ISTANBUL TE

AMAC

» Yazihm Muhendisliginin Hedefi : Kaliteli Yazihm
» Nesneye Dayali (ND) Yaklasim ile Nasil Ulagihr?
» Yazilim Yasam Cevrimi:

= jsteklerin Cozlimlenmesi, Sistem Co6ziimleme, Tasarim,
Kodlama, Tumlestirme, Sinama, Bakim

= ND Co6zlmleme, ND Tasarim, ND Sinama
= Standartlar: RUP ve UML m
» Bilgisayar Destekli Yazilim Mihendisligi — CASE

= Rational Software — Rational Rose Enterprise Edition

[ Nesneye Dayall Yazilim Mihendisligi 2 ]




Tell me and | forget. Teach me and | remember.
Involve me and | learn.
—Benjamin Franklin

{ Nesneye Dayali Yazilim Mihendisligi 3 ]

Kitaplar

“Managing Software Requirements: A Use Case Approach,”
Dean Leffingwell, Don Widrig Addison Wesley, 2003, ISBN: 0-321-
12247-X

“UML Distilled - A Brief Guide to the Standard Object Modeling
Language,” Martin Fowler, Kendall Scott, Addison Wesley, 1999,
ISBN: 0-201-65783-X

“UML Reference Manual,” James Rumbaugh, Ivar Jacobson, Grady
Booch, Addison Wesley, 1999, ISBN: 0-201-30998-X

“Visual Modeling with Rational Rose 2000 and UML,” Terry
Quatrani, Addison Wesley,1999, ISBN: 0-201-69961-3

“Writing Effective Use Cases,” A.Cockburn, Addison Wesley

“Rational Unified Process Made Easy: A Practitioner's Guide to the
RUP,” Per Kroll, Philippe Kruchten, Addison Wesley

{ Nesneye Dayali Yazilim Mihendisligi 4 ]




[CERIK

1. Butunlestirilmis Modelleme Dili:
UML—Unified Modeling Language

2. Butinlestirilmis Stirec Modeli:
RUP—Rational Unified Process

3. Rational Rose Enterprise’a Genel Bir Bakis

4. Uygulama: Royal Service Station

5. Tasarim Kaliplari

[ Nesneye Dayall Yazilim Mihendisligi

UMIE GIRIS
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UML NEDIR?
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»UML vyazilim sisteminin  6nemli Dbilesenlerini
tanimlamayi, tasarlamayr ve dokimantasyonunu
saglayan grafiksel bir modelleme dilidir

» Yazilim gelistirme sirecindeki tim katilimcilarin
(kullanici, 1s c¢Ozimleyici, sistem ¢b6zumleyicli,
tasarimci, programcl,...) goziyle modellenmesine
olanak saglar,

»UML  gOsterimi  nesneye  dayali  yazilim
muhendisligine dayanir.

[ Nesneye Dayali Yazilim Mihendisligi 7 ]

Ortak Bir Dil

I%(de

» Tiim miihendisler | simgesinin anlamini bilir

derindir!
P co: Ters sekiz?

-

» Kapasite?
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P Simge basit olsa da arkasindaki anlam karmasik ve

[ Nesneye Dayali Yazilim Mihendisligi
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Yontem Savasl

P Ekim 1995: Herkese acik ilk taslak (Strtm 0.8)
» Temmuz 1997: Stirim 1 OMGye standart olarak sunuldu

» Kasim 1997: UML OMG tarafindan standart olarak kabul edildi.

» Giincel stirim: UML 2

Rumbaugh
Bocch l Jacobscn
\ /
S BAgryor
Castcar
Fra: afal gruh
“"‘*--_..,__L _____ s

Um '
Shlagr-Mallor
[ .,—'-"'"_'J '_\-H_‘-‘-—\ Harml
i chat

Gamena ot a / \ wiemos | 1NTEE AMIgOS:
b iy OO remtimes - Booch, Rumbaugh, Jacobson

Ermiby Fusian
DN CEseet  Ope EBon RACHITIASL Fudas(n rurlarg
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Microsoft,

: Dracle,
0ct 85 B, HP &

Dr. var Jacobson joins p other indusiry leaders
Rational (Fall of 1995) ase

Dr. James Rumbaugh joins
Rational (Oct, 1994)

[ Nesneye Dayali Yazilim Mihendisligi




Unified Modeling Language 1

UML’in Kazanimlari

Yazilim sistemi herhangi bir kod yazmadan
once profesyonelce tasarlanir ve
dokiUmantasyonu yaptlir

Yeniden kullantlabilir kod parcalari kolaylikla
ayirt edilir ve en yuksek verimle kodlanir

Daha dusik gelistirme maliyeti

Tasarimdaki mantiksal bosluklar tasarim
cizimlerinde kolaylikla saptanabilir

Nesneye Dayali Yazilim Mihendisligi 11 ]
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UML’in Kazanimlari—2

Daha az surpriz — yazilimlar beklendigimiz
sekilde davranirlar

Overall design will dictate the way software is
developed — tiim tasarim kararlari kod
yazmadan verilir

UML “resmin tamamini” gormemizi saglar

More memory and processor efficient code is
developed

Sistemde degisiklik yapmayi kolaylastirir

{ Nesneye Dayali Yazilim Mihendisligi 12 ]




UML’in Kazanimlari—3

» Less ‘re/learning’ of the system takes place

» Diagrams will quickly get any other developer
up to speed

» Programcilar arasinda daha etkin bir iletisime
olanak saglar

Unified Modeling Language 1

{ Nesneye Dayali Yazilim Mihendisligi 13 ]

UML’in Gelistirme Sirecindeki Yeri

» Three Amigos UML’i gelistirirken, dilin belirli bir sureg
modeline bagli olmamasina 6zen gdsterdiler.
» Farkli stire¢c modelleri: RUP, Shlaer-Mellor, CRC ve Extreme
Programming kullanilabilir.

=RUP : Three Amigos tarafindan gelistirildi.

=Derste RUP’u inceleyecegiz
» Bu nedenle UML farkli yazilim projelerine cevap verebilecek
genellige sahiptir:
E-Ticaret Uygulamasi x Askeri Uygulamalar

Dokimantasyon, Sinama, Performans

» UML nasil yazilim gelistirilecegini séylemez!
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Hatirlatma

»“Sire¢ Ydnetimi” konusuna kisa bir geri donls yapalim:
=Selale Modeli
=\V/-Modeli
=Spiral Model
=Artimsal ve Yinelemeli Modeller

Unified Modeling Language 1

{ Nesneye Dayali Yazilim Mihendisligi

Selale Modeli

= REQUIREMENTT vty . " .
anALYEts * “Kuguk” projeler i¢in uygun
(5] o o
g n sz * Birkac aylik projeler
= BEslaN
S \ —‘
- FROGRAN
;' T el
£ \__
> “ead  pObiNe |
E =
> | | OMIT K [WTE Big-Bang Etkisi
- GEATION TLATING e
@ ——————
= e ITEN ]
:C) : Tsting |
b AECEFTARGE
) TEATING

'\E_ oFERATION
1 & MAITINANLE

{ Nesneye Dayali Yazilim Mihendisligi




Selale Modelin Yitirimleri

Maliyeti

Unified Modeling Language 1

Zaman

Hatayi Dulzeltmenin

[ Nesneye Dayall Yazilim Mihendisligi

Spiral Model

F'Ir.-.m'ul'u

Cupioimi
ComEmunCEhon

Project enlry
palnt anis

Enginesrir a

evalualion

I: Froduct mosninnancn projocts

Product enhancamend peopect

Mow product dovelopmen projecty

Concept developmant projech

Consirechion & rolease
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Spiral Modelin Kazanimlari

» Takim yazilim yasam ¢evriminin tim asamalarina katilir,
» Kisa strede ve dizgtn araliklarla geri besleme alinir,

» Riskli bilesenler dnceden kestirilebilir ve gerceklenebilir,
» isin dlcegi ve karmasikligl dnceden kesfedilebilir,

» Calisan bir surimin varligi takimin moralini ylksek tutar,
» Projenin durumu daha kesin olarak degerlendirilebilir.

Unified Modeling Language 1

{ Nesneye Dayali Yazilim Mihendisligi 19 ]

Rational Unified Process

»RUP yinelemli, artimsal, mimari merkezli, risk
gudumlu, kullanim senaryolarina dayali bir yazilim
gelistirme siireci modelidir.

» RUP iyi tanimlanmis ve yapilandirilmis bir yazilim
strecidir: Kimin Neden sorumlu oldugu, islerin
Nasil ve Ne Zaman yapilacagi agikca tanimlanir,
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{ Nesneye Dayali Yazilim Mihendisligi 20 ]
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UML’e Genel Bir Bakis

» UML de ¢ok sayida farkl sema var: Kullanim Senaryosu
Semasl, Sinif Semasi, Is Birligi Semasi, Ardisil Sema,...
» Amag isteme ve projeye farkli bakis acilarindan bakmaktir.
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Unified Modeling Language 1
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[ Nesneye Dayall Yazilim Mihendisligi 21 ]

UML’e Genel Bir Bakis

Static View

Class diagram
Object diagram

Functional View Dynamic View

Sequence diagram
Collaboration diagram
State chart diagram

Use Case diagram
Activity diagram
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UML’e Genel Bir Bakis

Activity
Diagrams
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Use Case
Diagrams

[ Nesneye Dayall Yazilim Mihendisligi 23 ]
Islevsel Gorinim
—
[<F) System
(=]
I
S N
1 % / ssumptions
= N D Pre-conditions
K O\ Dialog
<§3 N Post-conditions
L~
- 1 ] Exceptions
(5]
= Future Enhancements
c
= 0 I ) 3
2 Use Case Diagram pen lssues Activity Diagram
Use Case Narrative
[ Nesneye Dayall Yazilim Mihendisligi 24 ]
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Duragan Gorunim

Class diagram

Shipment

-date: Date=today
-destination: Address=null

delivers »»

Product

-desc: String=null
-serialnbr: String=systemassigned

-shipper: Vendor=null

+authorize(empl: Employee)
+seal(empl: Employee)
+ship(shipper: Vendor)

Object diagram

0..1 Alee

-spec_handling: String=null

+reserve(order: Order)
+stock(loc: Location)

21 : Product

- serialnbr=123456
4321 : Shipment spec_handling=
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desc=CD Player XL 850

96 : Product

date=01-27-02
destination=Portland, OR

desc=Speaker Set 55420
serialnbr=234567

shipper=Billy Bob's Trucking

spec_handling=fragile

[ Nesneye Dayali Yazilim Mihendisligi
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Devingen Gorinim

Sequence

: OrderFulfillmentClerk : System

} 1: +getOrderNbr() i :integer

[ zeasers |

Collaboration

2: return Order A
--->

: OrderFulfillmentClerk

Statechart

pack for shipping (Shipment)

1
Packaged
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1: getOrderNbr() «—

: System

[ Nesneye Dayali Yazilim Mihendisligi
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Kullanim Senaryosu Semasi

» Kullanim senaryosu semasi, tasarlanacak sisteme kullanici
go6ziyle bakildigindaki davranigini tanimlar.

» Semanin anlasiimasi oldukga kolaydir.

» [Bu nedenle] Hem gelistirme ekibinin hem de misterinin
ortak olarak calisabilecegi bir semadir.

» Analizde yardimci olur, tasarimda isteklerin anlagiimasinda
yardimci olur.

 emm—

Customer Barrow Book

Unified Modeling Language 1

(trom Actors) (from <Use Case Name>)

aktor

[ Nesneye Dayali Yazilim Mihendisligi

Kullanim Senaryosu Semasinin Bilesenleri

3. Use Case
o]
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| L}‘ 4. Association I 6. Generalization

[ Nesneye Dayali Yazilim Mihendisligi
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Kullanim Senaryosu Semasi

Q » Bir aktor birden fazla kullanim

S 7 senaryosunda yer alabilir
(¢ // StartUp . .
D 7 v cum e » Ayni senaryoda birden fazla aktor
c ~ ~ -
< O \ olabilir.
5 T @
87 Operator \\\\ Shutdown
= (from Actors) \\\\(lrum <Use Case Name>)
(<D} N
=)
S K
2 //// Produce Report
o} j:i/// (from <Use Case Name>)
E Order System 7 @
D from Actors) View Order Status

(from <Use Case Name >)

[ Nesneye Dayall Yazilim Muhendisligi 29 ]

Aktor

» Aktor eylemi baslatan nesnedir.

» Aktor nesnesi mutlaka bir kisi olmak zorunda degil.
» Soyut bir nesne olabilir: zaman, tarih, ...

» Aktor sistemin disindan bir nesne olabilir

» Kullanilan Simge: %

Operator

(trom Actors) Q

» Her aktor en az bir senaryo ile I
iliskilendirilmelidir: fom <k Cae Names
Ope%to\ Shutdown
(from Actors) (from <Use Case Name>)

Produce Report
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(irom <Use Case Name>)

[ Nesneye Dayali Yazilim Mihendisligi 30 ]




Unified Modeling Language 1

Kullanim Senaryolarinin Sagladigr Kazanimlar

» Sistemin erimini, sinirlarini belirler.

» Boylelikle gelistirilecek sistemin boyutunu ve karmasikligini
kafamizda daha rahat canlandirabiliriz.

» Kullanim senaryolari isteklerin ¢oziimlenmesine ¢ok
benzemektedir: daha nettir ve tamdir.

» Basit olusu msteri ile gelistirme ekibi arasinda iletisime
olanak tanir.

» Gelistirme asamasi i¢in temel olusturur.

P Sistem testi icin temel olusturur.

» Kullanici klavuzu hazirlamaya yardimci olur.

Nesneye Dayall Yazilim Muhendisligi 31 ]
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Cozundrlik Ne Olmah?

» Kullanim senaryosunun kullanimina iliskin bir 6rnek:
ATM cihazindan para ¢ekmek

Enter Card
(irom <Use Case Name>) ©
Enter PIN
(from <Use Case Name>)
Remove Card Customer Select Amount
(from <Use Case Name>) from Actors) (from <Use Case Name>)

-

Confirm Amount

(from <Use Case Name>)
Take Receipt

(from <Use Case Name>)

[ Nesneye Dayall Yazilim Muhendisligi 32 ]
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C0zUm

Amag: para cekmek

Unified Modeling Language 1

(from Actors)

Customer

 —

Withdraw Money

(from <Use Case Name>)

» Kullanim senaryosu, aktor icin bir amaci yerine getirmelidir.

[ Nesneye Dayali Yazilim Mihendisligi

-

Check Balance

(irom <Use Case Name>)
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x

Customer

(from Actors)

Transfer Money

(from <Use Case Name>)

O

Withdraw Money

(from <Use Case Name>)

[ Nesneye Dayali Yazilim Mihendisligi
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Kullanim Senaryolari Arasi Iliskiler

» Kullanim senaryolari arasinda g tdr iliski bulunabilir
» icerme «include»

Bir senaryo grubu i¢inde kullanilan baska bir senaryo grubudur
» Genigletme «extend»

Senaryo gruplari dogal akisa gore verilirler. Bu akistan olan
sapmalar genisletme iliskisi ile ana senaryodan olan sapma
gosterilir.

» Genellestirme

Siniflar arasindaki tireme iliskisine benzer. Genel bir senaryo

grubundan 6zel bir senaryo grubu taretilir.

Unified Modeling Language 1

[ Nesneye Dayali Yazilim Mihendisligi 35 ]

Ornek Kullanim Senaryosu

Withdraw Money Update Account
(from <Use Case Name>) (from <Use Case Name>)

Custom er\ <<extend>>
(from Actors)

Withdraw Money with Overdraft Protect Overdraft
Protection

(irom <Use Case Name>)
(from <Use Case Name>)

Unified Modeling Language 1

[ Nesneye Dayali Yazilim Mihendisligi 36 ]




Unified Modeling Language 1

Kullanim Senaryosu Anlatimi

1. Msteri kartint ATM cihazina tanitir. Sistem karttaki bilgileri okur ve
dogrular.

2.Sistem PIN kodunu sorar. Musteri PIN kodunu girer. Sistemi PIN kodunu
dogrular.

3.Sistem hangi tir islem yapmak istedigini sorar. Musteri “Para Cek*’i secer
4.Sistem cekilecek miktari sorar. Musteri miktari girer.

5.Sistem hesap tUrind sorar. Musteri hesap tlrun( girer.

6.Sistem ATM agini kullanarak kimlik, PIN kodu ve c¢ekilen miktari dogrular.
7.Sistem makbuz istenip istenmedigini sorar. Bu islem cihazda kagit varsa
yurataldr,

8.Sistem misteriden karti yuvasindan almasini ister. Musteri kartini alir. (Bu
istek musterinin karti cihazda unutmadigindan emin olmak icin giivenlik
amaciyla yapilir.)

9.Sistem istenilen miktar banknotu verir .

10.Eger musteri istemigse sistem kagit makbuzu verir. Senaryo sona erer.

Nesneye Dayall Yazilim Mihendisligi 37 ]
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Kullanim Senaryosu Anlatimi

» Standart bir format yok.
» Her firma kendine uygun bir format belirleyebilir.

v/ Senaryo: Senaryo adi

v Ozet tanitim: Senaryonun kisa bir tanimlamasi

v On kosullar: Senaryonun baglamast igin saglanmast gereken
kasullar

v Sonug kosullari: Senaryonun sonunda neler oldugu tanimlanir
v Ana Akis: Sistem igin olagan senaryo durumunda gerceklesen
etkilesimlerin bir listes verilir.

v’ Alternatif Akis: Olas alternatif etkilesimlerin tanimlanmasi

v Siradisi Akis: Beklenmeyen yada 6ngorulmeyen olaylarin
gerceklestigi senaryolar tanimlanir

[ Nesneye Dayall Yazilim Mihendisligi 38 ]
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Kullanim Senaryolarinin Yazilmasi

» Aktorlerin Belirlenmesi:
=Sistemin temel islevlerini kim kullanacak?
=Sistemin bakimini ve isletimini kim yapacak?
=Sistem hangi cihazlari kullanacak?
—Diger hangi sistemlerle etkilesimde bulunacak?
=Sistemin ¢ikiglarini kimleri ilgilendirir?

Unified Modeling Language 1

{ Nesneye Dayali Yazilim Mihendisligi

Sistem Davranisinin Belirlenmesi

» Aktorlerden yararlanarak sistem davranisinin belirlenmesi
—Aktorlerin temel islevi nedir?
—Aktor sistem bilgilerine erismeli mi?
—Durum degisiklikleri aktdre bildirilecek mi?
—Aktor hangi islevlere ihtiyag duyar?

Bu durumda asagidaki sorulari da sormak uygun olur:
=Sistemin gerek duydugu giris ve ¢ikis nedir?
=Sistem dis olaylardan etkilenir?
—Su andaki sistemin eksiklikleri ve problemleri nelerdir?
—Periyodik olarak gerceklestirilen islemler var mi?
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» Bazi davranislar aktorlerden yola ¢ikarak belirlenemeyebilir.

{ Nesneye Dayali Yazilim Mihendisligi
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Kullanim Senaryolarinin Saptanmasi

Unified Modeling Language 1

» Olasi sistem kullanicilari ile gérisme yapmak
>J0|nt Requirements Planning Workshop (JRP)

M — Beyinfirtinasi: olasi tim senaryolar saptanir
— Her senaryo icin Kullanim Senaryo Anlatimi kagida
aktarilir ve dogrulanir

— Beyinfirtinasi: olasi tiim aktorler saptanir \

—Model CASE Tool kullanilarak bilgisayarda olusturulur

[ Nesneye Dayall Yazilim Mihendisligi
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Sinif Semasi

Functional View

Uise Caze diagram
Activity diagram

Static View

» Amagc ¢ozilmek istenen
probleme iligskin diinyanin
dogru, 6zla, anlasilir ve
sinanabilir bir modelini
olusturmak.

Class diagram
Object diagram

Dynamic View

Sequence diagram
Collaboration diagram
State chart diagram

» Modelde gercek diinyay!

olusturan kavramsal siniflar ve

Use Case
Model

i nesneler yer alir.

-‘\

My

Activity
Dagram
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Magram bi(;i“le getirilir
Collaboration .
\ e Diagram

Diagram

[ Nesneye Dayall Yazilim Mihendisligi
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Sinif Semasinin Bilesenleri

> Nitelikler : Siniflarin nitelikleri

> Islemler

» Stereotypes

> Ozellikler: Sinif tanimlamalarinin durumunu ve bakimini
izlemek igin bir yontem

» Baglanti: Siniflar arasindaki iligkiler

» Kahtim
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[ Nesneye Dayali Yazilim Mihendisligi

Ornek Sinif Semasi

— Store Uses
1 . 1
@ address : Address \L 1
g name : Text ProductSpecification
ProductCatalog
> addSale(... Contains description : Text
(CD 1 Looks-in price : Money
1 1 1.*| itemID : ItemID
3 getSpecification(...)
o> Houses
c 1
— 1 1 Sal Describes
[e5) ale
=] Register *
o date : Date SalesLi
2 isComplete : Boolean alesLineltem
= Captures time : Time . Contains quantity : Integer
1.
(<5} endSale() 1 1 becomeComplete()
= enterltem(...) N getSubtotal()
Y= makeNewSale() matel’;meltenl((...))
) makePayment(...
:C) makePayment(...) getTotal()
1
Logs-completed *T . Payment
Paid-by
1 amount : Money

[ Nesneye Dayali Yazilim Mihendisligi




Kavramsal Siniflarin Belirlenmesi

= Baska nesneleri iceren kaplar (container)

= » En cok kullanilan iki temel yontem:

o 1. Kavramsal siniflarin kategori listesinden yararlanmak
S 2. Kullanim senaryolarindaki isimlerden yararlanmak
(o)) - .

= » Ornek Kategoriler

;‘ = Fiziksel ve somut nesneler

= = Yer

% = Islem

s = Hizmet

= = Olay Roller

[

c

)
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Ornek: Kullanim Senaryolarindan Yararlanmak

1. Misteri kartint ATM cihazina tanitir. Sistem karttaki bilgileri okur ve
dogrular.

2.Sistem PIN kodunu sorar. Msteri PIN kodunu girer. Sistemi PIN kodunu
dogrular.

3.Sistem hangi tur islem yapmak istedigini sorar. Misteri “Para Cek*’i seger
4.Sistem cekilecek miktari sorar. Musteri miktari girer.

5.Sistem hesap turinu sorar. Musteri hesap turiind girer.

6.Sistem ATM agini kullanarak kimlik, PIN kodu ve c¢ekilen miktari dogrular.
7.Sistem makbuz istenip istenmedigini sorar. Bu islem cihazda kagit varsa
yurattldr,

8.Sistem misteriden karti yuvasindan almasini ister. Musteri kartini alir. (Bu
istek musterinin karti cihazda unutmadagindan emin olmak i¢in giivenlik
amaciyla yapilir.)

9.Sistem istenilen miktar banknotu verir .

10.Eger musteri istemigse sistem kagit makbuzu verir. Senaryo sona erer.
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Unified Modeling Language 1

Gereksiz Siniflarin Elenmesi

> Artik Siniflar (Redundant Classes):Ayni unsuru ifade eden iki
siniftan daha tanimlayici olan alinir. Kisi—M{steri: mlsteri

> llgisiz Siniflar (Irrelevant Classes): Problemin ¢ozimii ile ilgisi
olmayan yada ¢6ziimlemenin o iterasyonunda gerekli olmayan

siniflar silinir.

> Belirsiz Siniflar (Vague Classes): Sinirlari iyi ¢izilmemis, fazla genel
tanimli olan siniflar silinir.

> Nitelikler (Attributes): Nitelikler de isimler ile ifade edildiginden
siniflar ile karistirilabilinir. Kendi basina varliklari anlamli olmayan
sadece baska siniflarin niteliklerini olusturan unsurlar olasi siniflar

listesinden silinir.

> Islemler: Sadece baska nesneler iizerinde uygulanan islemler sinif
olamaz. Kendi nitelikleri olan ve baska olaylardan etkilenen islemler

siniftir.

» Roller: Siniflar arasindaki iliskiyi ifade eden rollar sinif olamaz

Nesneye Dayali Yazilim Mihendisligi
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Kavramsal Siniflarin Nitelikleri

SampleClass

java awt Foni

classAttribute
+ publicAttribute

privateAttribute
attributeWithVisibilityUnspecified
attribute  type
burgers List of VeggieBurger
attribute Z type = initial value
finalConstantAttribute in = £ frozer
derivedAttribute

plair__Integet = C frozer
bold Integer = frozer
name String

style Integer = C

+ getFoni name  String) : Fonl
+ getName() : String

classMethoc
+ «constructor» SampleClas: in
methodWith VisibilityUnspecifiec(
methodReturnsSomething() : Foc
abstractMethor (
abstractMethot Z(  abstrac
+ publicMethoc (
privateMethoc (
# protectedMethor (
~ packageVisibleMethot (
finalMethoc( leal
methodWithoutSideEffects ( quen
synchronizedMethoc(  guarded
method WithParms in parm String inout parn Z in
methodzWithParms parm String parmz float
method2WithParms parm  parmZ
method4WithParms String in
methodWithParmsAndReturi parm  String) : Foc
methodWith ParmsButUnspecifiec(...) Foc
methodWith ParmsAndReturnBothUnspecifiec

/. alternate

java awt Toolki
or
java awt Toolkit abstrac

./ there are attributes but not shown

«interface>
Runnable

rur (

AlarmClock

rur (

# createButtor target Buttor) : ButtonPee
+ getColorMode () : ColorMode

FinalClas: leat

(¢}

.../t there are methods but not shown

an empty
compartment
without ellipsis
means there is
definitely n¢
members it
this cas¢ no
attributes

{ Nesneye Dayali Yazilim Mihendisligi
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Betimleme Siniflarina Ihtiya¢c Duyulmasi

Cashier

a"simple" attribute but being

name

currentRegisterNumber ©

used as a foreign key to relate to
another object

Cashier

Register

name
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number

[ Nesneye Dayali Yazilim Mihendisligi

Ornek—2

Flight

destination ©

Flight |1 Fliesto 1 apgort

destination is a complex
concepl

Unified Modeling Language 1

[ Nesneye Dayali Yazilim Mihendisligi
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Ornek—3

—
(5] Producl
g Specificatior ItemIC Store Address
>
(®)]
c
3

Product Store
87 Specificatior
r— address  Address
[<3) id ItemIC
e}
=
e}
2L
B=
[
)

[ Nesneye Dayall Yazilim Muhendisligi 51 ]
Payment
not usefu
amount Number O
Payment Has amouni » Quantity Isin® Unit
? amount  Number ?
o
Payment quantities are pure data A

i Quantity o values so suitable to show
amouni - Luantity in attribute sectior o /| bette

A
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Payment variatior Money is ¢ s
specializec Quantity whose
amount Money © unit is a currency
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Kavramsal Siniflar Arasindaki Baglantilarin Belirlenmesi

» Uygulama domeninin modeli olusturulurken ilk asamada
kavramsal siniflar bulunur.

-"reading direction arrow"

-it has nc meaning except to indicate direction of
reading the association labe

-often excludec

o

Records-curren

1 - Sale

Register

Unified Modeling Language 1

association name k multiplicity k

> Ikinci asamada ise bu siniflar arasindaki baglantilar belirlenir.

[ Nesneye Dayali Yazilim Mihendisligi 53 ]
Cogullama Sayisi
ml > Cogullama sayisi o siniftan bir nesnenin kag tane nesne ile
© gecerli olarak iliskilendirilebilecegini gosterir.
(®)]
o
S * zero or more;
? T "many"
(3+]
-
> 1.*
= T one or more
©
©
o
= 1.40 T one to 40
©
QL
=
< 5
D T exactly 5
_ 358 T exactly 3,5, or 8
[ Nesneye Dayali Yazilim Mihendisligi 54 ]
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Store

1
S Contains
[<5) 4
()] 1.
3
D Register Captures 5 Sale Paid-b, Payment
o 1 1. 1 1
(3+]
-l
(®)]
= Airline
(<5}
e 1
(@]
> Employs
= 1.
c Person Assigned-to Flight Assignec -to Plane
) 1 4 4 1
1 4
Supervises
[ Nesneye Dayali Yazilim Mihendisligi 55 ]

Tasarim Modelinin Olusturulmasi

» Bu asamada, nesneye dayall yonteme gore problemin
mantiksal ¢cozimu olusturulur.

» Tasarim modelinde yazilim siniflari ve aralarindaki isbirligi
(etkilesim) belirlenir.

» Bu modelin en 6nemli kismini nesneler arasi etkilesimi
gOsteren etkilesim semalarin (interaction diagram) ¢izilmesi
olusturur.

» Etkilesim semalari ile birlikte yazilim siniflarini gésteren sinif
semalari da gizilir.
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Etkilesim Semalari

» UML’de iki tur etkilesim semasi vardir:
1. Isbirligi Semasi

direction of message first internal message

o
makePayment cashTenderec 2 makePayment cashTenderec —»

Registel 5 Sale
o) © \—1

o
cregte cashTenderec ¢
parameter T Payment
creation indicated with ¢
instance 7 create message

first message T

Unified Modeling Language 1

[ Nesneye Dayall Yazilim Muhendisligi 57 ]

Etkilesim Semalari

2. Ardisik Sema

Register Sale

makePaymen cashTenderec

create cashTenderec Paymen

ar activation bor showing |
the focus of contro ! ! |
' ! |
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Sinif ve Nesne Gaosterimi

Sale

o

Unified Modeling Language 1

class instance

named instance H

[ Nesneye Dayali Yazilim Mihendisligi

Isbirligi Semasi Notasyonu

* makePaymeni(cashTenderec) —

Register

N)Y

foc(  —»

N)Y

—
©
>
©
S
>
c
S
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* bar(

-

link line

[ Nesneye Dayali Yazilim Mihendisligi
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Isbirligi Semasi Notasyonu

msg1()¢ 1 ms¢z() —
2 ms¢i() —»
I msg<() —
Register

< 1 ms¢t()

o

all messages flow on the same link H

Unified Modeling Language 1

[ Nesneye Dayali Yazilim Mihendisligi

Isbirligi Semasi Notasyonu

msg1() ¢

. Reqister

—
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©
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1: clear() T

[ Nesneye Dayali Yazilim Mihendisligi
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Nesne Yaratmak

ﬂ

message may be stereotyped for clarity

if an unobvious creation message name is used the ﬁ

—
create message with optional initializing parameters This will
% normally be interpreted as a constructor call
o
>
= o
ﬁ 1 create(cashier) —»
o> Registel Sale  {new}
c
3 «createx
o 1 make(cashier)
> Registel - Sale  {new}
k5]
B=
[
)

[ Nesneye Dayali Yazilim Mihendisligi

Mesajlari Numaralamak—1

_ msg1)—> | Class?

1 ms¢z() —

O

not numberec 5

legal numbering

5

—
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ClasskE

o 11 msgi0 y

ClassC

[ Nesneye Dayali Yazilim Mihendisligi
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Mesajlari Numaralamak—2

sixth tl
ClassC

—

first tl seconc tl
(<b]
(@) third
S . o
= msc1()— 1 msgz() —
% ClassA : ClassE
-

¢

? 11 msci() ¢
3 21 msg( }
o 0
= @ msc( —» ClassC
g O
=
[
)

o Z: mjgé()

[ Nesneye Dayali Yazilim Mihendisligi

Kosullu Mesajlar

—

% conditional message with test 5
>

=) .

= message 1( ¢

- —>

= 1 [ color = rec calculate(

é Foo [ ] ( ar
(<5}

©

o

=

ge]

(B}

=

[

o

[ Nesneye Dayali Yazilim Mihendisligi
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Karsilikli Dislamali Mesajlar

= unconditional afte
® either msgZ or msg £ ClassE aanc bare mutually
> exclusive conditional paths
3
o .
87 2 msg€( T .
[3+1
1 — e tesl ] ms¢Z(
[@)) ms¢ ClassA ClassB
=
©
_8 k nottes ] ms¢4( ¢ e mfgf(
=] —
L al £ mscE(
= assC ClassC
=
o
[ Nesneye Dayall Yazilim Muhendisligi 67 ]
i > >
; ; x| s .-
@ runSimulatior ( Simulator 1*]:21.N] nunm := nextint() Randon
(@) @)
o
>
(o))
=
[3+1
-
? iteration is indicated with ¢ * and an optiona
% iteration clause following the sequence numbet
=}
=
°
=
5=
=
o
[ Nesneye Dayali Yazilim Mihendisligi 68 ]

34



Nesneler Uzerinde Dongli Kurmak

these tw¢ * symbols used together imply
iteration over the multiobject and sending the
getSubtotal message to each member

double box indicates a multiobjec collectior

SalesLinelten objects

7 for example z List object containing man:

Unified Modeling Language 1

[ Nesneye Dayali Yazilim Mihendisligi

Sinifa Mesaj

Gondermek

message to class or e
static method call
ms¢ 1, ¢
O —
list := synchronizedList( aList )
InstanceOfF oc

java util Collections

O

not underlined
therefore a class
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Ardisik Sema Notasyonu

= : Reqister . Sale
> | |
. | |
(=) msgl [ [
[ [ |
< msg2() |
= 7]
=
K3 msg3() |
S T]
2 |
B msg4() |
Y
5

msg5()

i

[ Nesneye Dayali Yazilim Mihendisligi

Geri Donusin Gosterimi

—

" Register Sale

% l I

> . I |

= msg o |

E msgZ( |

= ’D

= I B e

= msg2 ‘

o

s I T
|

kS msgA4( |

=

[

)

[ Nesneye Dayali Yazilim Mihendisligi
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Kendisine (this) Mesaj Gonderme

: Reqister

msgl()

I
\
\

Unified Modeling Language 1

clear()

[ Nesneye Dayali Yazilim Mihendisligi

Nesne Yaratmak

— - Register Sale note that newly created
objects are placed at their

<] ‘ ! creation "height"

| |
g ! I
S M |
(@)} | @)
% makePayment(cashTendered) !

Ll
;L create(cashTendered) » : Payment
= ;
T |
% authorize() > !
S []
= ‘
I |

© | |
(B} I |
— T | |
:'.: | O o | |
c | | |
)

the life of the object in the diagram

an object lifeline shows the extent of

[ Nesneye Dayali Yazilim Mihendisligi
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Nesnenin Yokedilmesi
—
% Sale
[3°] —T—
% create (cashTendered) Pavmen
c :
(] \ the «destroy» stereotypec
~ - > } message with the large
2 | X and short lifeline
% «destroy» W\ O indicates explicit object
g A destructior
o
=
© =
2L
=
(=
)
[ Nesneye Dayali Yazilim Mihendisligi 75 ]
Kosullu Mesajlar
—
(5}
= _Foo ar
S
(o)) I I
= |
< I
- message”’ ‘ \
= [ color = rec ] calculate() \
= "]
=]
o I
> \
_O |
2L
=
(=
)
[ Nesneye Dayali Yazilim Mihendisligi 76 ]
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Karsilikli Dislamali Mesajlar

£ B
I I
| |
| |

message1( .
x <1C calculate( !

1

\
x > 1€ calculate()

—
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\
e

[ Nesneye Dayali Yazilim Mihendisligi

Dongu

Simulator

Randon

runSimulation(’ |
Ll

*[:=7. N] nurr ;= nextint(

Unified Modeling Language 1

:

[ Nesneye Dayali Yazilim Mihendisligi
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Bir Dizi Mesajdan Olusan Déngu

runSimulation(C |
>

Unified Modeling Language 1

-
Ll

Simulator Randonr Programmel
I I I
\ \ \

| |

| |

| |

hours := nextln (. > [ }

D |

|

| |

| |

work( hours ) } - }
[ 'u

|

* =1\ } |

T T

| |

ea(l | |
| ]

| |

| ‘

[ Nesneye Dayali Yazilim Mihendisligi

Nesne Gruplarina Mesajlar

Sale

|
t:= getTota ( ) \

SaleslLineltenr

|

* sl .= getSubtota (
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i
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Sinif Metodunu Cagirmak

message to class ora
static method cal

_Foc jave uti Collections

ge1(), | N i © t underli
message ! L ) . . not underlinec
list := synchronizedLis{(alList) | therefore a class

Unified Modeling Language 1

{ Nesneye Dayali Yazilim Mihendisligi 81 ]

Sorumluluklarin Atanmasi yolu ile Nesnelerin Tasarimi

> Nesne Tasariminin Genel ifadesi: Isteklerin ¢ozilmesi,
uygulama alanin modelinin kurulmasindan sonra, yazilim
siniflarina metodlarin eklenmesi ve istekleri yerine getirmek
Uzere nesneler arasi mesajlarin belirlenmesidir.
» Nesnel tasarimin temeli nesnelere sorumluluklarin atanmasina
dayanir:
= Bilinmesi Gerekenler:
+ Kendi Ozel Verileri
« Tlgili Diger Nesneler
» Hesap yaparak elde edebilecegi bilgiler
= Yapilmasi Gerekenler:
» Hesap yapma, nesne yaratma/yoketme
» Baska nesneleri harakete gecirme
» Baska nesnelerin haraketini denetleme
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Kaliplar

» Yazihmcilar deneyimleri sonucunda bir cok problemin

» High Cohesion
* Low Coupling
» Controller

¢cozimiinde uygulanabilecek prensipler ve deyimler
% yaratmislardir.
=§ > Budeyim dnce internet’te tartisma gruplarinda ortaya atildi
= > “Design Patterns, Elements Of Reusable Object Oriented
;' Software” kitabiyla tnlendi. Yazarlari: Gamma, Helm,
= Johnson, Vlissides—Gang of Four
% » Bu prensipler belirli yapisal kurallara gore yazilarak yazilhm
p= gelistiren Kisilere yol gostermek lizere olusturulmustur:
3 = GRASP:
= * Expert
= « Creator

{ Nesneye Dayali Yazilim Mihendisligi

Expert

» COzum: Bir sorumlulugu bilginin uzmanina, onu yerine
getirecek veriye sahip olan sinifa atayin.

nedir?

Unified Modeling Language 1

» Problem: Nesnelere sorumluluklarini atamanin temel prensibi

{ Nesneye Dayali Yazilim Mihendisligi
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Ornek

— Sal
dat
tim
o - getTots - S
o Cortains dats
=2 * tirme
{@)) Product New methoc o | gefTota(
% LSa\ne s Specificatior
b inelten escribec st
quantity price
m itemn|C
<
[<5]
e}
o
=
e}
dat
2L . . i
E = getTota ( Sal s = getSubtota( ~ SalesL inelter getTota
SalesLinelter
quantity
New methoc T 0 | getSubtota (
[ Nesneye Dayali Yazilim Mihendisligi 85 ]
Sak
date
- - time
494—‘; efTota Sale st = getSubtotal( SalesLinelten getTota (

Unified Modeling Language 1

E]
[ 1= getPrice ( SalesLinelten
quantity
Product getSubtotal(
Specificatiot
Product
Specificatior
descriptior
price
itemIC

[ Nesneye Dayali Yazilim Mihendisligi
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Creator

Unified Modeling Language 1

» CoOzum: Asagidaki kosullardan biri gegerli ise B sinifina A
sinifindan nesne yaratma sorumlulugu atayin:
= B, A nesnelerini iceriyorsa
= B, A nesnelerinin kaydini tutuyorsa
= B, A nesnelerini kullaniyorsa
= A nesnelerinin yaratilmasi asamasinda kullanilacak olan
baslangi¢ verilerine B sahipse
» Problem: Bir siniftan nesne yaratma sorumlulugu kime ait?

[ Nesneye Dayall Yazilim Muhendisligi 87 ]

— Sale

date

5} time

(®)] 1

o

> Contains

(®)] .

c 1.

o] Product

| Sales % . Specification

Lineltem Described-b) ]

(@)] description

[ quantity price

— itemID

(<5}

e}

o

2 Register Sale

=] i |

(<] i

u— I

:": makeLineltem(quantity) o !

:C) create(quantit
i
|
|
|
|
|
|

T i
| |
| i
| i
I I I
i i |
[ Nesneye Dayali Yazilim Mihendisligi 88 ]
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Az Bagimlilik—Low Coupling

sekilde atayin.

tekrar kullanilabilirlik nasil saglanir?

» COzum: Sorumluluklari siniflar arasi bagimliligi az olacak

» Problem: Diger siniflarin degisikliklerinden etkilenmeme,

Nesneye Dayali Yazilim Mihendisligi
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Ornek

Payment

—
makePayment()

—»
makePaymen ()

Register Sale
Registe 1 _create()—> t_Paymen
2 addPayment(f) —
Sale
—»
Registel 1 makePayment() Sale
11 create()
Payment

[ Nesneye Dayali Yazilim Mihendisligi
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Iyi Uyum—High Cohesion

Unified Modeling Language 1

» CoOzum: Sorumluluklari sinif iginde iyi bir uyum olacak
sekilde atayin.
» Problem: Karmasliklik nasil idare edilebilir?
» Eger bir sinif birbiri ile ilgili olmayan isler yapiyorsa veya ¢ok
fazla is yapiyorsa sinifta uyum kotudur:
= Anlasilirhk azalir
= Bakim zorlasir
= Tekrar kullanilabilirlik gtclesir
= Degisikliklerden ¢ok fazla etkilenir

[ Nesneye Dayall Yazilim Muhendisligi 91 ]

—
Registe! Sale

% T T
< 1 1
3 - |
(@)] I
c |
© makeLinelterr quantity > !
— create quantity > SalesLinelten
(o))
= ;
°© |
e} |
o l
= 1
e} } |
R L] | |
Y= I I I
[ ! I |
)
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Denetci—Controller

» COzum: Sistem olaylarini al

kullanarak olusturun:

» Problem: Sistem olaylari ile
sorumludur?

Unified Modeling Language 1

gilama ve degerlendirme

sorumlulugunu alacak sinifi asagidaki iki segenekten birini

ilgili isleri yapmakla kim

» Sistem olaylari dig aktorler tarafindan tretilen olaylardir.

= TUm sistemi, cihazi veya alt sistemi temsil eden bir sinif
= Bir kullanim senaryosunu temsil eden bir sinif

{ Nesneye Dayali Yazilim Mihendisligi

l actionPerformec  actionEven

Interface SaleJFrame
Layel

¢ enterlten itemiD gty ©

system event message 5
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Domair
Layel o

Which class of object should be responsible for receiving this
system event message?

Itis sometimes called the controller or coordinator It does not

normally do the work but delegates it to other objects

The controller is a kind of facade onto the domain layer fron
the interface laye

{ Nesneye Dayali Yazilim Mihendisligi
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RATIONAL UNIFIED PROCESS
(BUTUNLESTIRILMIS SUREC)

[ Nesneye Dayali Yazilim Mihendisligi 95 ]

RUP NEDIR?

2

» RUP yinelemeli, artimsal, mimari merkezli, risk
gudumlu, kullanim senaryolarina dayali bir yazilim
gelistirme siireci modelidir.

» RUP iyi tanimlanmis ve yapilandirilmis bir yazilim
strecidir: Kimin Neden sorumlu oldugu, islerin
Nasil ve Ne Zaman yapilacagi agik¢a tanimlanir,
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Temel RUP Yaklasimi

N

» “Attack major risks early and continuously...or they
will attack you”

» YrGtulebilir yazilima odaklanmak,

» Projede degisikliklere basta izin vermek.
» Riskleri erken gidermek.

» Sistemi bilesenlerle tasarlamak,

» Tek bir takim olarak calismak,

» Kalite odakli calismak x “Once Uriinii ¢ikar, kaliteyi
sonra artirirsin?”

Rational Unified Process

{ Nesneye Dayali Yazilim Mihendisligi 97 ]

Yinelemeli Gelistirme Yaklasimi

2

Requirements

Business Analysis & Design
Modeling

. Configuration )
Planning & Change Implementation

Management
Initial

Planning Environment ' Test
Evaluation ‘ Deployment

» Her bir cevrim bir dnceki ¢evrimin ¢iktisini girdi
olarak kabul eder.
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iteration N leads tc
Desigr ) Desigt o refinement anc

Time adaptation of the

Implementation & > Implementation & requirements anc

Test & Integration Test & Integration design in iteratior

& More Desigr & More Design M+

Final Integratior Final Integratior
& System Test & System Test

O
(e

\ﬁ/_)

< weeks for example
o
lterations are fixed in The system grows
lengtt o timeboxed incrementally

Rational Unified Process

[ Nesneye Dayali Yazilim Mihendisligi 99 ]

Kagc iterasyon? Her iterasyonun Siresi?

» 2 hafta-2 ay,

» Daha karmasik projeler daha uzun iterasyon suresi
demek degildir,

» Daha karmasik proje daha fazla iterasyon demektir,
» Takim Gyelerinin deneyim dzeyi,
» Paralel gelistirme takimlarinin varligi,
» Baslangic iterasyonlari daha uzun tutulabilir
(Her iterasyonda deneyim artar!)
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Yinelemeli Yaklasimin Kazanimlari

N

» Degisen isteklere uyum,

» Erken geri besleme,

» Blyik sistemlerde ¢6ziimleme kolayhgi,

» Risklerin erken sezilmesi ve giderilmesi,

» Yeniden kullanilabilirligi kolaylastirr,

» Erken Gruin elde etme: selale modelinde “big-bang”
» Hatalari birkac iterasyonda saptama ve dizeltme

» Her iterasyonda deneyim kazanma

{ Nesneye Dayali Yazilim Mihendisligi 101 ]

Rational Unified Process

RUP’un iki Boyutu

(9\]
Disciplines [Ineepﬂon][ ” C I[T"m]
- Busness Modeing || e
g Requirements Z -
=) Anclysis § Design |1 ot |
o ; I | | | L I
—
a |
e}
3 o —
t Project e —
[ | — —
)
- ] (1) (e o) 3] e )]
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» Devinimli boyut: yatay eksen—cevrimler, evreler,
iterasyonlar, ve kilometre tasl

» Duragan boyut: dusey eksen—roller, faaliyetler

{ Nesneye Dayali Yazilim Mihendisligi 102 ]
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Evreler

Rational Unified Process

uretilmesi)

Gelistirme
iterasyon evre
o
bae || 2 "
2 Jandirma yapin gecis
kilometretasi sUrdn artin son sUrinm

» Baslangic: yapilabilirlilik, tamam/devam karari

» Ayrintilandirma: teknik olarak karmasik ve riskli
(tasarim, kodlama, test gibi) iteratif olarak olusturulmasi

» Yapim: Gerceklemenin tamamlanmasi (ara ve alfa suriéimlerin

gorevlerin

» Gecis: Musteri ihtiyaclarini karsilayan ve beta testi yapilmig

Urdntinin teslimi

{ Nesneye Dayali Yazilim Mihendisligi 103 ]
Baslangic—Inception
\’ Inception kﬁ[ Elabnraliunr V Construction @[ Transition k;%yo
0 A A
o Litecycle Lifecycle Initial Operational Product
(<5} Objective Architactura Capability Release
(&) Milestone Milestone Milestone Milestone
=
o .
= » Amag:
(<b] . .
= — Projenin konusunu anlamak,
[ . .
-] — Ticari kullanim senaryosu olusturmak,
g — Devam etmek icin takimi ortak etmek
= » Kilometre tasl:
o . — .
— LifeCycle Objective Milestone (LCO)
{ Nesneye Dayali Yazilim Mihendisligi 104 ]

52



Ayrintilandirma—Elaboration

\’ Inception kﬁ[ Elabnraliunr V Construction @[ Transition k;%yo

Time
Litecycle Lifecycle Initial Operational Product
Objective Architactura Capability Release
Milestone Milestone Milestone Milestone

— Onemli teknik risklerin azaltiimasi,
— Temel tasarim mimarisini olusturmak,

» Kilometre tast:
— LifeCycle Architecture Milestone (LCA)

Rational Unified Process

— Sistemi gerceklestirmek icin gerekli olanlarin anlasiimasi

{ Nesneye Dayali Yazilim Mihendisligi 105 ]
Yapim—Construction
\’ Inception kﬁ[ Elabnraliunr V Construction @[ Transition k;%yo

0 A A
o Litecycle Lifecycle Initial Operational Product
(<5} Objective Architactura Capability Release
(&) Milestone Milestone Milestone Milestone
2
o .
5 > Am‘ag.
= — Ilk kullanima hazir stiriimiin ¢ikariimasi
o .
D » Kilometre tasl:
g — Initial Operational Capability Milestone (10C)
IS
@

{ Nesneye Dayali Yazilim Mihendisligi 106 ]
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Gecis—Transition

[ Inception ]‘:ﬁ[ Elabnraliunr k_/.x| Construction Eﬁ[ Transition k‘-""'@

& Li%\e Li(e_cvde Initial Ope@rional Product
D Milkione Ailesions. Viesony  Miosione
2

(a .

5 > Amfe.l(;.

= — Urlnin son surimunu ¢ikarmak ve musteriye teslim
[

-) etmek.

El » Kilometre tasi:

o .

= — Product Release Milestone (PR)
@

[ Nesneye Dayall Yazilim Muhendisligi 107 ]
’ = : H
RUP’un Duragan Bilesenleri
que ’Activltles‘
A N
<) / p
8 Designer Use-Case Analysis Use-Case Design
o |
o] Anll‘uct ﬂ responsible for
q) ‘.‘\ -
E Py _“\
c A 4
D UseCsse_Flealizaliun
C_G ~ e - - - - - -
|5 > Duragan yapi, sureg bilesenleri—faaliyetler, disiplinler,
§ urunler ve roller arasindaki mantiksal bagin nasil olacagini
belirler.
» Sireg, kimin? Neyi? Nasil? ve Ne Zaman? yapacagini
tanimlar.
[ Nesneye Dayali Yazilim Mihendisligi 108 ]
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Dort Temel Modelleme Elemani

N

» Roles. The who

» Activities. The how
» Artifacts. The what

» Workflows. The when

Rational Unified Process

[ Nesneye Dayali Yazilim Mihendisligi 109 ]

Rol

2

» Rol kisinin/grubun proje boyunca giydigi sapkaya benzer,

» Kisi proje boyunca farkl sapkalar giyebilir,

» Rol bir kisinin ilgili isi nasil yapmasi gerektigini ve o rol igin
Kisilerin sahip olmasi gereken 6zellikleri ve sorumluluklari
tanimlar,

» Bir Kisi bir yada daha fazla rol alabilir, birkag kisi ayni rolii
oynayabilir.
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Eylem—Activity

» Belirli bir role ait eylem o rolu tstlenen Kisinin yapmasi
gereken birim isi tanimlar.

» Her eylem eylemin agik bir amaci vardir. Genellikle bu bazi
ciktilarin (model, plan gibi) giincellenmesi yada yaratiimasi
cinsinden ifade edilir.

» Her eylem bir role atanmistir.

» Eylem genellikle birka¢ saat/giin alirve birkac ciktiyi etkiler.
» Eylem planlamada kullanilabilir buyukliukte olmali

» Eylem birkac kez tekrar edilebilir—d&zellikle bir iterasyon
digerine gecerken yeniden gdzden gecirilebilir—ayni rolde, ama
ayni kisi olmak zorunda degil .

Rational Unified Process

{ Nesneye Dayali Yazilim Mihendisligi 111 ]

Adimlar

Eylemler G¢ temel sinifa ayrilabilen adimlara bolunmustar:

» Dustinme (Thinking): roll yerine getirecek kisi gérevin
dogasini anlar, giris ¢iktilarini toplar ve inceler ve sonug uretir,
» Yerine Getirme (Performing): Rol bir ¢ikti Gretir yada
gunceller,

» Gozden Gecirme (Reviewing): Rol sonuclari belirli bir kritere
gore gbzden gegirir.
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Cikti—Artifact

» Cikti bir stre¢ tarafindan Uretilen, degistirilen yada kullanilan
bir bilgi parcasidir.

» Ciktilar projenin en somut elemanlaridir: sonug trlini ortaya
cikarilirken projenin Urettikleri yada kullandiklar.

» Cikt1 bir eylemi gergeklestirmek igin roller tarafindan girdi
olarak kullanthr ve diger eylemlerin sonucu yada Grinudur.

Rational Unified Process

[ Nesneye Dayall Yazilim Muhendisligi 113 ]

Ciktinin Bigimleri

Ciktilar cesitli sekil yada bigimlerde olabilir:
» Model: Use-Case Model, Design Model
» Model Bileseni:Sinif, Use-Case (UC)

» Dokliman

» Kaynak Kod

» Yrutulebilir Kod
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Is Akisi—Workflow

» Roller, Eylemler ve Ciktilar tam olarak bir slreg
olusturmazlar.
» Eylemleri anlamli bir siraya sokmak ve roller arasindaki
etkilesimi tanimlamak igin bir mekanizmaya ihtiyag vardir.
» is akisi gesitli sekil ve bicimlerde olabilir. Bunlardan en
yaygin olarak kullanilan ikisi:

—Disiplin: Yuksek-seviye is akisl

—Isakis Detay!: disiplin icinde tanimlanmis isakislari

Rational Unified Process

[ Nesneye Dayall Yazilim Muhendisligi 115 ]

Requirement Workflow

O EI;%P Elicit Stakeho;r\’

V| ion Need
D eeds F|nd Actors O
nd Use Cases

n
0
8 iystlem
ba) nalyst Manage Capturea Structure e
o Dependencies Common Use-Case Model Requirements
Vocabulary Reviewer
- /
=g [ O
5=
g | L) D >
2 Use-Case Detail a Review
© \_Specifier Us}e&ase Requirements
[ i |
< e ol
e
s =
ser-Interface ser-Interface
User-Interface u Interf u Interf
Designer Modeling Prototyping

o )

Architect Use Cases /

[ Nesneye Dayall Yazilim Muhendisligi 116 ]




Analysis&Design Workflow

®
L]

Architect

[

Architectural
Analysis

Architectural

Design  Concurrency Distribution

Describe Describe

Q
D~~~ [

Review the Architecture
Architecture  Reviewer

O
L]

Designer

Rational Unified Process

1
Use-Case SubsystemDesign/_% > @ O
Analysis D
Use-Case Review the -
Design Design Design
@ Reviewer

Class
Design

Database
Designer

Database
Design

[ Nesneye Dayali Yazilim Mihendisligi
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Implementation Workflow
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D Structure the
Architect Implementation Model
D Plan System Integrate
System Integrator Integration System
Plan Subsystem Integrate
D Integration Implement Subsystem
Classes
Implementer Perform
Unit Test
Fix a Defect
\Sode Reviewer Review Code J
[ Nesneye Dayall Yazilim Muhendisligi 118 ]
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Test Workflow

SNO) >
D D\D/D [ >
PlanTest ImplementTest Evaluate
Test Designer Design Test r Test
g Q 1 ™
o
e Ing) " Execute Integration
o Tegster Test J
o Q \\’ j
ks D)
= D / ( Execute System \
S \System Tester Test
= 0 )
£ L]
(@) Performance Execute Performance
.% Tester sl <
@ Q N
D Design Test CI%
Designer and Packages y;
O O A
D Implement Test Components
Implementer and Subsystems J
[ Nesneye Dayall Yazilim Muhendisligi 119 ]
Diger Duragan Bilesenler
» Guidelines: eylem, adim ve ciktilari destekleyici kurallar,
Oneriler ve sezgiler.
9 » Kaliplar,
3 » Kavramlar: anahtar tanim ve esaslari tanitir,
o . ..
L » Arac Ogreticisi
32 » Yol Haritasl
o= Design Guideline Rational XDE Tool Mentor
5=
[
D Rc{\u 'Amivitius‘
[
2
<
D: Designer Use-Case Analysis Use-Case Design
. Aﬂi!ad responsible for
l:-“_ - :} N
Use-.;a-se_ﬂe-ali;alion Use-Case Template
[ Nesneye Dayall Yazilim Muhendisligi 120 ]
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Rational Unified Process

Disiplin—Discipline

» Business modeling

» Requirements management
» Analysis and design

» Implementation

» Deployment

P Test

» Project management

» Change management

» Environment

{ Nesneye Dayali Yazilim Mihendisligi 121 ]
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Summary

» The Unified Modeling Language (UML) is a language for

specifying, visualizing, constructing, and documenting the
artifacts of a software-intensive system

» A software development process defines Who is doing What,

When and How in building a software product

» The Rational Unified Process has four phases: Inception,

Elaboration, Construction and Transition

» Each phase ends at a major milestone and contains one or more

iterations

» An iteration is a distinct sequence of activities with an

established plan and evaluation criteria, resulting in an
executable release

{ Nesneye Dayali Yazilim Mihendisligi 122 ]
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3 RATIONAL ROSE ENTERPRISE

[ Nesneye Dayall Yazilim Mihendisligi 123 ]

Rational Rose Workspace

Main Toolbar

[T (B . i St i Yo

dd I mrF @O ERanA T R
- o=

@ [, RS LA sl T L LB TE S8
pen I Sm—— i ; : = L
= o sl TN (5
12 Project 1 i st E
. — B =N
il tree view e el s
) e, i B
(%2} W S [
o G L A ]
o e e
© | L = i,
c Lt P — e S 3
O e e Ve
e Documentation e e e
N AN — __\i o :ﬂ]
Dynamic toolbar Diagram

[ Nesneye Dayall Yazilim Mihendisligi 124 ]




Project Tree

™

colabarationdiagram
=] Use Case View 1

Billg Syster |
Profassnr

Fiegistar |
Shudsnt

W sinksin Curiculm |
W sinksirt Profisssor Infoimation
Maintain Gtudent Information I
Fhsjster for Coursss

Registrar Validation I
> Selact Coursss o Taach
B bring e
-3 Logical View

Assocjaltions
E] mporent View 1
..... Main I
-8 Deplayment View

2B Model Poperies_|

Rational Rose Enterprise

» Use case view

— Used for analysis

— Contains UC diag., actors
» Logical view

— Used for design

— Contains packages, classe
assoc.

S,

— Class, sequence and similar

diag.

» Component & Deployment view
— Used for components design

and final deployment
diagrams

[ Nesneye Dayali Yazilim Mihendisligi
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Project Tree Usage

3

callaberationdiagram
(3 Use Case Yiew
Main

=
B

i £ Biling Spstem
i £ Professor
i £ Registrar
7 £ Student
72> Maintain Curriculum
72> Maintain Prafessor Information
72> Maintain Student Information
1< Register for Courses
< Registrar Validation
(<> Select Courses to Teach
B2 Associalions
-7 Logical View
{OLE Main
_—j, Agzociations
-3 Component View
Main
Deploprment Wiew
1.8 Madel Properties

€
€
£
£
£
£
£
£

[<B]
2
—_
o
—_
[<5]
4+
=
L
[<B]
0
(@)
o
<
=
2
<
o

* Double-click on an item to open its

specification.

* Right-click on an item to add a

diagram or sub-items.

» Most items can be dragged and

dropped into a diagram to create an
instance.

 Ifan item is modified, the change is

reflected in the entire project.

[ Nesneye Dayali Yazilim Mihendisligi
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Logical View

™

T  Contains the project’s packages,

(3 Use Case View

2-C3 Logical iew -

T classes, interfaces and
HD) CourseFom ) )

R associations.

-3 Peoplelnformation

Q) Professarlnformation

S S » Classes and interfaces contains

=
=, Associations

it e their fields and methods.

) CourseOffering
_:", Agsociations

=  Classes are drag-and-drop-able

5
= s

6123 Companent View

into diagrams to create instances.

28 Modsd Properties
 Ifaclass is modified in one
place, the change is reflected to
the whole project.

Rational Rose Enterprise

[ Nesneye Dayall Yazilim Muhendisligi 127 ]

Class Diagram

<<Interfaces:

™ QutlineListener
(from View) outline-lsteners Qutline OutlineCrad
| ros Corbol]
¥focusChanged) | 0.0 1
D ®z00mChanged])
K] FraotChanged() ocus root Zee
—_
o
—_
8 <<lnterfaces> ('mﬂ”'ffdeh
Modelistener node-list
Lﬁ " B nteger +children
n 1 0.n
(b} Crelocated) JgstLevely
n .1 ®getPathy il
o <<Interfaces> <<Interfaces:= r .
0: Focuslistener Focusahle parifocus
— (fram Wisw) trom Modl) ety
(48]
one of each type
< fncusRecsived]) ®receiveFocus() ¢ yee}
=)
b <<lnterfaces> B 1
D: PartListener part-listeners rf;;u 0
(from Views _tham Model)
T 1 |@wisible - boslean
isibility Change
Sisibility Changed ﬂ
TextPart 1
TQXCETC’; ______________________ o Moo=l 'Sf”h NN? d::
from Contm) Etext String {ftom Moo

[ Nesneye Dayall Yazilim Muhendisligi 128 ]




Class Diagram Toolbar

™ 'k | 1. Selectitems
sc | 2. Add text
2 = | 3. Add note
s ~"| 4. Bind note to item
LT B | 5. Create new class
i < | 6. Create new interface
% | 7. Draw new association
S ~ | 8. Association class
8 B | 9. Create new package
<" | 10. Draw dependency
4| 11. Class inheritance
| 12. Interface implementation

[ Nesneye Dayall Yazilim Mihendisligi
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Practice Session

[ Nesneye Dayall Yazilim Mihendisligi
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The Royal Service Station provides three types of services to its
customers: refueling, vehicle maintenance, and parking. That is, a
customer can add fuel to the tank in his or her vehicle (car, motorcycle
or truck), can have the vehicle repaired, or can park the vehicle in the
station parking lot. A customer has the option to be billed automatically
at the time of purchase (of fuel, maintenance, or parking) or to be senta
monthly paper bill. In either case, customer can pay using cash, credit
card, or personal check. Royal Service Station fuel is sold according to
price per gallon, depending on whether the fuel is diesel, regular, or
premium. Service is priced according to the cost of parts and labor.
Parking is sold according to daily, weekly, and monthly rates. The price
for fuel, maintenance services, parts and, parking may vary; only Manny
the station manager can enter or change prices. At his discretion
Manny may designate a discount on purchases for a particular
customer; this discount may vary from one customer to another. A 5%
local sales tax applies to all purchases.

[ Nesneye Dayall Yazilim Muhendisligi 131 ]

Architectural Describe Describe Review the Architecture
Design Concurrency Distribution Architecture  Reviewer

D Architectural

Architect Analysis

W
= 5

Design Design
Reviewer

Subsystem
Design

Use-Case
D Analysis

Designer

Use-Case
Design

O
D Database

Database (DI
Designer

[ Nesneye Dayall Yazilim Muhendisligi 132 ]
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Requirements

Customer

Billing Services

Refueling

Royal Service Station

{ Nesneye Dayali Yazilim Mihendisligi 133 ]
First Extension
: ()
2
§ Refuelin
7p) } 4
o
(b} M Cust
i) anager e ustomer
:
(@) Maintenance
@
{ Nesneye Dayali Yazilim Mihendisligi 134 ]
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Royal Service Station

Second Extension

Credit Card System ™3

Billing
Sarvices
Customer

Maintenance

Nesneye Dayali Yazilim Mihendisligi
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Third Extension

Gustomer

Printer

Fuel
o " Services
D S

Parts Ordering

li Fuel Ordering System

= System

{ Nesneye Dayali Yazilim Mihendisligi
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How UML Supports the Development

1 1
1 1
1 1
Requirements Design i Codin
1 1
g UML use case 2 = L [——
r— descriptions and | = [IJ umML |:|I!I|y| UML state | ! 1
E diagrame ! “ diagrams diagrams U|I| UML package
(q/_a) | | A 1 diagrame
1 ! 1
Object models | 1 / 1
@ : - / o
(&) i ¥ N / =
i | L L E 1
e ':’3::??!,'.'.".': U umb etass UML sbject | = 1 T
((}-’) P 0 dlagrams dlagrams 5 camponent
,, 9
— Seenarlos |1 2 i diagrams
£ ]
S f [ i
§ Workflow diagrams “f i N i
[ '. L g —=h
Class definltions and 1 T T 2 ! umL
relationghips I sequence collaboration | = deployment
| diagrams diagrams & diagrams
1 =10
1 1

[ Nesneye Dayali Yazilim Mihendisligi 137 ]
Relationship of Testing Types to OO
\ System N T =

c Syst s
2 r::fienr; S
© 3
& B Subsystem <
@ =
= = =
[ = 3
o . Class Hierarchy [ ™ =
(12) 2 Unit =
c>§ =3 m;lilng >
o Class =

[ Nesneye Dayali Yazilim Mihendisligi 138 ]
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System Design

» The design starts with extracting nouns
» Aim is to find classes

A customer has the option to be billed automatically at the time of purchase (of fuel,
maintenance, or parking) or to be sent a monthly paper bill. In either case,
customer can pay using cash, credit card, or personal check. Royal Service Station
fuel is sold according to price per gallon, depending on whether the fuel is diesel,
regular, or premium. Service is priced according to the cost of parts and labor. Parking
is sold according to daily, weekly, and monthly rates. The price for fuel, maintenance
services, parts and, parking may vary; only Manny the station manager can enter or
change prices. At his discretion Manny may designate a discount on purchases for a
particular customer; this discount may vary from one customer to another. A 5% local
sales tax applies to all purchases.

Royal Service Station

{ Nesneye Dayali Yazilim Mihendisligi 139 ]

*Personal check
*Paper bill
*Credit card
eCustomer
*Station manager
*Purchase

*Fuel

*Service
*Discount

eTax

Parking
*Maintenance
*Cash

*Prices

=
o
I
4+
92]
(5]
=
>
[
[<B]
92]
S
b
o
o
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First Grouping of Attributes and Classes

1t Step
Attributes Classes
- E-Personal check E-Paperbill
i) | -Credit card | 1 *Customer
g ' eDiscount ' 1 eStation manager
] cTax 1 ePurchase :
) | °Cash i 1 °Fuel !
B | *Price ' 1eService
S [ | *Parking
x *Maintenance !
{ Nesneye Dayali Yazilim Mihendisligi 141 ]

Scenario Script

e e
1

= The system applies only to regular repeat customers. A regulari
' repeat customer means a customer identified by name, address !
rand hirthday who uses the station’s services at least once per :
» month for at least six months.
= The system will send periodic messages to customers, reminding

'them when their vehicles are due for maintenance. Normally,
1 . . .
' maintenance is needed every six months.

=
o
=
4+
92]
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>
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b
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o

{ Nesneye Dayali Yazilim Mihendisligi 142 ]
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First Grouping of Attributes and Classes

2" Step
Attributes Classes
i sPersonal check E-Paperbill
o= ! . o |
k= | ~Credit card 1 1eCustomer :
g ' eDiscount ' eStation manager
] Tax | 1 Purchase
I | °Cash | 1 *Fuel
B | “Price 1 1 eService :
] | -Birthday | 1 eParking
4 *Name | 1 *Maintenance
E-Address '-Perlodlc messages
{ Nesneye Dayali Yazilim Mihendisligi 143 ]

Scenario Script

= The system must handle the data requirements for interfacing with
.other systems. A credit card system is used to process credit card : '
' transactions for products and services. The credit card system uses'
 the card number, name, expiration date, and amount of the purchase. ! '
.After receiving this information, the credit card system confirms thatu
'the transaction is approved or denied. The parts ordering system.
' receives the part code and number of parts needed. It returns the date ! !
uof parts delivery. The fuel ordering system requires a fuel order'
.descrlptlon consisting of fuel type, number of gallons, station name, :
' and station identification code. It returns the date when the fuel will be !
;dellvered.
»=The system will track credit history and send warning letters to !
| customers whose payments are overdue. :

=
o
=
4+
92]
(5]
=
>
[
[<B]
92]
S
b
o
o
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First Grouping of Attributes and Classes

. rd
Attributes Classes 31 Step
| B 1 |- T T T T T T T T T TS T TS T T T TS I
 *Personal check + 1 *Paper bill |
- ! !
Ml ' <Credit card | ' eCustomer
] . I 1 . 1
=1 -Discount | 1 eStation manager |
e Tax | 1 sPurchase :
1
4 | °Cash 1 sFuel !
= | “Price | 1 eService
2] | Birthday 1 1 eParking :
= 1 1 - !
Sy -Name ' 1 eMaintenance !
o | v . 1
o4 | *Address i1 *Periodic messages !
e e e e e e e e e e e e e e e —— 1 1
' eInventory
' «Credit Card System
 Part-Ordering System :
- 1
i sFuel-Ordering System !
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First Iteration
Porlodie =
Messages — 'l:::.l:?
faxt | addrass
| bieth_date toxt
S /
% St / u';:l"'::d Bill Statlon
S /
N aceount aumbar .’If {nsue_date Manager
g ...\ f-"l ~ o mn;ﬂl date
bt A [ =
T ehicle
(% ﬂ L | g Malntenance =
< J,-’f date prica ;:}r;'_numlm
> / lax_rate discount_ratam
o / atlly =
@ ,r'; Q _‘,ﬂ; Inveatory 0/ r.'?r;ﬁ:i:'u'ﬂn;
price = ‘\I"\ -/'./'- b ‘\\
discount_rate Parking Parie Fuel
min_quantity = 100 | — Ordering Ordering
eurrent_gquantity :::::I“ System Syetem
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Royal Service Station

Second lteration

Customer | Message - Perlodie
name - Maossages
address fext ~| Warlng e
birth_date Latters il
aceount_number taxt
Purchase .
P ‘-\I
date
Credit Card
System tax_rate \ \‘h Bill Station
irsue_date Manager
A Services paymant_date
/.-" price
Parking Space / discount rate %, Vehicle
|oeation Malnt .
/ Rofacl peles \\\
Parking gallons N
priee = =
lozation ' \
priee f."l 7 /"ﬂ Part
J S part_number
Fuel . :lm Fuel Eriu
= rdering Ordering iseount_rata
""'—1:‘“"'!"—_:00 Syetem System min_quantity =2
ikt o 2] eurrent_quantity
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Parlodic
Meseage
- M
— 1 Warning s b Credit Card
. Letters = System
/ = Bill
g FERE 0." Iesua_date
= \\ ] 77| payment_date /
@ ok i " 1.*[prica] ]
d |- P Service
(7) ;ir‘l?:ilh Purchase fax( | Station
secount_number Als L
8 tax_rate — dormant_aceount| ||
= price[ | 1.5 ] Services
E Parking fax[ ) 0 discount_rate R"x\_
o =5 ES=——————e e AT = Vehiele
(9p) price pe Malntesance
— 0¥ 1 price
S i Fusl — L [ Refadl pricel |
o 0.1 min_guantity = 100} 4 gallons \
o p"k“!.s'“.. carrent_gquantiiy N pries \. 0.°*
locatlon 1| pries] ) [
is_available] ) \Q R et
! - ‘j__:}_,_-" part_number
Pacts /| — Fuel 5:::nnl_me
Ordering ordee_fuel| | Ordering min_qasntity = 2
System order_part| | System current_quantily
[ Nesneye Dayali Yazilim Mihendisligi 148 ]
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Sequence Diagram for the refuel use case

=
S Credit Card
2 Customer Service Station rg i | Purchase | | Refuel
= ystem
+—
wn refuel ()
D
L2 i
E verify customer
(% (eredit_card_
— num, amount)
% pay_by cash ()
cancel
o credit card >
transaction - new_purchase
transaction (customer,
k ’
1'0 L refuel, date, T .
gallons) new_refuel
(customer,
T date, gallons)
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Collaboration Diagram for
the parking use case

H

Customer

1: parking | ]l TB: parking_at (location)

4: new_purchase (customer,
parking, date, location)

II Purchase |

| Parkin

i

=
o
I
4+
92]
(5]
=
>
[
[<B]
92]
S
b
o
o

lz: next_available | ) 5: new_parking (customer, l
location)

D

Service Station | Parking |
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State Diagram for fuel and parts classes

[amount of fuel >= minimum] [amount of fuel < minimum]
Fuel
= min_quantity=100 ‘-\.
o current_quantity - >
T Normal stock | Low stock
(7) .
&
g © [delivery of new fuel]
&
[<5)
w [number of parts >= minimum] [amount of parts < minimum]
S
=) Part .\
@ <
part_number b= _
pring Normal stock Low stock
disaount_rate <
min_quantity =2 Wit
eurrent_quantity © [delivery of new parts)
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State Diagram for inventory class
lnventory

order_fuel | )
order_part [ )

[fuel low [parts low

in stock] in stock]
Normal stock

[deliver [deliver

fuel] parts]

{ Nesneye Dayali Yazilim Mihendisligi 152 ]

Low fuel

=
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=
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92]
(5]
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>
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Activity Diagram for inventory class

v

verify stock

Y

okay verify
fuel stoek

Royal Service Station

.\\\

l-‘

.

varify
parts shoek

‘ order fuel order parts

‘/"

- 7

SRl
‘;@4
b
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User Interface Design
1
|
Before ; After
c |
2 '
1
= |
N Royal Service Station i BILL
<} 65 Ninth Avenue X
8 N Gl T —
= BiLL N T —
o ! Purchases
i) G ! Date Type Amount
() Date: '
> 1
o Purchases X
o Date  Type Amount !
1
| Total: [ ]
1
1
Total: '
1
!
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Class Design for User Interface

Purchase
Bill — tax( )

issue_date : Date Time tax_rate
payment_date : Date Time 1 date : Date Time

g price( ) price( )

% tax( )

+ Window customer | )

o - list_purchases ()

(b} size

‘S’ width

- customer ()

% issue_date [ )

= total

> purchases

§ show_bill ()

OK_button TextBox
[ Nesneye Dayali Yazilim Mihendisligi 155 ]

Data Management Design

Services
discount_rate : float = 0.0 vehicle . .
prical | maintenance | ID  discount_rate price
1 10 20
c il 2 10 35
2 Vehicle 3 15 5
b Maintenance
) price »
rice part
8 p i) . |:> vehicle | 1D part_number
S 0.. ™ eo
GL) 1 1
2 12
i) I’arlIJ - 6
[ t
i E:ar _number
o iscount_rate
o :
part_ min_ carrent
\ part |numher quantity  quantity  price  discount
__ Product 1 10 20 134.00 0.0
min_quantity : float 2 10 14 6.50 0.0
current_quantity : float 3 15 25 21.75 5.0
price : float

[ Nesneye Dayali Yazilim Mihendisligi
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Package Diagram

[

_I— External
i Systems
Peoducts
=
2
IS ____ A T
% -l § e '
—————— I
[<h) : :_ B Services I
.9 [} 1 t |
S , Customers : | |
S , ; oo |
(9p] L= e .
=
= ~ Services
o han’ e .‘.I.l“_“_?‘.“""
pricef |
price
1
Refuel
gl gallons
Parking Space price
location priee( |
is_availabla()

Maintenance

Vehicle
price

price{ ]
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Design Patterns
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What is a pattern?

"Each pattern describes a problem which occurs over and
over again in our environment, and then describes the core of
the solution to that problem, in such a way that you can use
this solution a million times over, without ever doing it the
same way twice"

Christopher Alexander

“The timeless way of building” & “A pattern language”
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Architectural Patterns

 Original Concept conceived of patterns by
Christopher Alexander in the 1970s — first arose
in the book The Timeless Way of Building

» He defined a hierarchical collection of architectural
design patterns for use in designing future buildings

5

(72}
c
S
)
=
©
(a
e
=
(72}
)
@)

{ Nesneye Dayali Yazilim Mihendisligi 160 ]

80



Patterns in Software Engineering

* Patterns were then adapted by the software world.

» Jan O. Borchers points out however that Software
Design Patterns are considered as a useful
language for communication among software
developers and as a vehicle for introducing less
experienced developers into the field — different to
the architectural case
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Motivation

» Developing software is hard
» Developing reusable software is even harder
* Proven solutions include patterns and frameworks
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Familiar Patterns

» Learning to develop good software is similar to
learning to play good chess!

To become a Chess Master:
1. First learn rules and physical requirements

* e.g., names of pieces, legal movements, chess
board geometry and orientation, etc.

2. Then learn principles

* e.g., relative value of certain pieces, strategic
value of centre squares, power of a threat, etc.
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Familiar Patterns

 However, to become a master of chess, one must
study the games of other masters

— These games contain patterns that must be

5

— There are hundreds of these patterns
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understood, memorized, and applied repeatedly

{ Nesneye Dayali Yazilim Mihendisligi
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Programming Patterns

To become a Software Design Master:
1. First learn the rules

— e.g., the algorithms, data structures and
languages of software

2. Then learn the principles

— e.g., structured programming, modular
programming, object oriented programming,
generic programming, etc.
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Programming Patterns

* However, to truly master software design, one must

study the designs of other masters

— These designs contain patterns must be
understood, memorized, and applied repeatedly

— There are hundreds of these patterns
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What are Software Patterns?

* Patterns are the recurring solutions to the problems of
design

ol Patterns support reuse of software architecture and
o design
Is < The learning objective of this course is that ALL of
5 the class will be able to describe and implement
=) solutions to software engineering problems to fellow
é problem solvers in terms of object-oriented design
patterns
( Nesneye Dayall Yaziim Mihendisligi 167 |

More Explicitly

Design patterns represent solutions to problems that
arise when developing software within a particular
context
— “Patterns == problem/solution pairs in a context"
Patterns capture the static and dynamic structure and
collaboration among key participants in software
designs
— They are particularly useful for articulating how
and why to resolve non-functional forces
Patterns facilitate reuse of successful software
architectures and designs
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Benefits of Patterns

Learning about existing and searching for domain-
specific patterns would:
Improve Communication
Among Designers on a team, among designers on
different teams, between a designer and herself
Improve documentation
The use of pattern names in documentation carries
a lot of information and saves space
Reuse without creation and maintenance of code
libraries
Not tied to any specific programming language
Improve future designs as collective design
experience is applied to new projects
Sometimes called Knowledge Management
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Domain Specific Patterns

Application domains represent the context aspect of
design patterns:

— Communications

— Distributed Computing

— Data Structures

— Building Object-Oriented Frameworks
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When To Use Patterns

Solutions to problems that recur with variations
— No need for reuse if the problem only arises in
one context
Solutions that require several steps
— Not all problems need all steps
— Patterns can be overkill if solution is simple
linear set of instructions
Solutions where the solver is more interested in the
existence of the
— Solution than its complete derivation
— Patterns leave out too much to be useful to
someone who really wants to understand

Nesneye Dayall Yazilim Mihendisligi 171 ]
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What makes it a Pattern ?

A pattern must: Teach,
solve a problem, It must provide
it must be useful! sufficient
have a context, understanding to
It must describe tailor the solution.
where the solution have a name.
can be used. It must be referred to
recur, consistently.

It must be relevant in
other situations.

[ Nesneye Dayall Yazilim Mihendisligi 172 ]
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Benefits of Design Pattern

Design patterns enable large-scale reuse of software
architectures.
They also help document systems to enhance
understanding.
Patterns explicitly capture expert knowledge and
design tradeoffs, and make this expertise more widely
available.
Patterns help improve developer communication.
Pattern names form a vocabulary
Patterns help ease the transition to object-oriented
technology.

Nesneye Dayali Yazilim Mihendisligi 173 ]
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Drawbacks of Design Pattern

Patterns do not lead to direct code reuse.
— For reuse of code:

O-0O Frameworks == Design Patterns + Code
Patterns are deceptively simple.
Teams may suffer from pattern overload.
Patterns are validated by experience and discussion
rather than by automated testing.
Integrating patterns into a software development
process is a human-intensive activity.

{ Nesneye Dayali Yazilim Mihendisligi 174 ]
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Misconceptions of Patterns

A Pattern is a solution to a problem in a context
— Missing Recurrence, Teaching and a Name
Patterns are just jargon, rules, programming tricks,

Lo
data structures, etc..

a Seen one, seen them all _
S Patterns need tool or methodological support to be
IS effective
(=
=y
3
O

{ Nesneye Dayali Yazilim Mihendisligi 175 ]

Misconceptions of Patterns

Patterns guarantee reusable software, higher
productivity, etc...
Patterns ‘generate’ whole software architectures
Patterns are for (object-oriented) design or
implementation
Design Patterns are not the only type of software
pattern!
There’s no evidence that patterns help anybody
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Different Types of Patterns

O-0 Design Patterns

— Design Patterns: Elements of Reusable O-O
Software

Distributed/Concurrent Programming Patterns

User Interface Design Patterns

Architectural Patterns

Software Process Patterns
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Summary

» Mature engineering disciplines have handbooks that

describe successful solutions to known problems

5

laws of physics, they adapt adequate solutions
from the handbook known to work well enough

— The extra few percent of performance available
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e Patterns can form the basis for the handbook of
software engineering

— automobile designers don't design cars using the

by

starting from scratch typically isn't worth the cost

— If software is to become an engineering discipline,

successful practices must be systematically
documented and widely disseminated

[ Nesneye Dayall Yazilim Mihendisligi
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A Pattern has 4 essential elements

Pattern name

Problem

Solution

"the pattern provides an abstract

5

(%)
g description of a design problem and a
= general arrangement of elements solves it"
(a
= Consequences
(@)
‘D
D
)
{ Nesneye Dayali Yazilim Mihendisligi 179 ]

OOP

* Ina pure objected-oriented language, everything is an object!
— Objects consist of state and behavior and must be
explicitly created (and destroyed in C++)
— Objects use services provided by other objects

» Design patterns deal with issues relating to the behavior of
objects, the lifetime of objects, the interface of objects,
structural relationships between objects, etc.

» The GoF book categorizes design patterns into structural,
behavioral and creational patterns.
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Design Pattern Space - GoF

 Creational patterns

— Deal with initializing and configuring classes and
objects

o Structural patterns

— Deal with decoupling interface and
implementation of classes and objects

» Behavioral patterns

— Deal with dynamic interactions among societies of
classes and objects
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Creational Patterns - GoF

Factory Method
— Method in a derived class creates associates

gl * Abstract Factory

2 — Factory for building related objects

%  Builder

% — Factory for building complex objects incrementally

Il * Prototype

= — Factory for cloning new instances from a prototype
 Singleton

— Factory for a singular (sole) instance

[ Nesneye Dayall Yazilim Mihendisligi 182 ]
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Structural Patterns - GoF

o Adapter
— Translator adapts a server interface for a client
* Bridge

— Abstraction for binding one of many
implementations

« Composite

— Structure for building recursive aggregations
e Decorator

— Decorator extends an object transparently

5

(72}
c
S
)
=
©
(a
e
=
(72}
)
@)

[ Nesneye Dayall Yazilim Mihendisligi 183 ]
Structural Patterns (cont'd)
» Facade
— Facade simplifies the interface for a subsystem
Lo
* Flyweight
= — Many fine-grained objects shared efficiently
.4« Proxy
2 — One object approximates another
a
[ Nesneye Dayall Yazilim Mihendisligi 184 ]
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Behavioral Patterns - GoF

Chain of Responsibility
— Request delegated to the responsible service

Lo provider

# ° Command

% — Request as first-class object

= o Interpreter

'igm — Language interpreter for a small grammar
e lterator

— Aggregate elements are accessed sequentially

[ Nesneye Dayall Yazilim Mihendisligi
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Behavioral Patterns (cont'd)

Mediator

— Mediator coordinates interactions between its associates
Memento

— Snapshot captures and restores object states privately
Observer

5

State
— Object whose behavior depends on its state
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— Dependents update automatically when a subject changes

[ Nesneye Dayall Yazilim Mihendisligi
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Behavioral Patterns (cont'd)

o Strategy
— Abstraction for selecting one of many algorithms

N - Template Method

g — Algorithm with some steps supplied by a derived
kS class

i5y » Visitor

g

— Operations applied to elements of an
heterogeneous object structure

[ Nesneye Dayali Yazilim Mihendisligi 187 ]

Classifying Patterns

Purpose
Creational Strucural Behavioural
= Scope Class Factory Method Adapter (class) Interpreter
Template Method
2 Object Abstract Factory Adapter (object) Chain of responsibility
s Builder Bridge Command
% Prototype Composite Iterator
o Singleton Decorator Mediator
= Facade Memento
g Flyweight Observer
(a) Proxy State
Strategy
Visitor

[ Nesneye Dayali Yazilim Mihendisligi 188 ]




Before there were Patterns

¢ First came C++ Idioms
— James Coplien

5

my < Example Idiom:
(S “Resource acquisition is initialisation”
o void use_file(const char *fn)
>
(72}
8 FILE *f = fopen(fn, "w");

/I use f

fclose(f);

}

{ Nesneye Dayali Yazilim Mihendisligi
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C++ Idioms

» What if something goes wrong while using
“7? Will “f” get closed?

5

will happen?
» What about exceptions?
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» How can we guarantee that the call to fclose(f)

{ Nesneye Dayali Yazilim Mihendisligi
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“Resource acquisition in initialisation” lIdiom

— A much better choice is to move all
initialisation action into a constructor, and all
release actions into a destructor.

— This technique is called "resource acquisition
In initialisation."
— Simplified usage protocol:

* No need for user of object to call operations to
acquire and release resources for it

» Users can start using the object right after it has
been created
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C++ Code for the Idiom

#include <stdio.h>
class FilePtr {
FILE *p;

Bt public: FilePtr( const char *n, const char *a ) { p = fopen(n,a); }
" FilePtr( FILE *pp) { p=pp; }
c ~FilePtr() { fclose(p); }
% operator FILE*() { return p; }
O s
=
'g void use_file(const char *fn) {
@) FilePtr f(fn, "w");
/luse f
}
* Note that no matter what happens, the destructor ~FilePtr() gets called for
f.
[ Nesneye Dayali Yazilim Mihendisligi 192 ]

96



Another Example of the Idiom

» Memory acquisition in C++
— C++ doesn’t do garbage collection

— For every ‘new’ operation you write you have to write a
corresponding ‘delete’

void use_buffer(size_t x) {

char* buffer = new char[x];

/I use buffer

delete[] buffer;

}
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class Buffer{ //Uses Idiom “Resource acquisition is initialisation”
char *p;

public: Buffer( size_t x ) { p = new char[x]; }

~ Buffer() { delete[] p;}

|3

{ Nesneye Dayali Yazilim Mihendisligi 193 ]

O-0O Inheritance Problem

No State
Number
+operator+()
To) /\
2
) Real Part
_,q_." Complex :
< +operation+() Imaginary Part
= paN
c
2
wn
<5}
(@)
Real Part
Integer -
+operation-+() Imaginary Part
Integer Value
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O-0O Inheritance Problem

o Conceptually Integers are a

specialisation of Complex Number
o numbers e STtare
 Problem with ZT
2 implementation inheritance
= I e
o — Integer objects inherit the LImagPart : long
= attributes RealPart + ImagPart +operation+()
@ that they don’t require Zf
(@) — Makes Integer objects bigger
and more complex than they Integer
should be -RealPart : long
-ImagPart : long
-IntegerPart : long
+operation+()
{ Nesneye Dayali Yazilim Mihendisligi 195 ]

O-0O Inheritance Problem

» What is the solution here?
— Need to decouple abstractions (numbers) from

= their implementation (classes)
%  Solution:

5 — A Design Pattern!

% — Which one?

; * Bridge Pattern (in C++)

{ Nesneye Dayali Yazilim Mihendisligi 196 ]




O-0O Inheritance Problem

Number Implementer
et
Lo +operator+() 1 1 [toperator+()
&
= Complex
3 +operation+() f
E ComplexRepresentation IntegerRepresentation
-RealPart : long O ;
- -imagPart : long Integer_Part :long
= +operation+() RORCIANONZ()
$ Integer
@] +operation+()
{ Nesneye Dayali Yazilim Mihendisligi 197 ]

»\When you need to implement an expected interface, you may
find that an existing class performs the services a client needs but
with different method names. You can use the existing class to
meet the client's needs by applying the ADAPTER pattern.

» The intent of ADAPTER is to provide the interface a client
expects, using the services of a class with a different interface.
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Adapter
1
Client
Lo
sinterfaces
2 Thoughtfullnterface Existing(lass
T
=
E service() usefulMethod()
c
= [
g :
(@] =S
YourMission
service()
{ Nesneye Dayali Yazilim Mihendisligi 199 ]
Facade

» A toolkit or subsystem developer often creates packages of
well-designed classes without providing any applications that tie
the classes together.

» The reusability of toolkits comes with a problem: The diverse
applicability of classes in an OO subsystem may offer an
oppressive variety of options. A developer who wants to use the
toolkit may not know where to begin. This is especially a
problem when a developer wants to apply a normal, no-frills,
vanilla usage of the classes in a package. The FACADE

pattern addresses this need. A facade is a class with a level of
functionality that lies between a toolkit and a complete
application, offering a vanilla usage of the classes in a package
or a subsystem. The intent of the FACADE pattern is to provide
an interface that makes a subsystem easy to use.
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Chain of Responsibility

Intent - Chain the receiving objects and pass the
request along the chain until an object handles it.

Lo * Structure and Participants
c * Handler ;
s HandleRequest()
% + ConcreteHandler )\
[l .
% Client ‘ |
T ConcreteHandler1 ConcreteHandler2
8 HandleRequest() HandleRequest()
[ Nesneye Dayall Yazilim Muhendisligi 201 ]

Chain of Responsibility

» Applicability - use when:

» more than one object may handle a request, and the handler

0 isn't known a priori.
i * you want to issue a request to one of several objects
I without specifying the receiver explicitly.
[
% » the set of objects that can handle a request should be
2 specified dynamically.
a
[ Nesneye Dayali Yazilim Mihendisligi 202 ]
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Command

Intent - Encapsulate a request as an object, thereby
letting you parameterize clients with different requests,
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Receiver

receiver

* Structure and Participants

| Client ‘ ‘ Invoker |<F> Command

Execute()

:

queue or log requests, and support undo operations.

Action(}

ConcreteCommand

* Command

* ConcreteCommand
* Client

* Invoker

* Receiver

Execute() o

state

recelver->Action () ;
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Command
» Applicability - use when you want to:
—parameterize objects by an action to perform.
Lo
—specify, queue, and execute requests at different times.
&
S —support undo.
N —support logging changes so that they can be reapplied in
S case of a system crash.
(7p)
a) —structure a system around high-level operations built on
primitives operations.
[ Nesneye Dayali Yazilim Mihendisligi 204 ]
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Interpreter

Intent - Given a language, define a representation for its
grammar along with an interpreter that uses the representation to
interpret sentences in the language.

Lo
[22] . .
c * Structure and Participants
[<5]
o
4= q q
g « AbstractExpression Client AbstractExpression m
i : Interpret(Context)
% * TerminalExpression
$ * NonterminalExpression | ‘
(@)
* Context TerminalExpression Nonterminal Expression
* Client Interpret(Context) Interpret(Context)
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» Applicability - use when you want to:

— Use the Interpreter pattern when there is a language to interpret,
and you can represent statements in the language as abstract
syntax trees.

5

The Interpreter works best when:

—the grammar is simple.
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—efficiency is not a critical concern.
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Iterator

Intent - Provide a way to access the elements of an aggregate
object sequentially  without exposing its underlying
representation.

To]
» Structure and Participants
g Aggregate Client. Tterator
g Createlteratort) Firsif)
g * Iterator fvvgéo ;
% * Concretelterator C”fu”ﬂ:zt Tem()
g * Aggregate
O + ConcreteAggregate ConcreteAggregate
Createlterator(}) ¢
return new Concretelterator{this);
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Iterator

» Applicability - use when you want to:

* t0 access an aggregate object's contents without exposing its

0 internal representation.
2 * to support multiple traversals of aggregate objects.
(<5}
E * to provide a uniform interface for traversing different
- aggregate structures (that is, to support polymorphic
2 iteration).
D
)
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Mediator

Intent - Define an object that encapsulates how a set of
objects interact. Promote loose coupling and let vary the
interaction between objects independently.

Lo

o * Structure and Participants L

S

&) ; * ConcreteMediator
diat

% Mediator [« Sl Colleague

a * Colleague classes

=

(o))

= | \

8 ‘ ConcreteMediator H ConcreteColleague 1 ‘ ﬁ ConcreteColleague 2

[ Nesneye Dayali Yazilim Mihendisligi 209 ]

Mediator

» Applicability - use when you want to:

* a set of objects communicate in well-defined but complex
ways. The resulting interdependencies are unstructured and
difficult to understand.

5

* reusing an object is difficult because it refers to and
communicates with many other objects.

« a behavior that's distributed between several classes should
be customizable without a lot of subclassing.
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Memento

Intent - Without violating encapsulation, captures
externalizes an object’s internal state so that the object can be

restored to this state later.

5
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and

* Structure and Participants
memento

Originator » Memento 4—<>
SetMemento(Memento m) GetState()
CreateMemento() SetStatel) + Memento
state state * Originator

return new Memehto (state) State = m->GetsState () 5 Caretal{er
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Memento

» Applicability - use when you want to:

5
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* a snapshot of (some portion of) an object's state must be
saved so that it can be restored to that state later.

* a direct interface to obtaining the state would expose
implementation details and break the object's encapsulation.

[ Nesneye Dayali Yazilim Mihendisligi
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Observer

Intent - Define a one-to-many dependency between objects so
that when one object changes state, all its dependencies are
notified and updated automatically.

Lo

* Structure and Participants
n

observers o o . i
qS_) Subject »# Observer Subject
% Attach(Observer) Update() * Observer
(a Detanh(Obser\'er) for all o in observers { . ConcreteSubject
= Notifv() o= -1~ o ->Update()
K= 4 ! + ConcreteObserver
7]
8 ConcreteObserver
ConcreteSubject subject Update() observerState =
- - subject->GetState ()

GetStm‘e(‘j S = observerState

SetState() j

subjectState i———{ Return subjectState
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Observer

» Applicability - use when you want to:

* an abstraction has two aspects, one dependent on the other.
Encapsulating these aspects in separate objects lets you vary
and reuse them independently.

* a change to one object requires changing others, and you
don't know how many objects need to be changed.
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* an object should be able to notify other objects without
making assumptions about who these objects are.
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State
Intent - Allow an object to alter its behaviour when its internal
state changes. The object will appear to change its class.
= . oo
Structure and Participants i
z Context e State * State
E’ Request) o Handle() + ConcreteState
T )\ subclasses
(a Y . S
% state ->Handle () ‘ %
7 ConcreteState A ConcreteState B
8 Handlef) Handlef)
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State

» Applicability - use when you want to:

* an object’s behavior depends on its state, and it must change
its behavior at run-time depending on that state.

* operations have large, multipart conditional statements that
depend on the object's state.
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Strategy

Intent - Define a one-to-many dependency between objects so
that when one object changes state, all its dependencies are
notified and updated automatically.

To]
* Structure and Participants
(%)
< * Strategy
T Context strategy Strategy
= - + ConcreteStrategy
g Contextlnierface() AlgorithmlInterfacer)
* Context
(=
=
3 | T |
(@) ConcreteStrategy A ConcreteStrategy B ConcreteStrategy C

Algorithmlnterfacer) Algorithmlnterfacer) AlgorithmInterface()
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Strategy

» Applicability - use when you want to:

» many related classes differ only in their behavior. Strategies
provide a way to configure a class with one of many
behaviours.

* you need different variants of an algorithm.

* an algorithm uses data that clients shouldn't know about.
Use strategy pattern to avoid exposing complex, algorithm-
specific data structures.
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* a class defines many behaviours, and these appear as
multiple conditional statements in its operations.
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Lo

Design Patterns

Template Method

Intent - Define the skeleton of an algorithm in an operation,
deferring some steps to subclasses. Lets subclasses redefine
certain steps of algorithm without changing the algorithm's
structure.

* Structure and Participants

AbstractClass

TemplateMethod() o---—|----- ..
PrimitiveOperationl() PrimitiveOperationl()
PrimitiveOperation2() .

4 PrimitiveOperation2()

* AbstractClass

+ ConcreteClass

ConcreteClass

PrimitiveOperationl()
PrimitiveOperation2()
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Template Method

» Applicability - use when you want to:

* to implement the invariant parts of an algorithm once and
leave it up to subclasses to implement the behaviour that can
vary.

» when common behaviour among subclasses should be
factored and localized in a common class to avoid code
duplication.

« to control subclasses extensions.

(
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Visitor

Intent - Lets you define a new operation to be performed on the
elements of an object structure, without changing the classes of
the elements on which it operates.

Lo

o A . Visltor
« Structure and Participants

) VisitConcreteElementA(ConcreteElementd )
S VisitConcreteElement B{Concrete ElementB)
(<5}
+—
= : - 3
E ConcreteVisitor 1 | | Concrete Element B
— VisitConcreteElementA{Concrete Elementd ) VisitConcreteElementd(Concrete Elementd)
(@)) VisitConerete Element B ConcreteElement B) VisitCancrete ElementB(ConcrereElementB)
% [ ovjectstructure |
8 | bjectStruciure | # Element * Visitor
Accepr(Visitor)
£ 7 * ConcreteVisitor
) I L i * Element
| ConcreteElement A | | Concrele Element B | + ' ConcreteEl -
Accept(Visitor vi ¢ Accept(Visitor vl o
COperationd() ‘ OperationB() * ObjectStructure
| ve>Via ;t'.".'-r::l'-:‘.'.“.'.'l'_"}if:.’ltr\i'._hii:l -'u:;t':nr,-:r-:f.:';-."_-:l:-:n‘.i:'|t_:,£_i_
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Visitor

» Applicability - use when you want to:

* an object structure contains many classes with different
interfaces, and you want to perform operations on these
objects that depend on their concrete classes.

» many distinct and unrelated operations need to be performed
on objects in an object structure, and you want to avoid
"polluting™ classes with these operations.
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» the class defining object structure rarely change, but you
often want to define new operations over the structure.
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