ToString()) ;|
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(Exceptioh]ex)

System.IO.File.WriteAllText(@"c:\Error.txt", ex.ToString())j

Logger logger

)ublic void

-
| 8
5

{

ch (Exception ex)

_logger.lLogEvent(ex);
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e SingleResponsibilityPrincipleDemo

le OxygenSaturation { ge
()
ing (

t raw = ms. ();
OxygenSaturation = (double)raw /

Console.WriteLine("Oxygen low ({@:F1}%)", OxygenSaturation);
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SingleResponsibilityPrincipleDemo
OxygenMeter
OxygenSaturation { get; set; }
()
("02%))

int raw = ms. yte();
OxygenSaturation = (double)raw / 255 * 100;
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(OxygenMeter _oxygenlMeter)
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irn _oxygenMeter.OxygenSaturation <= 75;|

> SingleResponsibilityPrincipleDemo

oid St v = (OxygenMeter ﬁ(})vxygﬁenM_e’t:e‘rj)

Console.WriteLine("Oxygen low ({@:F1}%)", _oxygenMeter.OxygenSaturation)
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class Shape
{
public:
virtual double area() const = 0;

}s

class Rectangle : public Shape
{

public:
Rectangle (double h, double w) : height(h), width(w) {}
double area () const override
{
return height * width;



private:
double height;
double width;
}i

class Circle : public Shape
{
public:
Circle(double r) : radius(r) {}

double area () const override
{

return 3.1415 * radius * radius;

}
private:

double radius;

}i
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Java
// Violates SRP

public class Book {
private String name;
private String author;

private String text;
public void printBook () {

// print the book

public void saveBook () {
// save the book to database



// Follows SRP

public class Book {
private String name;
private String author;

private String text;

// getters and setters

public class BookPrinter
public void printBook (Book book) {
// print the book

public class BookRepository {
public void saveBook (Book book) {
// save the book to database
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: The Open-Close Principle (OCP) Lol :2 Jo!
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OpenClosedPrincipleDemo

TotalSales)

TotalSales 100;

TotalSales - 50;
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ustomer:Customer

TotalSales)

ilverCustomer:Customer
override double GetDiscount(double Total
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TotalSales - 50;

count(TotalSales) l
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bg(string message, LogType logType)

ch (logType)

e LogType.Console:
Console.WritelLine(message);

case LogType.ﬁilqz

= T (enum member) LogType OpenClosedPrincipleDemo.LogType.File
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message) ;

: ILogger

g message)

IlLogger

void Log(string message)




te ILogger _ilogger;

Logger(ILogger ilogger)

_ilogger = iloggeT;

(parameter) ILogger ilogger
og(string message)

_ilogger.Log(message);
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#include <iostream>

#include <vector>

class Shape {
public:
virtual void draw() = 0;

}i

class Rectangle : public Shape {
public:
void draw() override {

std::cout << "Drawing a rectangle\n";



class Circle : public Shape {
public:
void draw() override {

std::cout << "Drawing a circle\n";

}s

class GraphicEditor {
public:
voilid drawAllShapes (std::vector<Shape*> shapes) {
for (auto shape : shapes) {

shape->draw () ;

}i

int main() {
GraphicEditor editor;
std: :vector<Shape*> shapes = { new Rectangle(), new Circle() };
editor.drawAllShapes (shapes) ;
for (auto shape : shapes) {
delete shape;
}

return 0;
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Java
// Violates OCP

public class AreaCalculator {
public double calculateArea (Object[] shapes) {
double area = 0;
for (Object shape : shapes) {
if (shape instanceof Rectangle) {
Rectangle rectangle = (Rectangle) shape;
area += rectangle.getlLength () * rectangle.getWidth();
} else if (shape instanceof Circle) {
Circle circle = (Circle) shape;
area += Math.PI * circle.getRadius() * circle.getRadius();
}
// What if we want to add more shapes?
}

return area;



// Follows OCP
public interface Shape {
double calculateArea();

public class Rectangle implements Shape {
private double length;
private double width;

// constructor, getters and setters

@Override
public double calculateArea () {
return length * width;

public class Circle implements Shape {

private double radius;

// constructor, getters and setters

@Override
public double calculateArea() {
return Math.PI * radius * radius;

public class AreaCalculator {
public double calculateArea (Shape[] shapes)
double area = 0;
for (Shape shape : shapes) {
area += shape.calculateArea();

}

return area;

{
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class Shape {
public:
virtual double area() = 0;
virtual double perimeter() = 0;
}i
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class Rectangle : public Shape {
private:
double length;
double width;
public:
Rectangle (double 1, double w) : length(l), width(w) {}
double area () override {
return length * width;
}
double perimeter () override {
return 2 * (length + width);
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Shape* shapePtr = new Rectangle (4, 6);
double area = shapePtr->area():;

double perimeter = shapePtr->perimeter();
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Java
// Violates LSP

public class Rectangle {
private double length;
private double width;

// constructor, getters and setters
public double getArea () {
return length * width;

public class Square extends Rectangle {
// constructor
@Override
public void setLength (double length) {
super.setlLength (length) ;
super.setWidth (length) ;



@Override

public void setWidth (double width) {
super.setWidth (width) ;
super.setlength (width) ;

public class LSPDemo {
public static void main(String[] args) {

Rectangle rectangle = new Rectangle();
rectangle.setLength (5);
rectangle.setWidth (4);
System.out.println(rectangle.getArea()); // prints 20
Rectangle square = new Square();
square.setLength(5);
square.setWidth (4) ;
System.out.println(square.getArea()); // prints 16, violates LSP
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// Follows LSP

public interface Shape {
double getAreal();



public class Rectangle implements Shape {
private double length;
private double width;

// constructor, getters and setters
@Override
public double getArea () {

return length * width;

public class Square implements Shape {
private double side;
// constructor, getters and setters
@Override
public double getArea() {

return side * side;

public class LSPDemo {
public static void main(Stringl[] args) {

Shape rectangle = new Rectangle();
rectangle.setLength (5) ;
rectangle.setWidth (4) ;
System.out.println(rectangle.getArea()); // prints 20
Shape square = new Square();
square.setSide (5);

System.out.println (square.getArea()); // prints 25, follows LSP
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dynamic cast< Rectangle*>(rectangle)-> setWidth (4);
dynamic cast< Square*>( square)-> setSide(5);
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. o Interface Segregation Principle

Security Door
class Door

public:
virtual void Lock() 0;
virtual void Unlock() 0;
virtual bool IsDoorOpen() = 0;

Timer

class Timer

public:
void Regsiter (int timeout, TimerClient* client);

;
class TimerClient

public:
virtual void TimeOut() = 0;
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TimerClient

L Door
L TimedDoor
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Java// Violates ISP
public interface Printer {

void print();
void fax();

void scan();

public class SimplePrinter implements Printer ({
@Override
public void print () {
// print

@Override
public void fax () {
// do nothing, not supported

@Override
public void scan() {

// do nothing, not supported

loiSlas S8 slo b inl a1y S5 sl end sl

// Follows ISP
public interface Printer {

void print();

public interface Fax {

void fax():;

public interface Scanner {

void scan () ;

public class SimplePrinter implements Printer
@Override
public void print () {
// print

public class MultiFunctionPrinter implements Printer, Fax, Scanner
@Override
public void print() {
// print



@Override
public void fax () {
// fax

@Override
public void scan() {
// scan

}
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Customer:IDatabase, IDiscounﬂ

{ get; set; }
e TotalSales)
| TotalSales;
oid Add()

Console.WritelLine("Added");
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GoldCustomer :Cus tonor
]L'td“.
TotalSales 100;

O

SilverCustomer : Customer
TotalSales)

TotalSales

0

BronzeCustomer : Customer{

TotalSales)

TotalSales - 38;

>
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class Lead:IDiscount

{

public double GetDiscount(double TotalSales)

VA VA VA VAVAVAVAVAVAY A VAW

return TotalSales - 10;

Caned Y 0S5l 00l 1) iz e Lo el jgumma g 0iS oo Couns [Discount szl 51l Customer oIS 5 4!l sl 4 Lead oIS Yl
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List<IDiscount> _customerCollection = new List<IDiscount>();
_customerCollectiéﬁ.ﬂadk}éﬁ Goldcﬁstomer());
_customerCollection.Add(new SilverCustomer());
_customerCollection.Add(new BronzeCustomer());
customerCollection.Add(new Lead());
ch (IDiscount cust in _customerCollection)

Console.WritelLine( cust.GetDiscount(200));

N

Console.ReadKey();
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(o200 o WIS lgie 4 1, ProjectFile oS L ousS™ 5,8 ¢l

w2l &yse ol & 1) ReadInlyProjectFile s >

1ss ReadOnlyFile :‘ProjectFilq

void SaveFileData()

InvalidOperationException();
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()

each (ProjectFile file

file.lLoadFileData();

0
each (ProjectFile file in ProjectFiles)

(file as ReadOnlyFile ==
file.SaveFileData();
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{ get; set;

{ get; set;
void LoadFileData()

Console.WritelLine("File Loaded.");

el 00,5 adlal oo 1) Write colld L ol ProjectFile IS 55 a5 el |, WritableFile o




: ProjectFile

public void SaveFileData|()

{

Console.WriteLine("Writable File Saved.");

override void LoadFileData()

Console.WriteLine("Writable File Loaded.");

olg> SledlS dan Cend 5 il LB Laid GlosdIS o sl ] 09,5 95 ¢ bl oy Sl 45 Jl>

List<ProjectFile> AllFiles { get; set; }

AAAAAAANAN

List<WritableFile> WritableFiles { get; set; }
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Les()

iles()
yreach (WritableFile file in WritableFiles)

file.SaveFileData();
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namespace InterfaceSegregationPrincipleDemo

{

~face IDatabase
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namespace InterfaceSegregationPrincipleDemo

{

public interface IDatabase

{

interface IDatabast 2t IDatabase

void Delete()

WS g5l ool 1, Delete sualgsy a5 aisl olo (S 51 Js S s5le ool |, Add ate sl Lz IDatabase 5l oo (jle ool WA 2 JSi o0l 4
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IDatabase customer = new Customer();
IDatabaseDelete newCustomer=new CustomerWithDeleke()

customer.Add();
newCustomer.Delete();
newCustomer.Add();
Console.ReadKey();

Interface segregation ;s Jlw

2,00 1y )5 swled Glasiin a5 0sS 0 sanlin |, Contact OIS

Contact

Name { get; set; }
ress { get; set; }
Address { get; set; }
{ get; set; }

S ) gl B 5,05 o |y s Slaseiis aS oy ls Emailer ol ay o K0 Lo

dIMessage(Contact contact, string subject, string body)
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> { get; set; }
112 { get; set; H

0gd oo (55l 00l b il 9o ya 5l L Contact W) >

s Contact:IDialable,IEmailable

string Name { get; set; }
string Address { get; set; }
string EmailAddress { get; set; }

string Telephone { get; set; }
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namespace InterfaceSegregationPrincipleDemo

IDialable

ame { get; set; }
Telephone { get; set; }

(02 oy |, Dialler g Emailer (oIS g0 ,a 584,5 Lules
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Dialler d=new Dialler();
d.MakeCall(new Contact());
d.MakeCall(new Engineer());
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Copy

Read Write
Keyboard Printer

?Oid Copy ()

int c¢;
while ((c = ReadKeyboard()) != EOF)
WritePrinter (c) ;
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ol B (59, s 9 9,005 5l ilem a0l g0 s sl COPY b (o2 Cncd ;500 slo 059 a5 Jo JlB oSl ojls (goly; ol plas ol

wls slpiing ol oo o2 6508 sl iy,

enum OutputDevice {printer, disk};
void Copy (outputDevice dev)

int c;
while ((c = ReadKeyboard()) != EOF)
if (dev == printer)
WritePrinter(c) ;
else

WriteDisk (c) ;

Sgb Lol T4y Koo Yl 5 wiS o e opl o )bge 2L outputDevice o 4Ll o b g onis Cule, swys 4 Open-Close Jol aiges ol 5o

el g, 2l O U e 0,

class Reader
—< Copy <>—
public:

virtual int Read() = 0;

.
!

class Writer

) Reader Writer
public:
virtual void Write(char) = 0; fhchac JFindrnd
void Copy (Reader& r, Writer& w)
int o;
while((c=r.Read()) != EOF) Keyboard Printer
w.Write(c) ; Reader Writer
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private ILogger obj;
hlic Customer(ILogger ilogger)

obj = ilogger;

tch (Exception ex)

obj.Handle(ex.ToString());

er { get; set; }
decimal Balance { get; set; }

void AddFunds(decimal value)

‘Balance += value;

RemoveFunds(decimal value)

-= value;

BankAccount Source { get; set; }

AAANA

BankAccount { get;

decimal Value { get; set; }

\/\/\/\J&
void Transfer()

Source.RemoveFunds(Value);
pestinatioq.AddFunds(Value);
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ITransferSource
I
ds(decimal value);

public interface ITransferDestination

ddFunds(decimal value);

ass BankAccount:ITransferDestination,ITransferSourcd

er { get; set; }

id AddFunds(decimal value)

+= value;

RemoveFunds (deci

value;
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public class TransferManager

{

public ITransferSource Source { get; set; }

ANAANNAN

public ITransferDestination Destination { get; set; }

I
ic decimal Value { get; set; }

void Transfe ()

Source.RemoveFunds(Value);
Destination.AddFunds(Value)j




b oS (g5l ool calin (pud ) 5l CaniBlS 005 a8l a5 o 00 oy 5 0aiiS 3 jlg ad )b S Gl ja b plg clo ST oy (0 &5 (5 9kaien Yl
Algzn ST lais aiily by ud sl 4y aSl ais anly o2 4y cilST g coloy (lewodS K50 a5 0S o0 oadlins bx) jo LS Lase 1) ol alizes Joo!

loics ainly oo as LeudS oS S50 g 0u o L3505 950 (slo ud iul b sl ooy (6,550 sl 2l a ]y colo LIS L cilST oS

, — . | ITransferSource A TransferManager A
7 \ Interface Class
( BankAccount A)
Class
= Methods = Properties
= Properties @ RemoveFunds K Destination
. # AccountNumber 8 : Source
: ) Val
& Balance ITransferDestination A oME
= Methods Interface = Methods
® AddFunds ® Transfer
® RemoveFunds = Methods -
S 2 ® AddFunds
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multiply , print
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class IMatrix {

public:
virtual void multiply() = 0;
virtual void print() = 0;

}i
feeS oo a5 IMaAtrix Lawly o3lwesly sl |, Matrix3x3 g Matrix2x2 oIS g0

class Matrix2x2 : public IMatrix {
public:
void multiply () {
// implementation for 2x2 matrix multiplication
}
void print () {
// implementation for 2x2 matrix printing

}i



class Matrix3x3 : public IMatrix {
public:
void multiply () {
// implementation for 3x3 matrix multiplication

}
void print () {
// implementation for 3x3 matrix printing

}i

(NS o o gilwesly l eslaiul sl 4 45 e o S slaisS 4 |, MatrixCalculator (.5 Solid 51 DIP s g5l ooly sl Y=
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class MatrixCalculator {

private:
IMatrix* matrix;
public:
MatrixCalculator (IMatrix* m) : matrix(m) {}
void multiply () {
matrix->multiply();
}
void print () {
matrix->print();
}
}i
feeS oolitul 55 &9 4 |, MatrixCalculator (oS wlss oo Yl 0l b
IMatrix* m2x2 = new Matrix2x2();

MatrixCalculator calculator2x?2 (m2x2);
calculator2x2.multiply();
calculator2x2.print();

IMatrix* m3x3 = new Matrix3x3();
MatrixCalculator calculator3x3 (m3x3);
calculator3x3.multiply();
calculator3x3.print();
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Java
// Violates DIP

public class FileLogger
public void log(String message) {

// write message to a file

public class UserService

private FilelLogger logger;

public UserService() {

this.logger = new FileLogger(); // depends on a concrete class

public void createUser (String name) ({
// create a user

logger.log ("User created: " + name); // tight coupling

5 oS o 4 atly |, UserService oS b oS iy yai (wod ol G ol o ouilss o Dependency Inversion cole, § [Siw &8, &l
lw<s Implement . ;! ;.5 1, FileLogger .5

// Follows DIP
public interface Logger {

void log(String message);

public class FileLogger implements Logger {
@Override
public void log(String message) {

// write message to a file

public class ConsolelLogger implements Logger {
@Override
public void log(String message) {

// write message to the console



public class UserService {

private Logger logger;

public UserService (Logger logger) {

this.logger = logger; // depends on an abstraction

public void createUser (String name) {

// create a user

logger.log ("User created: " + name); // loose coupling

okt
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