New theme

Designing classes
In a OOP program

How to write classes in a way that they
are easily understandable, maintainable
and reusable



Software changes

« Software is not like a novel that is written
once and then remains unchanged.

o Software is extended, corrected,
maintained, ported, adapted...

 The work is done by different people over
time (often decades).



KayecTBO Ha KoAa

2 BaXXHW KOHLIeNUMM 3a Ka4eCcTBO Ha Koaa:
Koxe3unsi u cBbp3aHOCT

« CwunHa koxesusa (Strong Cohesion)
« Cnaba cBbp3aHocT (Loose Coupling)



Coupling

Coupling

« Coupling refers to links between separate
units of a program.

 |f two classes depend closely on many
details of each other, we say they are
tightly coupled.

 We aim for /loose coupling.



Loose coupling

Loose coupling makes it possible to:

understand one class without reading
others;

change one class without affecting
others.

Thus: improves maintainability.



Cohesion

Cohesion refers to the the number and
diversity of tasks that a single unit is
responsible for.

If each unit is responsible for one single
logical task, we say it has high cohesion.

Cohesion applies to classes and
methods.

We aim for high cohesion.



High cohesion

High cohesion makes it easier to:

* understand what a class or method does;
* use descriptive names;

e reuse classes or methods.



Cohesion

« Of methods: a method should be
responsible for one and only one well
defined task.

« Of Classes: a class should represent one
single, well defined entity.



Code duplication

Code duplication
* |S an indicator of bad design,
 makes maintenance harder,

« can lead to introduction of errors during
maintenance.



Localizing change

 One aim of reducing coupling and
responsibility-driven design is to localize
change.

« WWhen a change is needed, as few
classes as possible should be affected.



OCHOBHM BBLNpoOCHU npw
NPOEeKTUpaHeTo

« Koriko ronsam TpssbBa aoa e eguH metoa?
« Korko ronsam TpssibBa aa egunH Knac?

 MoxeTe nu ga oTroBopuUTe B CMUCHSIA Ha
KOXe3nda U CBbp3aHOCT 777?



Koxe3us

« 3a meToa: Bcekn eanH metoa TpsibBa ga €
OTFOBOpPEH 3a eaHa 1 caMo eaHa aobpe
oeduHMUpaHa 3agava.

« 3a KnacoBe: Bcekn knac TpsabBa ga onucea
eavH nobpe nedmnHnpaH obekT B
npobriemHara obnact.



OCHOBHM BBLNpoOCHU npw
NPOEeKTUpaHeTo

« Koriko ronsam TpssbBa aoa e eguH metoa?
« Korko ronsam TpssibBa aa egunH Knac?

 MoxeTe nu ga oTroBopuUTe B CMUCHSIA Ha
KOXe3nda U CBbp3aHOCT 777?



MpUHUMNKU HaA NPOEeKTUpPaHeTo

« EQnH metop e npekaneHo ronam, Korato
N3NbIHABA NoBeYye OT eaHa 3aJava;

 EOvH knac e rNnpekaneHo CIioXXeH, ako OlnncBa
noeeye OoT €4Ha Jiorm4eCka eanHnNLUMN.



Review

Programs are continuously changed.

It Is Important to make this change
possible.

Quality of code requires much more than
just performing correct at one time.

Code must be understandable and
maintainable.



Review

« Good quality code avoids duplication,
displays high cohesion, low coupling.

« Coding style (commenting, naming,
layout, etc.) is also important.

* There is a big difference in the amount of

work required to change poorly structured
and well structured code.



S.0.L.IL.D.

 [NpuHUMN Ha egHONMMYHaTa OTFOBOPHOCT -
Single Responsibility Principle (SRP);

« OTBOpeHO-3aTBOpPEH npuHuun - Open Closed

Principle (OCP);

* [1pmHUun Ha cybctutyumarta (Jinckos) -

_iskov’s Substitution Principle (LSP);

* [puHUUMN 3a paspgendHe Ha MHTepencuTe -

nterface Segregation Principle (ISP);

* [NpuHUMN 3a 0OpbLLAHE HA 3aBUCUMOCTTa-

Dependency Inversion Principle (DIP)).




Software development is not a Jenga game.
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MMpuHUMN Ha eAHONUYHaTA
OTrOBOPHOCT

 EOuH moayn TpabBa aa uma camo egHa
npu4yMHa ga ce NpoMeHs.

* TO3M NPUHLKMN rnacu, Ye ako nmame aBe
Hella Ja ce NPOMEHAT B eUH Knac, TpsibBa
Oa ce pasgendaTt PyHKUMOHANHOCT B ABa
Knaca.

« Bceku Knac Lie ce crnpaBu camo C €JHa
OTFOBOPHOCT U 3a bbaelle, ako Hue TpsibBa
[a HanpaBuM egHa NPoMsiHa, HMe LLE ro
HanpaBW B Kflaca, B KOUTO Ce OTHacH.



Just because you can, doesn’t mean you should.

SINGLE RESPONSIRILIT

oot Becaue Yoo Can, Doean® Nea

Y PRINCIPLE
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public class EmployeeService

{

public void SaveEmployeelnfo(Employee e)
{// To do something}

public void UpdateEmployeelnfo(int empld, Employee e)

{//To do Something

b
public Employee GetEmployeelnfo(int empID)

{// To do something
b

public void MAPEmployee(SqlDatareader reader)

{// To do something

b
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public class EmployeeService

{

public void SaveEmployeelnfo(Employee e)
{// To do something}

public void UpdateEmployeelnfo(int empld,
Employee e)

{//To do Something

b
public Employee GetEmployeelnfo(int emplID)

{// To do something

by
by

public class
ExtendEmployeeService:EmployeeService

{

public void MAPEmployee(SqglDatareader
reader)
{// To do something

)3



OTBOpPEHO-3aTBOPEH NPUHLUM

 EOVH moayn TpsbBa aoa 6bae OTBOPEH 3a
pasLlinpeHne, Ho 3aTBOPEH 3a MoanduKauuna.

* AKO MMa HOBU U3UCKBaAHUA KbM codoTyepa,
TOoraBa HAMa ga moandouumpame Beye
paboTewuna Ko, a e nMmnriemMmeHTnpame HoB.



Open chest surgery is not needed when putting on a coat.
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// Open-Close Principle - Bad example
class GraphicEditor {

public wvoid drawShape (Shape 3) |
1f (3.m type==1)
drawBRectangle(3):
else if (3.m_type==2)
drawCircle(3);
}
public void drawCircle(Circle r) {....}
public wvoid drawRectangle (Rectangle r)

}

class Shape |
int m_type;
1

class Rectangle extends Shape |
Bectangle() {
super.m type=1;
}
!

claszs Circle extends Shape {

[....1]

GraphicEditor

Hrawlrcle):vod
HlrawR ectangle (v oid
HlrawShapel) v oid

When'a new shape 15 added this
should be changed(and this is bad!t)

I
N

if (5. type == 1)
drawRectangle();

B,

glse if (5.m_type == .2

drawlircle();

Circle() {
guper.m type=2;

}

Rectangle |—— Shape < —— Circle
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sdrawShap eis: Shape Tvoid -1 -: 5 cronadl
fll’ ’ ] E }
Shape | "
— <} )
i —
+araw() okl ! Mo changes regired when a new
i shape-is added{GoodHh
Rectangle Cirele
// Open-Close Principle - Good example
) _ class GraphicEditor {
+draw}: void +draw(): void public void drawShape (Shape 3) |

3.draw() r

}
}

class Shape |
abatract void draw();

}

clazs BRectangle extends Shape |
public volid draw() {
S/ draw the rectangle

}



NMpuHUuUN Ha cyocTUTYLMATA
(JluckoB)

 HacnegHuuute TpsibBa ga 6baaT 3aMecTMmMm
OT TEXHUTE Da30BU Knacose.

 [1lpaBunHa nepapxma Ha KrnacoBeTe.

* Metogu nnu PyHKUMN, KOUTO N3NON3BaT TUM
oT 6a30B Knac, TpsAbBa aa morat Aa paboTar
N c 00EeKTM OT HacrnegHuumTe 6e3 aa ce
Hanara npomsiHa.



If it looks like a duck, quacks like a duck, but needs batteries —
you probably have the wrong abstraction
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- — p —
Board = no I-u ThreeDBoard 2
Class Class

= Board
= Properties ;
4 = Properties
P Height | get: set: ] : int S |
T Tiles { get: set: } : int{][] ' ThreeDTiles | get: set: } : int{J(][]
5 Width { get: set: ) : int Ly | B ZPos{get set}:int
5 Methods = Methods
@ AddUnit(int unit, int x, inty) : void W Addl_.l'ni'.c[int x-, inty, Iltjlt Z): w?i!:l
@ GetTile{int x, inty) : int{][] V¥ GetTile(int x, inty, string 2) : int
@ GetUnits(int x, inty) : List ¥ GetUnits(intx, inty, int2) : int
¥ RemoveUnit{int unit, int x, int y) : void v Hemn:ﬂ.-el._lnit[ir-ﬁt X, ir.'|1: Y. i'_‘t Z): "-"Ui‘_i
¥ Removelnits{int x, int y) : void ¥ Removelnits(int x, inty, int z) : void
I | A

Instead of extending Board, ThreeDBoard should be

composed of Board objects. One Board object per unit of
the Z axis.




[MpuHUMN 3a pa3genaHe Ha
nHTepdeunucure

Classes should not depend on interfaces that they
not use.

« The meaning of this phrase is to avoid tying a client
class to a big interface if only a subset of this
Interface is really needed.

« Many times you see an interface which has lots of
methods.

« This is a bad design choice since probably a class
Implementing it will infringe Single Responsibility
Principle and for many other issues which arises
when interfaces grow.



You want me to plug this in, where?
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SS interface segregation principle — bad example
interface IWorker |

public wvoid work() ;

public woid eat();

class Worker implements IWorker
public wvoid work() {

FF .. _working
1
public woid eat{) |
o gating in launch brezsk

class SuperWorker implements IWorker{
public woid work({) |

S ... working much more

public woid eat() |
SS ... eating in launch break

class Manager |
IWorker worker;

public woid setWorker (IWorker w) |

worker=w;

public wvoid manage () {
worker . work () ;

S/ interface segregatiocn principle — good example
interface IWorker extends Feedable, Workakle |

}

interface IWorkakle |
public woid work();

interface IFeedable]
public void eat();

class Worker implements IWorkakle, IFeedabkle]
public wvoid work({) {

Ff ... .working

public woid eat () {

Ff - ... eating in launch break

class Bobot implements IWorkable{
public woid work() {
Ff ... .working

class SuperWorker implements IWorkakle,
public wvoid work() {
fdo.

IFeedakble

. working much more

public woid eat() |
Ff ... eating in launch break



[MpuHUUN 3a oOpbLLLAHe HaA
3aBUCUMOCTTA

« Depend upon abstractions. Do not depend
upon concretions.

* High-level modules should not depend on
low-level modules. Both should depend on
abstractions.

* Abstractions should not depend on details.
Detalls should depend on abstractions.

High Level Classes --> Abstraction Layer --> Low Level Classes



Would you solder a lamp directly to the electrical
wiring in a wall?

DEPE NDENCY INVERSION 1 m\( u l E

YOS TON o A LD L)f-f"-; » et ‘ " AV



http://lostechies.com/derickbailey/files/2011/03/DependencyInversionPrinciple_0278F9E2.jpg

// Dependency Inversion Principle - Bad example [/ Dependency Inversion Principle - Good example

class Worker { interface IWorker |
public vold work() { public wvoid work():
S ... working
) 1
} ] . .
cla3a3s Worker implement3 IWorker{
class Manager | public void work() {
Worker m worker; Ff ....WoEKing
public wvoid setWorker (Worker w) | 1 !
N _wWorker=w;
1
class SuperWorker implements IWorker|
public void manage({) | public void work() {
m_worker.work(): F/ueeo wWorking much more
! }
: }
class SuperWorker |
public veid work() | class Manager |{
ffee.. working much more IWorker m worker;
1
} public volid setWorker (IWorker w) |

N _Worker=w;

public wvoid manage() {
m_worker.work():

}



