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Java Tasarim Sablonlar1 ve Yazilim Mimarileri
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Tasarim sablonu nedir?
Interface / Abstract simif nedir?
Olusturucu Tasarim Sablonlari

Factory, Abstract Factory,
Builder, Prototype,
Singleton

Yapisal Tasarim Sablonlan

Adapter, Bridge, Facade,
Decorator, Composite, Flyweight,
Proxy

Davramissal Tasarim Sablonlar:

Command, Memento,
Strategy, Iterator, State, Observer,
Visitor
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Extreme Programming

Extreme Gevik manifesto
Pfog =112 01 i “g Extreme Programming nedir?
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Sunumun Icerigi

Tasarim nedir?

Tasarim nasil olusur?

Iyi tasartmin amaci nedir?

Kotii tasarim belirtileri

Tasarim Prensipleri

Sinif bazinda tasarim prensipleri
Paket bazinda tasarim prensipleri

Test edilebilir tasarim

Ozcan Acar © 2009 Kurumsal ]ava.com



!

g
Al ¥ i A,

SE88585

5

A T

o m miale

i

Rty

T 04 1 1y Y S ey ey

Tasarim Nedir?

® Tasarim, bir program i1¢in
tasarim sablonlar1 ve
prensipler1 kullanilarak
olusturulan yapidir.
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Tasarim Nasil Olusur?

Program
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Iyi Tasarimin Amaci

® Yazihim sisteminin esnekligi
o Yazilim sisteminin gelistirilebilirligi

® Yazilim sisteminin bakilabilirligi
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Kotii Tasarim Belirtileri

Binlerce satirhik simiflar ve metotlar
Birden fazla sorumluluk yitiklenen simiflar
Paketler (package) arasi1 dongti olusmasi

Unit testlerinin olmamasi ve dolayh olarak
Kodun tekrar yapilandirilabilme
(refactoring) ozelliginin zayiflamasi

Switch komutunun kullanilmis olmasi
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Kotii Tasarim Belirtileri

® Cyclomatic complexity degerinin ytuiksek
olmasi

® Hicbir tasarim sablonunun kullanilmamasi
ya da yerli yersiz bilimum tasarim
sablonlarimin kullanilmis olmasi

® Kod erozyonu...
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Tasarimda Dikkat Edilmesi Gereken Hususlar

Bakim (Maintainability)

Performans (Performance)
Genisletilebilirlik (Extensibility)
Uyumluluk (Compatibility)

Guvenilirlik (Reliability, Fault-tolerance)
Tekrar kullanilabilirlik (Reusability)
Givenlik (Security)

Kullanilabilirlik (Usability)

Modulerlik (Modularity)
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Tasarim Prensipleri

Sinif Bazinda

Loose Coupling (LC)

Open Closed Principle (OCP)

Single Responsibility Principle (SRP)
Liskov Substitution Principle (LSP)
Dependency Inversion Principle (DIP)
Interface Segregation Principle (ISP)
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Tasarim Prensipleri

Paket Bazinda

Reuse-Release Equivalence Principle (REP)
Common Reuse Principle (CRP)

Common Closure Principle (CCP)

Acyclic Dependency Principle (ADP)

Stable Dependencies Principle (SDP)

Stable Abstractions Principle (SAP)
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Esnek Bag
Loose Coupling (LC)

FEemoteControl T

1 “I:;.

RemoteControl tek basina var olamaz, tekrar kullanilabilirligi
distiktiir.

TV sinifinda meydana gelen degisiklikler RemoteControl
sinifim etkiler.

RemoteControl sinifi sadece TV sinifi ile beraber calisabilir.
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Esnek Bag
Loose Coupling (LC)

RemoteControl i 1 <<interfacer>=
}Hemnteﬂnntrullnterface
s woid
onil o woid E:fg . Ez:d
off() : waid '
FANAN
o
I
| -:-:4.33“3.3:-;:— z2realizes=
-7 | Wih;irealize}:-
- -
- : "
T Radia CDPlayer
an): waid ani): waid ani) : waid
off) : waid offi) : waid offi) : woid
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Acik Kapal1 Prensibi
Open Closed Principle (OCP)

Programlar gelistirilmeye acik ama degistirilmeye kapali
olmalidur.

T
RemaoteContral ; ]
:.\_J:.tnrliln[j cwrdid
tw O woid
- - R 1 1
onfobj : Object) : woid ‘;:.I
offfabj : Object) : woid CDFlayer
cdng) : woid
cd O woid
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Acik Kapal1 Prensibi
Open Closed Principle (OCP)

public void on (Object obj)
{

if (obj instanceof TV)

{
((TV)obj) .tvOn () ;

}

else if (obj] instanceof CDPlayer)

{
((CDPlayer)obj) .cdOn () ;

}
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Acik Kapal1 Prensibi
Open Closed Principle (OCP)

RemoteContral i 1 <<interfaces=
}Hemnteﬂnntrullnterface
s woid
onil o woid E:fg . Ez:d
off() : waid '
AN
o
I
| -:-:4.33“3.3:-;:— <<realize==
- | “marealizes s
- -
- : "
T Radia CDPlayer
an): waid ani): waid ani) : waid
off) : waid offi) : waid offi) : woid
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Acik Kapal1 Prensibi
Open Closed Principle (OCP)

private RemoteControlInterface remote;

public RemoteControl (RemoteControlInterface remote)

{

this.remote = _remote;

}

public void on ()

{

remote.on () ;

}

public void off ()
{

remote.off () ;

}
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Stratejik Kapama

® Eger kapama tam saglanamiyorsa, kapamanin stratejik olarak
implemente edilmesi gerekir.

® Programci implementasyon oncesi meydana gelebilecek
degisiklikleri kestirerek, implemente ettigi metotlarin kapalilik
oranini yukseltmelidir. Bu tecriibe gerektiren stratejik bir
karardir.

®  Programci her zaman ne gibi degisikliklerin olabilecegini
kestiremeyebilir. Bu durumda konu hakkinda arastirma
yaparak, olusabilecek degisiklikleri tespit edebilir. Eger
olabilecek degisikliklerin tespiti miimkiin degilse, beklenen
degisiklikler meydana gelene kadar beklenir ve
implementasyon yeni degisiklikleri de yansitacak sekilde OCP
uyumlu hale getirilir.
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Tek Sorumluk Prensibi
Single Responsibility Principle (SRP)

Customer

name : String
firstHame : String
birthday : [ate

create) : woid
delete() : woid
sendEmail) : waid
logind) : woid
createCrden) : Order
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Tek Sorumluk Prensibi
Single Responsibility Principle (SRP)

<Zintedfaces== Customer Customerban
LaginSerrice

name : String

logi =t : Cust Dwoid firsth : Stri 1
agin{customer : Customer) @ wai |- ame rng sreater) : Customer
bithday : Date

A deletefcus : Customen) : woid
updatelcus ; Customer) : waid

|
I 2s i
realize==:
! £

. . |
LoginSernvicelmpl ’ ] | <<realizes>

CustomerDaalmpl

login(customer : Customer @ void

deletelcus ; Customern ; vaid
create) ; Customer
1 updatelcus ; Customer) : woid

<<interfaces=

EmailSenice

sendEmailicus : Customer) @ waid

i

| .
A <<realizes=

EmailServicelmpl

sendEmaillcus ; Customer) : vaoid
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Liskov Yerine Ge¢me Prensibi
Liskov Substitution Principle (LSP)

Barbara Liskov: Alt siniflardan olusturulan nesneler iist
siniflarin nesneleriyle yer degistirdiklerinde ayni davranisi
gostermek zorundadirlar.

Client

printla : &) woid

printB0) : waid printC): waid
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Liskov Yerine Ge¢me Prensibi
Liskov Substitution Principle (LSP)

public void print (A a)
{

if (a instanceof B)

{
((B)a) .printB();

}

else if (a instanceof C)

{
((C)a) .printC();

}
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Bagimliliklarin Tersine Cevrilmesi Prensibi
Dependency Inversion Principle (DIP)

>~ =

FEemoteContral >< TW
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Bagimliliklarin Tersine Cevrilmesi Prensibi
Dependency Inversion Principle (DIP)

FRemoteCantrol 1 i <<interfaces=
}Hemnteﬂnntrnllnterface
cwidid
an() : waid z:fg _ :E:d
off) : waid '
AN
o
|
| -i-inlealizeh:- Z<Zrealizes=
- | “edrealize s
- "
- : .
T Radia COFlayear
ani): waid ani): vaid ani): waid
offi) : woid affi) : waid offi) : woid
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Arayiiz Ayirma Prensibi
Interface Segregation Principle (ISP)

<zintefacer=

Connectar

commit) : woid
rallbach’) : waid
send(s : String) : wvoid
receivel]: String

AN AN

| |
| <<redlizey = zzredlizes=

dhdSConnectar FEMIConnectar
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Arayiiz Ayirma Prensibi
Interface Segregation Principle (ISP)

public class RMIConnector implements Connector

{

public void commit ()

{

throw new RuntimeException ("not implemented");

}

public void rollback()
{

throw new RuntimeException ("not implemented");

}

Ozcan Acar © 2009 Kurumsal ]ava.com



Arayiiz Ayirma Prensibi
Interface Segregation Principle (ISP)

<<interfacer> <<interfacer>
JMSConnectar EMIConnector
commit]: waid send(s ; String); wvoid
rollbachl) : waid receive) : String
send(s : String) : woid
receive) : String ‘&

£

I

I

I
I I
| | <<redlize=>
: <=realize=> :

JMSConnectarlmpl RMIConnectorimpl
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Tasarim Prensipleri

Paket Bazinda

Reuse-Release Equivalence Principle (REP)
Common Reuse Principle (CRP)

Common Closure Principle (CCP)

Acyclic Dependency Principle (ADP)

Stable Dependencies Principle (SDP)

Stable Abstractions Principle (SAP)
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Tekrar Kullanim ve Siiriim Esitligi
Reuse-Release Equivalence Principle (REP)

Tekrar kullanimi kolaylastirmak 1¢in paket stirimlerinin
olusturulmasi sarttir. REP‘e gore tekrar kullanilabilirlik (reuse)
siirlim (release) ile direk orantilidir. Siiriim ne 1htiva ediyorsa, o
tekrar kullanilabilir.
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Yeniden Ortak Kullanim Prensibi
Common Reuse Principle (CRP)

® Beraberce tekrar kullanilabilir yapida olan siniflarin ayni paketi
icinde yer almasi gerekir.

® Y paketindeki D siifi degisiklige ugradig: taktirde Y paketinin
yent bir stirtimi olusturulur. Bu durumdan, D sinifina bagimlh

olmayan A simifi etkilenir. )
Ozcan Acar © 2009 Kurumsal ]ava.com



Ortak Kapama Prensibi
Common Closure Principle (CCP)

Ayni sebepten dolay1 degisiklige ugrayabilecek siniflarin ayni paket
icinde yer almas1 gerekir.

CCP daha Once inceledigimiz, smiflar i¢in uygulanan Single
Responsibility (SRP) prensibinin paketler i¢in uygulanan halidir.

Her paketin degismek ic¢in sadece bir sebebi olmalidir.

CCP uygulandig taktirde sistemin bakilabilirligi artirilir ve test ve yeni
siiriim 1¢in harcanan zaman ve emek azaltilir.

Ozcan Acar © 2009 Kurumsal ]ava.com



Dongiisiiz Bagimlilik Prensibi
Acyclic Dependency Principle (ADP)

® Paket A, B ve dolayhi
olarak C paketine
bagimlidir.

—— ® Paket A i¢indeki bir sinifi
test etmek i¢in paket C ve
i | D‘yi testlere dahil

i i etmemiz gerekmektedir.

: : ® C ve D paketleri diger
paketlerden bagimsiz
olarak test edilebilir.
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Dongiisiiz Bagimlilik Prensibi
Acychc Dependency Principle (ADP)

® B, Cve D paketleri arasinda
dongli mevcuttur.

® D paketini test edebilmek
icin B ve C paketlerine
; thtiya¢ duyulmaktadir.

'EE___

< ® Déngii test edilebilirligi

i zorlastirir. Olusan

bagimliliklardan dolay1

: dolayli olarak bagimli olan

paketlerin yapisal degisme
rizikosu artar.
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Dongiisiiz Bagimlilik Prensibi
Acyclic Dependency Principle (ADP)

® Paketler aras1 dongiiyii
yok etmek i¢in, paket B
ve D‘nin bagiml

| olacagi yeni1 bir paket

: X olusturulabilir.
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Ortalama Bilesen Bagimlilig:
Avarage Component Dependency (ACD)

~

||

||

||

ACD =15/6 = 2,5

||

||

A

||

ACD =26/6 =4,33
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Ortalama Bilesen Bagimlilig:
Avarage Component Dependency (ACD)

ACD=6/3=2 ACD =5/3=1,66
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Ortalama Bilesen Bagimlilig:
Avarage Component Dependency (ACD)

asterim Katmani Izletme Katmani Weri Katmani
ccinterfacess | |Fom terface=>
Controller || =inienace StudentDao
1 1 Studenthlanager
.& 1 |
l |
I ==t lize== I StudentDacimpl
' |
Studenthanagerimpl | 1 -i-ire:alizek-k-

ACD =5/3 =1,66
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Dayanikli Bagimliliklar Prensibi
Stable Dependencies Principle (SDP)

A sorumlu (responsible) ve bagimsiz (independent)
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Dayanikli Bagimliliklar Prensibi
Stable Dependencies Principle (SDP)

B

E SN
P
=

B sorumsuz (irresponsible) ve bagimh (dependent)

Ozcan Acar © 2009 Kurumsa 1 ]ava.com



Dayanikli Bagimliliklar Prensibi
Stable Dependencies Principle (SDP)

® SDP‘ye gore bagimliligin yont dayanikli paketlere dogru
olmalidir, ¢linkii

® dayanikli olmayan bir pakate bagimlilik duyan bir paket dogal
olarak degisikliklere maruz kalacaktir ve dayanikliligini

yitirecektir.

® Dayanikli paketler diger paketlere nazaran daha az degisiklige
ugrarlar.

® Bir paketin dayaniklilik oran1 bagimlilik yoniinii tayin eder.
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Dayanikligin Olciilmesi

Dayaniklilik ol¢tlebilir bir yazilim metrigidir.
Bu metrigi elde etmek 1¢in kullanabilecegimiz iki deger vardir:

Afferent Couplings (Ca):
Paket i¢inde bulunan siniflara bagimli olan diger paketlerin adedi

Efferent Couplings (Ce):
Paket icinde bulunan siniflarin bagimh oldugu diger paketlerin adedi
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Dayanikligin Olciilmesi

Ce

e i

I (instability) paketin dayaniklilik degerini gosteren O 1le 1 arasinda
bir degerdir. 0 degerine yaklasildik¢a paketin dayaniklilig: artar.
1 degerine yaklasildikca paketin dayaniklilig: diiser.
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Dayanikli Soyutluk Prensibi
Stable Abstractions Principle (SAP)

® Paketlerin dayanikli olmalar: sisteme yeni davranis bigimlerinin
kazandirilmasinin ontinde bir engel olmamalidir.

® Sisteme yeni davranis bi¢cimlerinin soyut (abstract) ve interface
siniflar kullanarak kazandirabiliriz.

® SAP, dayanikli olan paketlerin ayn1 zamanda soyut siniflara
dayandirilarak, yeniliklere ac¢ik olmalar1 gerektigini soyler.

®  Sadece soyut yapilar degisikliklere kars1 diren¢ gosterebilirler.
©® SAP dayanikli olmayan paketlerde somut siniflarin bulunmasi

gerektigini soyler. Bu sekilde somut siniflarin degistirilmeleri
kOl&Yl&Slr Ozcan Acar © 2009 Kurumsal ]ava.com



Dayanikli Soyutluk Prensibi
Stable Abstractions Principle (SAP)

Soyutluk oOl¢tilebilir bir metriktir.
Bu metrig1 tespit etmek 1¢in kullanabilecegimiz formiil su sekildedir:

;'El — N':I 0 — 1 arasinda

bir degerdir.

Mo

A (Abstractness):  Soyutluk oram
Nc: Paket 1cinde bulunan siniflarin adedi
Na: Paket 1¢inde bulunan soyut siniflarin adedi
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Soyutluk (A) ve Dayaniksizlik (I)
Arasindaki Iliski

0.1: Soyut ve dayanikli

__(0.1)
F ] 1,0: Somut ve dayaniksiz

i 1.1: Soyut ve bagimlilig
i olmayan siiflar. Faydasiz
| paketler!

0,0: Somut ve dayanikl.

1.0y Gelistirilmesi miimkiin degil,
clinkii paket icinde soyut sinif
yok!

Paketler 1deal sartlarda 0,1
veya 1,0 koordinatlarinda

olmalidir.
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Main Sequence

r% [Metrics E:E\ = 5
‘ ‘ Instability - =
® 0-1 arasinda bir degerdir.
® 0 degeri paketin direk
main sequence ¢1zgisl
uzerinde oldugunu
gosterir. "
>
L. B .. ,,l!:.hstractness
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Kod Bazinda Tasarim Kurallari

En fazla 500-700 satirlik siniflar (LOC — Lines of
Code)

Cyclomatic complexity < 15
Paketler aras1 dongti olmamali
ACD degeri distik tutulmali (%10)

Miumkiin mertebe bagimlilik soyut siniflara dogru
olmali (interface simif kullanimi)

Kalitim hiyerarsilert derin olmamali, kalitim
yerine kompozisyon kullanilmali

Projelerde guinliik metrik 1statistik raporlar

Olu$turulmall Bzcan Acar © 2009 Kurumsa 1 ]ava.com



Degisikligin Maliyeti
Software Technology Support Center (STSC) tarafindan
yapilan bir arastirma
* 50 bin satirlik bir programa 3 bin satirlik ekleme yapilacak

* 1. ekip tasarim degisikligi yapilmadan ¢alismalarini tamamliyor

* 2. ekip 1yilestirilmis ve dongiistiz bir tasarim ile ¢alismalarini tamamliyor

Effort Defects

40

30

Months Defects 20+

104

Unstructured Structured Unstructured Structured
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Tasarim Kontrol Araclar:

Sun Coding Style ¥iolations - Microsoft Internet Explorer - |EI|£|
T S ( s ' a7
J @ Zuriick - Q - @ @ \-_h ‘ p Suchen “z"’_\g‘ Favariten @ ‘ L{g == % E o F

J Adresse I@ Criwarkspace! shopbuildicheckstyle-repaortl checkstyle_repart. bkl j Wechseln zu

J Datei  Bearbeiten  Ansicht  Eavoriten  Exbras 2 |

Coding Style Check Results _l

=10 |

_ J Datei  Bearbeiten  Ansicht  Eavorten  Extras 2 |al

| uriicl - €Y - | @ uchen “r avoriken < :l,. L2 -7
Total fles checked |42 [Qaorie - © - ) 1B B| Povtm yyremn | 312 A

| adresse [&] c:\workspace!shopibuildifindbugs-reportfindbugs-reportt. html | B3 wechseln zu
Files with errors |24

Total errors 99 FindBugs Report

Errors per file 2

-

Project Information

The following are violations of the Sun Coding.| Freject =<umnamed project>=>

FindBugs version: 1.3.0

File: | CiworlespacelShoplsrclshopibusinessi
T

—. — . Code analyzed: —
2} EMMA. Coverage Report (generated Wed Sep 10 10:02:00 EEST 2008) - Microsoft Internet Explorer -1ol x|
Datel Bearbeiten  Ansicht  Faworiten  Extras 2 | 4 hoptbuildiclasses
q Ty 301 y
@mruck S B @ ;h ‘ psman 7 Favoriten @‘ E’z' & %a B - _J o 23
Adresse [ C:workspacelshop|buldiemma-reporticoverage. himl | [E] wechseinzu
EMMA Coverage Report (generated Wed Sep 10 10:02:00 EEST
E =Tk
Datei  Bearbeiten  Anseht Favorken Extras 7 | &
OVERALL COVERAGE SUMMARY Qe - ) - [¥] (8] (D] Dsren ormoren €] 2 2 B - ) G0 B
adregze [B) porthpmd_report bt =] B wechselnzu
[ name [ class, % | method, % | block, % [ -
[all classes [Bex (78} | 76%  (25-33) | 30% (355-395) [ PMD report =
OVERALL STATS SUMMARY Problems found -
L | -
total packages 4 # File Line Problem P
mtai ETEE“BME files: 8 1 Ciworkspace\Shoplsreishoplt oginiLoginManagerException java 7 Avoid variables with short names fike ¢ d
total classes .
total methods 2 Ciworkspace\Shoplarciehoplk loginLoginManageruapl java 15 f;;‘g“;“zm‘:md?ﬂj is not assiged and could
total executable lines: 104 e cecarec g
. o P Parameter ‘password is not assigned and
3 Ciworksp o '3 java B i ot
COVERAGE BREAKDOWN BY PACKAGE Se el ol L
Local variable 'result’ could be declared
4 CiworkspaceShoplsrcishop't loginLoginManagerlmpljava L o
name class, % method, % block, @ =
shop business login 75% (374 [59% (10-17) | 71% (90-1| 5 Giworkspace\Shoplsrolshoplt login Lo ginManagerlmpl java oo Lecal variable 'dacResult could be
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Test Edilebilir Tasarim

Kalitim (inheritance) yerine kompozisyon
kullanilmalidar.
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Test Edilebilir Tasarim

Static metot ve Singleton yapilar kullanilmamalidir.

public class PdfCreatorTest extends TestCase

{
public void testPdfCreator ()

{

assertTrue (PdfCreator.create()) ;

}
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Test Edilebilir Tasarim

Bagimliliklarin 1sole edilmesi gerekair.

public class PdfCreator

{
public Pdf create()

{

PdfCreatorService service =
PdfCreatorService.getInstance() ;
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Test Edilebilir Tasarim

public class PdfCreator

{
public Pdf create()

{

PdfCreatorService service

protected PdfCreatorService getService ()

{

return PdfCreatorService.getInstance();

= getService () ;
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Test Edilebilir Tasarim

public class PdfCreatorTest extends TestCase

{
public void testCreatePdf ()

{

PdfCreator creator = new PdfCreator ()

{

protected PdfCreatorService getService ()

{

return new DummyPdfCreatorService() ;

b g

assertNotNull (creator.create()) ;

Ozcan Acar © 2009 Kurumsal ]ava.com



Test Edilebilir Tasarim

Bagimliliklarin enjekte (injection) edilmesi, testleri
kolaylastirir.
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Test Edilebilir Tasarim

public class PdfCreator
{

private PdfCreatorService service;

public Pdf create|()
{

PdfCreatorService service = getService();

public PdfCreatorService getService ()

{

return service;

public void setService (PdfCreatorService service)

{

this.service = service;

Ozcan Acar © 2009 Kurumsal ]ava.com



Test Edilebilir Tasarim

public class PdfCreatorTest extends TestCase

{
public void testCreatePdf ()

{
PdfCreator creator = new PdfCreator();
DummyPdfCreatorService service =
new DummyPdfCreatorService() ;
creator.setService (service) ;
assertNotNull (creator.create());
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