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Design Patterns 1.
Strategy Pattern, Template Method Pattern




Design Patterns

* Designing object-oriented software is hard, and designing reusable
object-oriented software is even harder.

= You also want to avoid redesign, or at least minimize it

= design pattern:
A standard solution to a common software problem in a context.

o describes a recurring software structure or idiom
° is abstract from any particular programming language
o identifies classes and their roles in the solution to a problem
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Design Patterns

= Creational Patterns (abstracting the object-instantiation process)
Factory Method Abstract Factory Singleton
Builder Prototype

= Structural Patterns (how objects/classes can be combined)

Adapter Bridge Composite
Decorator Facade Flyweight
Proxy

= Behavioral Patterns (communication between objects)

Command Interpreter Iterator
Mediator Observer State
Strategy Chain of Responsibility Visitor

Template Method

RIAD SONBOL - SOFTWARE SYSTEM DESIGN 3




Strategy (or Policy) Pattern




Example

= Consider a mobile application running on a wearable computer that
uses different networks :

> A car mechanic using the wearable computer to access repair manuals and
maintenance records for the vehicle under repair.

o The wearable computer should operate in the shop with access to a local wireless
network as well as on the roadside using a third-generation mobile phone network,
such as UMTS.

o When updating or configuring the mobile application, a system administrator should
be able to use the wearable computer with access to a wired network such as
Ethernet.

= This means that the mobile application needs to deal with different types of networks as it
switches between networks dynamically, based on factors such as location and network costs.

= Assume that during the system design of this application, we identify the dynamic switching
between wired and wireless networks as a critical design goal.

= Furthermore we want to be able to deal with future network protocols without having to
recompile the application
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Final Solution

Application
T — . NetworkConnection NetworkInterface
- send() open()
P receive() close()
- setNetworkInterface() send()
LocationManager receive()
Ethernet WavelLAN UMTS

open() open() open()
close() close() close()
send() send() send()
receive() receive() receive()
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Strategy Pattern

" The intent of the Strategy Pattern is to:
o (1) Define a family of algorithms, policies, logics, etc

° (2) Encapsulate each one,

° (3) Make them interchangeable within that family

= Strategy Pattern lets the algorithm vary independently from the
clients that use it

= The Strategy Pattern enables an algorithm’s behavior to be selected
at runtime

I ———————————————————————————————————————————————————————————————————————————————————————————
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The structure

= aggregation =
- Context <> > = IStrategy

+ strategy

execute()

setStrategy(strategy)

doSomething() implements implements
= ConcreteStrategy = ConcreteStrategy
execute() execute()
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The structure

Context .
«interface»
- strategy oS = Strategy
+ setStrategy(strategy) + execute(data)
+ doSomething()
&
strategy.execute() l
ConcreteStrategies ||
Client [----- = I
+ execute(data) M
str = new SomeStrateqy() |
context.setStrategy(str)
._.cantext.doSomething() . _ . _._._.

..

other = new OtherStrategy()
context.setStrategy(other)
context.doSomething()
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Practical Example: Navigation App

= One day you decided to create a navigation app for casual travelers.
The app was centered around a beautiful map which helped users
quickly orient themselves in any city.

= One of the most requested features for the app was automatic route
planning. A user should be able to enter an address and see the
fastest route to that destination displayed on the map.

= The first version of the app could only build the routes over roads.
= The next update, you added an option to build walking routes.

= Right after that, you added another option to let people use public
transport in their routes.

= And even later, another option for building routes through all of a
city’s tourist attractions. etc
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Solution

| Navigator ] sinterfaces
-routeStrategy [ =| RouteStrategy
+ buildRoute(A, B) + buildRoute(A, B)
route = routeStrategy.buildRoute(A, B) :' """"" i' """"" :
II [
Road ! | PublicTransport
Strategy | Strategy
i
Walking
Strategy
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Example: E-Commerce

" Implement a simple
Shopping Cart where we
have two payment
strategies - using Credit
Card or using PayPal.




Solution

=< Java Interface==

& PaymentStrategy
<< Java Class==> com.jourmnaldev.design. strategy

(® ShoppingCart

com.journaldey.design.strategy

@ ShoppingCart()

@ additem(ltem):void

@ removeltem(item}void
@ calculateTotal()int

@ pay(intyvoid

A

@ pay(PaymentStrategy)void
<< Java Class>= <<,Java Class>>
com.journaldev.design.strategy com. journaldev.design.strategy
~items | 0.* @ name: String o emailld: String
o cardMumber: String o password: String
<< Java Class>> " St
[ G Strlng. _ e PaypalStrategy(String,String)
@ltﬂm o dateCOfExpiry: String @ paylint):void
com.journalkdev.design.strategy - : : : . pay :
: -:fCrednCardStrategﬂﬂtrlng.Strlng,Strlng.Str|ng}
o upcCode: String o pay(int):void
o price: int :
& Item(String,int)
@ getUpcCode():String

@ getPrice():int

® CreditCardStrategy @ PaypalStrategy
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public interface PaymentStrategy {

Deta | ‘ ed SO ‘ Utlo n } public void pay(int amount);

public class CreditCardStrategy implements PaymentStrategy {

private String name;
private String cardNumber;
private String cvv;

private String dateOfExpiry;

public CreditCardStrategy(String nm, String ccNum, String cvy, String expiryDate){
this.name=nm;
this.cardNumber=ccNum;
this.cvv=cvv;
this.dateOfExpiry=expiryDate;
}
@OQverride
public void pay(int amount) {
System.out.printin(amount +" paid with credit/debit card");

}

I 09090909090




" " public interface PaymentStrategy {
Deta I ‘ed SO‘ Utlon public void pay(int amount);
!

public class PaypalStrategy implements PaymentStrategy {

private String emailld;
private String password;

public PaypalStrategy(String email, String pwd){
this.emailld=email;
this.password=pwd;

}

@Override
public void pay(int amount) {
System.out.printin(amount + " paid using Paypal.");

}
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public class ShoppingCart {
- : List<ltem> items;
Detailed Solution P Shopprec
this.items=new ArrayList<ltem>();
}
public class Item { public void addltem(Item item){
this.items.add(item);
private String upcCode; }
private int price; public void removeltem(ltem item){
this.items.remove(item);
public Item(String upc, int cost){ }
this.upcCode=upc; public int calculateTotal(){
this.price=cost; int sum = 0:
} _ _ for(ltem item : items){
public String getUpcCode() { sum += item.getPrice();
return upcCode; }
} return sum;
- . )
public int getP.rlce() { public void pay(PaymentStrategy paymentMethod){
return price; int amount = calculateTotal();
} paymentMethod.pay(amount);
} )
}
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Detailed Solution

public class ShoppingCartTest {
public static void main(String[] args) {
ShoppingCart cart = new ShoppingCart();

ltem item1 = new ltem("1234",10);
ltem item2 = new ltem("5678",40);

cart.addltem(item1);
cart.addltem(item?2);

//pay by paypal
cart.pay(new PaypalStrategy("myemail@example.com", "mypwd"));

//pay by credit card
cart.pay(new CreditCardStrategy("Pankaj Kumar", "1234567890123456", "786", "12/15"));
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Example: Adventure Game

= Below you’ll find a mess of classes and interfaces for an action
adventure game. You’'ll find classes for game characters along with
classes for weapon behaviors the characters can use in the game.
Each character can make use of one weapon at a time, but can
change weapons at any time during the game. Your job is to sort it

Character
WeaponBehavior weapon,;
fight(); KnifeBehavior BowAndArrowBehavior
useWeapon() { // implemens cutting useWeapon() { // implements shoot:
Queen with a knife } w<<inter;ac;:>>. Tow with a bow }
fight() { ..} ‘ ‘eaponBehavior
useWeapon(),

King

AxeBehavior

useWeapon() { // implements chop-
ping with an axe }

Troll

fight() { ... }

fight() { ... }

Knight
fight(){ ... }

SwordBehavior
useWeapon() { // implements swing-
ing a sword }

18
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abstract

Solution L —

‘WeaponBahavior waapon;

figh):

sefWaapon WaaponBehavior w)
this weapon = w;

}

A Chavacter HAS-A
WeaponBehavior.

N 4

King Knight '

fight() { . } fight() { .. ]

Queen
ight{} { )

fight() { .. }

<<interfaces>
WeaponBehavior

useWeaponl;:

SwordBehavior i BowAndArrowBehavior '
LEEY\2apony | { il Implemants swng- = |usetveapon]) { I mplements shoot- '

g & sword } KnifeBehawvior AxeBehavior
| u==iWeapan() { if implements chog-
f:ll:. £ "lm?".f.f'"f"‘l"‘ ping with an aes |

e o
Nc‘t[ 1'\-.3]' }N\{I :'I- nt{ a{-t' I:ra'\f.l
the a'a':a?o“% ok twhh?aﬂ-’tf or 3
capertli: 2 bebe

Lated s€3 bass
L'
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Template Method Pattern

TEMPLATE METHOD PATTERN




Strategy Pattern

= Barii <> Sggregation ~{E IStrategy
+ strategy execute()
setStrategy(strategy)
doSomething() implements implements
f )
= ConcreteStrategy = ConcreteStrategy
execute() execute()
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Strategy Pattern.. What if?

" |n Strategy patter, IStrategy is an Interface

" j.e. each concreate Stategy has its own implementation..

* What if these strategies have some common (“shared”) steps!

Context <> sl = IStrategy
+ strategy execute()
setStrategy(strategy)
doSomething() implements implements
f A
= ConcreteStrategy = ConcreteStrategy
execute() execute()
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Example

= |[magine that you're
creating a data mining
application that
analyzes corporate
documents. Users feed
the app documents in
various formats (PDF,
DOC, CSV), and it tries
to extract meaningful
data from these docs in
a uniform format.

DocDataMiner

+ mine(path)

file = npenIEiLE[path]

rawData = extractDocData(file)
data = parseDocData{rawData)
analysis = analyzeData(data)
sendReport(analysis)
closeFile(file)
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CS5VDataMiner

+ mine(path)

file = npenIEiLE[path]

rawData = extractCSVData(file)
data = parseC5VData({rawData)
analysis = analyze Data(data)
sendReport(analysis)
closeFile(file)

_____________________________________________________________________________________________________________________

PDFDataMiner

+ mine(path)

file = npenIEiLE[path]

rawData = extractPDFData{file)
data = parsePDFData{rawData)
analysis = analyzeData(data)
sendReport(analysis)
closeFile(file)
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Template Method Pattern

* Template Method is a
behavioral design pattern that
defines the skeleton of an
algorithm in the superclass but
lets subclasses override
specific steps of the algorithm
without changing its structure.
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~
stepl()
if (step2()) {
step3()
+ templateMethod() }
+ stepl() else {
+ step2() step4{)
+ step3() }
+ step4()
ConcreteClassl ConcreteClass2
+ step3() + stepl()
+ step4() + stepl()
+ step3|()
+ step4()
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