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Chain of Responsibility
Command
Interpreter
Iterator
Mediator
Memento
Observer
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1. Chain of Responsibility

* Pass requests to the chain of handlers




Transform Behavior into “handlers”

* Example: node.js

Chain of Responsibility
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Example: node

JS

 Callback function: next()

var express = require('express');
var app = express();

HTTP method for which the middleware function applies.

Path (route) for which the middleware function applies.

r——— The middleware function.

app.get('/", function(req, res, next) {

next();
1)

app.listen(3000);

; Callback argument to the middleware function, called "next" by convention.
HTTP response argument to the middleware function, called "res" by convention.

HTTP request argument to the middleware function, called "req" by convention.



Chain of Responsibility
Structure

 Handler declares the interface,
common for all concrete
handlers

* Base Handler is an optional
class where you can put the
boilerplate code

* Concrete Handlers contain the
actual code for processing
requests

=

«interface»

Handler
+ setNext(h: Handler) hl = new HajnderA()
+ handle(request) h2 = new HanderB()
A h3 = new Hander(()
: hl.setNext(h2)
: h2.setNext(h3)
BaseHandler /.

next: Handler

|

hl.handle(request)

e Client QF)

1

+ setNext(h: Handler)

|

if (next != null)

* handle(XUESt) . next.handle(request)
r- —
ConcreteHandlers _
‘ if (canHandle(request)) {
— // ...
L } else {
+ handle(request) 1. _ ) parent:handle(request)

-

}

\




«interface»
ComponentWith . .
e Working with

+ showHelp()

i Composite Pattern

— Component Button

* Find the right class to do

- container: Container q
+ tooltipText

showHelp()

if (tooltipText != null)
// Show tooltip...

else | 3o oL- 1+ showHelp() Dialog
// ...or ask the container o

g .
//to do it. 4 — Print
container.showHelp() Lnfrl]erl'g Sh;:)WHc’:‘l{J1
. ehavior from the |Jh
> Container parent class.
. Panel
—&| - children: Component ST

+ add(child) lJ
é Panel

Color
if (modalHelpText != null) Panel Dialog IJ
// Show modal window if (wikiPageURL != null)
// with a help text. - modalHelpText - wikiPageURL // Open a wiki page. Button
else else F1! —=>
parent::showHelp() {+ showHelp() + showHelp() o {4 parent:showHelp() Grayscale




2. COMMAND

«interface»
Command

A




Command Pattern

* Turn a request into a stand-alone object that contains all information




Command Structure

e ConcreteCommand

— defines a binding between a Receiver object and an action.

— implements Execute by invoking the corresponding operation(s) on Receiver.

Client

Invoker -2 s Command
Executef}
Heceiver
TECeIVEr
Action{) [ ConcreteCommand
Execule() O----=----
™ ciate

1 receiver-=Action(),




Collaboration

aReceiver aClient aCommand aninvoker

StoraCommand{aCommand)

.

B
5
B
.
~
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Execute()

Action()




Undo

— Shortcuts

2| Buttons

CopyCommand

Editor

/l

+ execute()

ENeX

+ getSelection()
+ deleteSelection()
+ replaceSelection(text)

CutCommand

€

+ execute()

N

PasteCommand

Application

+ execute()

+ editors: Editor(]

+ activeEditor: Editor

+ clipboard

+ history: CommandHistory

UndoCommand i

4

Command

-app
- editor

'D' - backup

+ Command(app, editor)
+ saveBackup

+ undo

+ execute()

A

+ createUl()

+ executeCommand(
¢: Command)

+ undo()

+ execute()

Q

CommandHistory

- history: Command[]

+ push(c: Command)

[

>+ pop(): Command




3. Interpreter

* Given a language, define a representation for its grammar with an interpreter that
uses the representation to interpret sentences in the language

RegularExpression h
™ interprel() I:
. . ) expressioni
LiteralExpression SequenceExpression IO &
{_}_expressmnz
Interpret() Interpret()
literal
it . . . . alternative1
repel 'mi)l RepetitionExpression AlternationExpression - ernatve
, Ganernarwe?.
Interpret{) interprel()




4. |lterator

* A pattern that traverses elements of a collection
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AbstractlList & Client # [terator
Createlteratorf) First()
Count(} Next{)
Append(item) IsDonef)
Hemove(ltem) Currentltemy)
A
List L""""_""""'J Listiterator

SkipList ': ---------------------------------------- - SkipListiterator




// std::iterator example
#include <iostream> // std::cout
#include <iterator> // std::iterator, std::input_iterator_tag

class MyIterator : public std::iterator<std::input iterator tag, int>
{
int* p;
public:
MyIterator(int* x) :p(x) {}
MyIterator(const MyIterator& mit) : p(mit.p) {}
MyIterator& operator++() { ++p; return *this; }
MyIterator operator++(int) { MyIterator tmp(*this); operator++();
bool operator==(const MyIterator& rhs) const { return p == rhs.p;
bool operator!=(const MyIterator& rhs) const { return p != rhs.p;
int& operator*() { return *p; }

}s

int main() {
int numbers[] = { 10,20,30,40,50 };
MyIterator from(numbers);
MyIterator until(numbers + 5);
for (MyIterator it = from; it != until; it++)

std::cout << *it << ' '; Or

td:: t ‘"\n'; -

Srazcout << it 1= from.end()
return 0,

return tmp; }

}
}




Intermediary, Controller)

a.k.a.

(

* Mediator promotes loose coupling by keeping objects from referring to

5. Mediator

each other explicitly, and it lets you vary their interaction independently




ComponentA ComponentB
| | -
- m: Mediator @ -m: Mediator <€
+ operationA() [~ «;:tzr.fi(;e» + operationB()
(3) ealator (I)
Com + notify(sender) C D
ponentC l/l A omponent
- m: Mediator @ ; - m: Mediator [«€—
- | 2 s |
+ operation(() . ConcreteMediator ] + operationD()
- componentA :
- componentB m.notify(this) T
- componentC /a
- componentD N4

+ notify(sender) = | if (sender == componentA)
+ reactOnA() reactOnA()
+ reactOnB()
0

+ reactOnC
+ reactOnD()




Example: Font Dialog

aClient

director

Jutton )

aButton

@ director

aFcarlchalv::gDirecl:tw:)r“\1

T

.._/

i

director

anEntryField
director

Mediator Colleagues
aClient aFontDialogDirector alistBox  anEntryField
|
ShowDialog()
WidgetChanged()
GetSelection() _‘
SetText() |




6. Memento

* Save and restore the previous state of an object without
revealing the details of its implementation




Memento Structure

* Memento: stores the internal state of the Originator

* Originator: creates a memento with a snapshot of its current state

e Caretaker: for memento’s safekeeping

retum new Mementolistate) slate = m->Getstatel )

Caretaker

memento
n s
Originator | a Memento | gl
SetMemento{Mementom) ¢ GelStatel)
CrealeMemento() ¢ : SetState()
L |
| |
state ! ! slate
| |
1 1
| |
| |
1 1
- T




Memento Collaborations

aCaretaker anQriginator aMemento
| CreateMemento() —l n : :
new Memento '
--------------------- -
SetState()
=
SetMemento(aMemento)
GetState() "|




7. Observer

e Define a subscription mechanism to notify multiple objects




=

observers

I _vindon mu— ]

— change notification
———-= requests, modification |



foreach (s in subscribers)
s.update(this)

mainState = newState
notifySubscribers()

Publisher

- subscribers: Subscriber(]
- mainState

1+ mainBusinessLogic()

+ subscribe(s: Subscriber)
+ unsubscribe(s: Subscriber)
+ notifySubscribers()

s = new ConcreteSubscriber()
publisher.subscribe(s)

@ o=

«interface»
Subscriber

+ update()

Concrete
Subscribers

+ update(publisher)




The Internet of Things o

Decoupling Producers & Consumers of M2M Device Data
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3. STATE

* Let an object alter its behavior when its internal state changes




Example: TCP Connection

TCPConnection

Acknowledge()

>

slate

state->0pen()

o [ CPState

Open()

Close()

Acknowledge()
TCPEstablished TCPListen TCPClosed
Open(} Openi() Open(}
Close() Closel() Close()
Acknowledge() Acknowledge() Acknowiedge()




State Structure

Requast]) o

Context -

staie

state-=Handlal)

p Slate

Handlef'

A

ConcreteState A

Handle()

ConcreteStateB

Handiei)




9. Strategy

* Define a family of algorithms, put each of them into a separate class,
and make their objects interchangeable




Example: Text Editor

L compos:lon .
Composition > - l'IJ Compositor
Fraverse() Lompose])
Hepairt)
‘? A
|
|
|
I o simpleCompositor TeXCompositor ArrayCompositor
compositor-=Compose()
Composal) Composel) Composa()




Strategy Structure

Context

Contextinterface()

strateqy
K> p Strategy
Algorithminterface()
A
ConcreteStrategyA ConcreteStrategyB ConcreteStrategyC

Algorithminterface()

Algorithminterface()

Algorithminterface()




10. Template

e Defines the skeleton
of an algorithm and let
subclasses override
specific steps

@
|

DocDataMiner

+ mine(path)

file = openFile(path)
rawData = extractDocData(file

analysis = analyzeData(data)
sendReport(analysis)
closeFile(file)

data = parseDocData(rawData)

=l
;

CSVDataMiner

I

F

+ mine(path)

file = openFile(path)
rawData = extractCSVData(file)
data = parseCSVData(rawData)
analysis = analyzeData(data)

sendReport(analysis)
closeFile(file)

=

v

PDFDataMiner

=<

+ mine(path)

file = openFile(path)
rawData = extractPDFData(file)
data = parsePDFData(rawData)
analysis = analyzeData(data)

sendReport(analysis)
closeFile(file)




AbstractClass

[

+ stepl()
+ step2()
+ step3()
+ step4()

—2—

+ templateMethod() -

stepl()

if (step2() {
step3()

}

else {
step4()

}

ConcreteClassl ConcreteClass2

+ step’() + stepl|()
+ step4() + step2()
+ step3()
+ step4()




11. Visitor
e Separate algorithms from the objects on which they operate




Visitor vs. lterator

* Visitor Pattern is used to perform an action on a structure of elements

public void VisitorExample()

{
MyVisitorImplementation visitor = new MyVisitorImplementation();
List<object> myListToHide = GetList();

//Here you hide that the aggregate is a List<object>
Concretelterator i = new Concretelterator(myListToHide);

IAcceptor item = i.First();

while (item != null)

{

item.Accept(visitor);

item = i.Next();

}

//... do something with the result




(¥

«interface»

Visitor <

+ visit(c: ComponentA)

+ visit(c: ComponentB)

-

ConcreteVisitors

+ visit(c: ComponentA)
+ visit(c: ComponentB)
T

1}
n

// Visitor methods know-theé
// concrete type of the

// component it works with.
c.featureB|)

«interface»
Component

)

+ accept(v: Visitor)

ComponentA

JaN

+ featureA()
+ accept(v: Visitor)

[

ComponentB

&

+ featureB()
s accept v: Visitor)

5

Client

T
1}

v.visit(this) /

component.accept(new Co ncretevm
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