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DESIGN PATTERNS

Design and implementation without flaws!

We specifically look into Facade, Observer &
Model-View-Controller

More in optional course A7TB36ASS
Summer http://bilakniha.cvut.cz/cs/predmet1469406.html
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client classes

FACADE

Znamy jako
° F ac ade F as éd a subsystem classes

Facade

Uéel
 sjednocené high-level rozhrani pro subsystém
* zjednodusSuje pouziti subsystému
« zapouzdreni — skryti navrhu pred uzivateli

Motivace

« zjednoduSit komunikaci mezi subsystémy
 zredukovat zavislosti mezi subsystémy

* neznemoznit pouzivani low-level interfacu
* pro pouziti ,na miru”




FACADE - MOTIVACE

Client 1

Client 2

Complex Subsystem
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FACADE — MOTIVACE

Pusténi filmu:

mzatahnuti zaluzii
mzapnuti projektoru
mzapnuti DVD
pfehravace
mzapnuti ozvuceni

Ukonceni prehravani:

mvypnout DVD
pfehravac
mvypnout ozvuceni
mvypnout projektor
mvytahnout zaluzie




FACADE — MOTIVACE

Reseni:

Univerzalni ovladac¢ s funkcemi:

Prehrat film
Ukonéit film
Pfehrat hudbu

Vypnout hudbu

zatahnout
Zaluzie
zapnout
projektor
zapnout DVD
prehravac
zapnout
ozvuceni

vypnout DVD
prehravac
vypnout
ozvuceni
vypnout
projektor
vytahnout
zaluzie




FACADE - MOTIVACE

Priklad
« Compiler
- tfidy Scanner, Parser, ProgramNodeBuilder, ..
« Facade poskytuje rozhrani pro praci s kompilatorem na high-level drovni

Compiler

Compite()

A

1-— - - Parser Symbol  ———

# ProgramModeBuilder [ --m  ProgramNode [—

CodeGenerator & ---' | StatementNode |

/k | ExpressionMode |

StackMachineCodeGenerator | |H!SCCudeGEneratur| | VariableNode |

|
|
|
|
|
1
1
1
—= BytecodeStream i
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FACADE — MOTIVACE

Priklad
e transparentnost — tfidy subsystému o Facade nevédi
 svoboda volby- neskryva tfidy subsystému (Parser, Scanner)

Compiler

Compite])

:—-| Scanner |~——D| Token |-—

s Parser Symbol  ———

A

— BytecodeStream = ProgramModeBuilder ---m  ProgramNode —

A

CodeGenerator & --- | StatementMNode |

/k | ExpressionMode |

StackMachineCodeGenerator | | RISCCodeGenerator | | VariableNode |




FACADE - POUZITI

Pouziti
* kdyz je subsystem slozity na bézné pouziti
* kdyz existuje mnoho zavislosti vne subsystému
* pfi vytvareni vstupnich bodu vrstveného systému

g

Struktura

Facade




FACADE — POUZITI

Uéastnici
« Facade (kompilator)
 zna tridy uvnitf subsystemu
» deleguje pozadavky
- tfidy subsystému (Scanner, Parser,...)

* nevedi o existenci Facade
* implementuji funkCnost

Souvislosti

* klient se subsystémem komunikuje pres Facade

» Facade predava pozadavky dal

* muze obsahovat vlastni logiku — pfeklad pozadavku na tfidy subsystému
* klienti nemusi pouzivat subsystém pfimo




FACADE - DUSLEDKY

Vyhody pouziti

* redukuje pocet objektu, se kterymi klienti komunikuji
* snadnéjSi pouziti subsystemu
« zmenSuje pocet zavislosti mezi klienty a subsystémem
» odstranuje komplexni a kruhové zavislosti
* méné kompilaCnich zavislosti
* neskryva tridy subsytéemu
 klient si mdze vybrat jednoduchost nebo pouziti na ,miru®
* umoznuje rozsirit stavajici funkcionalitu
» kombinaci subsystému a jejich metod
* monitorovani systému — pfistupy, vyuzivani jednotlivych metod

Kdy se vyplati facade do systému implementovat

* cena za vytvoreni fasady mensSi nez je nastudovani podsystému
uzivateli




FACADE — PRIKL.AD

class Scanner { Trida subsystému}

public:

virtual Token& Scan();

};

Trida su bsystému}

class Parser {
public:

virtual void Parse (Scanneré&,ProgramNodeBuildersé) ;

};

Trida su bsystému}

class ProgramNodeBuilder {

public:
ProgramNodeBuilder () ;
virtual ProgramNode* NewVariable(..) ;
virtual ProgramNode* NewAssignment(..) ;
virtual ProgramNode* NewReturnStatement(..);
virtual ProgramNode* NewCondition(..) const;

ProgramNode* GetRootNode() ;

};




FACADE. — PRIKIL.AD " Trida subsystému}

_——\

class ProgramNode {
public:
// program node manipulation
virtual void GetSourcePosition(inté& line, inté& index);

// child manipulation
virtual void Add(ProgramNode¥*) ;
virtual void Remove (ProgramNode¥*) ;

virtual void Traverse (CodeGeneratoré) ;
protected: ProgramNode() ;

};

class CodeGenerator { 4___————————————————‘—————“J

public: L

Trida subsystemu

virtual void Visit (StatementNode*) ;
virtual void Visit (ExpressionNode¥) ;

protected:

CodeGenerator (BytecodeStreamé) ;
protected:

BytecodeStream& _output;

};

15




FACADE — PRIKL.AD

void ExpressionNode: :Traverse (CodeGeneratoré& cg) {

cg.Visit (this) ;
ListIterator i(_children);

for (i.First(); 'i.IsDone(); i.Next()) {

i.CurrentItem()->Traverse(cg) ;
Facade

}

class Compiler ({
public:

Compiler () ;

virtual void Compile (istreamé&,BytecodeStreamé) ;
}i

void Compiler::Compile ( istreamé& input, BytecodeStreamé& output )

{

Scanner scanner (input) ;
ProgramNodeBuilder builder;

Parser parser;

parser.Parse (scanner, builder)
RISCCodeGenerator generator (output) ;
ProgramNode* parseTree = builder.GetRootNode() ;

parseTree->Traverse (generator) ;

// Navrhovy vzor Builder

// potomek CodeGenerator




FACADE — IMPLEMENTACE

Konfigurace fasady

« Facade jako abstraktni trida
» konkrétni implementace subsystému je jejim potomkem
* klienti komunikuji se subsystémem pres rozhrani abstraktni tridy
 |dealné propojit s Dependency Injection

- Facade jako jedna konfigurovatelna trida
* vyména komponent subsystému

Viditelnost komponent subsystému

« Zakomponovani kontroly pristupu




Facade

FACADE — REAILNE POUZITI

A4

inzludes includes
£ \
& N,
L A
Pac kage1 Package?
Client Facade Fadkage Class Fadkage? Class

getwaluel

getvalueFromPackageqClasa]

{ _________________

getWalueFromP ackageZClasa)




FACADE — PRIKILAD Services

public class HotelBookerImpl implements HotelBooker ({
public List<Hotel> getHotelNamesFor (Date from, Date to) {

//returns hotels available in the particular date range

}

public class FlightBookerImpl implements FlightBooker {
public List<Flight> getFlightsFor (Date from, Date to) {
//returns flights available in the particular date range
} Facade

public class ServiceFacade ({ ///444;/
private HotelBooker hotelBooker; // Dependency Injection

private FlightBooker flightBooker;

public void getFlightsAndHotels (Date from, Data to) ({
List<Flight> flights = flightBooker.getFlightsFor (from, to);
List<Hotel> hotels = hotelBooker.getHotelsFor (from, to);

//process and return




FACADE — PRIKL.AD

Client

public class Client {
public static void main(String[] args) {
ServiceFacade facade = new ServiceFacade ()

facade.getFlightsAndHotels (from, to);

[ Facade




FACADE — REAINE POUZITI

_ . ’ Addresses R
V mobilnich aplikacich —
Coordinates
Addresses
—» | Remote Coordinates R
Facade (- —

(ASP.NET Route Segment

Web - Directi
Services) irection

& Directions and maps

*0: Route Segment

3 ~ Highiighted map

——
< Slow, expnzm:(wireless } < Fast wired Internet }
Session Facade v Java EE

« Fasada pro weboveé sluzby




FACADE — REAILNE POUZITI

JOptionPane ve Swingu

 vytvafi ruzné typy zakladnich dialogovych oken a zobrazuje je
« zjednodusuje pouzivani této rozsahlé knihovny

FacadeClient "Facade" 5
+main(args(]: String): void /]
\ 4
ra
s
ra

Swing subsystem | JOptionPane
BorderLayout \
JPanel
FlowLayout java.awt.Window

‘T‘ BorderFactory

java.awt.Dialog

AN

FileDialog JDialog

22




FACADE — REAILNE POUZITI

\ byznys svete ‘ﬁ‘ Customer Service
\ Facade




OBSERVER

Auctioneer
Subject

1. Accept bid

2. Broadcast new high bid

l
}ﬁ «

fol® Observers 2 4




OBSERVER

Smysl

« Zavadi moznost sledovani zmeén u objektu tak, ze kdyz objekt
zmeni stav, ostatni objekty na tuto zménu zareaguiji, pricemz
nedojde k pfimé vazbé (coupling) od sledovaného objektu k
témto objektdm.

Potreba sledovani zmén objektu a notifikace

» Udalostni fizeni — reSi observer

Obdoba systému udalosti (Java) vlastnimi prostredky




OBSERVER - MOTIVACE

\ Pri zméne dat oCekavaji oznameni od subjektu, Ze se maji aktualizovat J

]

observers
. windam |!ﬂ| . waindiena |!ﬂ|

a b C

a0 | 30 | 20

[,

—— change notification
———- requests, modification

subject

_—

‘ Udrzuje svuj stav a informuje vSechny zajemce o jeho zménach J




OBSERVER - STRUKTURA

Subject observers g Observer
Attach{Observer) Updatey)
- v -\.; ) _.'lI ] -
Detach(Observer) tor all 0 in observers i\h‘
NU‘IiF'ﬁ"[:l Op———=-—- - — u}u;_;.udtei]

1

1

Z:\—\‘ ConcreteObserver
. subject hearvarState = B
ConcreteSubiact Undate o——L -1 observerState
oncratasubyect g pateds subject-»GetState)

GetState() T---F-1 =N observerState
setStatel) returmn subjectState observerstate

setStated] )

subjectsiate

Uéastnici
« Subject
* Interface pro udrzovani seznamu zajemcl o upozornéni a posilani oznameni
* Observer
« Jednoduchy interface pro pfijimani upozornéni
« ConcreteSubject
« Ma vlastni funkénost a stav, rozesila oznameni o jeho zménach

« ConcreteObserver

- Implementuje Observer interface a tak udrzuje svij stav konzistentni se stavem
ConcreteSubject




OBSERVER - INTERAKCE

aConcreteSubject aConcreteObserver anotherConcreteQObserver

1

Setstate()

Motify()

Update()

GetState()
s L
Update()

GetSEateJ
ml




Example

new mySubjectlSubject=ChangedState= I
L

new myOhbsemner:l0Obsaver<ChangedState=

new myObsenver2:lObsenver<ChangedState= |
F

notifyObserversinew ChangedState(..)) h
LA |

loop l

[for all Observers in Subject]
Uupdate(astate)

notifyObserversinew ChangedStatai..)) |
Ll |

loop l

[for all Observers in Subject]
updateiastate)




OBSERVER - PRIKILLAD

class Class Model/I

Subject

}

+ Attach(Observer) -observers Observer
+ Detach(Observer) : Observer -
+ Notify() : Observer 1 +| * Update(Subject)
for all o in observers{
0->Update(this)
}
ClockTimer DigitalClock AnalogClock
o ; - subject: ClockTimer*
+ GetHour() subject| - _subject: ClockTimer* =
+ GetMinute() iactr
+ GetSecond() + Update(Subject*) + Update(Subject’) -
+ Tick() if (theChangedSubject == it (theChangedSubject ==
biect _subject) {
Notify() _subject) {
' Draw() Draw()
}

+subject




PRIKLAD - ABSTRAKTNI TRIDY

public abstract class Observer {
public update() ;
}i

public abstract class Subject {
private List<Observer> observers;

public void attach (Observer o) {
observers.add (o) ;

}

public void detach (Observer o) {
observers.remove (0) ;

}

public void notify() ;
for (Observer o : observers) {

o.update ()

N

|

—

abstraktni tridy,
definuji rozhrani

|




PRIKLAD

konkrétni trida,

uchovava c¢as,
upozornuje

Kkaidou sekundu

public class ClockTimer extends Subject {
public ClockTimer() {..};

L Lublic int getHour();

public int getMinute() ;
public int getSecond() ;
public void tick() {

// aktualizovat vnit#ni stav udrzZujici &as

//
super.notify () ;

};

public void update() ;

public void draw() ;

public void close() ;

};

public DigitalClock (ClockTimer t);

// ptekryva operaci tfidy Observer

// pfekryva operaci tfidy Widget
// definuje, jak vykreslit digitalni hodiny

Public class DigitalClock extends Observer { ’/////k k ’t ’tv]j A\\
private ClockTimer subject; 4(1 onkretni triaa,

zobrazuje Cas
jako digitalni
hodiny

/

32




PRIKLAD

DigitalClock (ClockTimer s) {
this.subject = s;
this.subject.attach(this) ;

}

Public class DigitalClock extends
Observer ({

private ClockTimer subject;

public DigitalClock (ClockTimer t);
public void update() ;
public void draw() ;

public void close() ;

public void close() {
subject.detach(this) ;

}

public void update () {
draw () ;

}

public void draw() {
// naéist hodnoty ze subjektu

int hour = subject.getHour () ;
int minute = subject.getMinute() ;

// etc.

// nakreslit digitalni hodiny




PRIKLAD

Public class AnalogClock extends Observer {
public AnalogClock (ClockTimer) ;
public void update() ;
// pfekryva operaci tfidy Observer
public void draw() ;
// ptekryva operaci t¥idy Widget
// definuje, jak vykreslit digitalni hodiny
public void close() ;

};

public void draw() {
// naéist hodnoty ze subjektu

int hour = subject.getHour () ;

int minute = subject.getMinute() ;

int seconds = subject.getSeconds ()
// etc.

// nakreslit digitalni hodiny

k

jako
DigitalClock,
ale zobrazuje
analogové
hodiny

~




KDY POUZIT

Spravné rozdeéleni systému do vrstev

Odstinéni pfimého volani sledujiciho objektu od sledovaného

Vice moznych pohledi na jeden model

« chceme je udrzovat konzistentni

Objekt, ktery ma informovat nezavislé objekty

* publish-subscribe




NEZAVISLOST MEZI SUBJECT A
OBSERVERS UMOZNUJE

Volné zameénovat jednotlivé observery nebo subjecty

Pridavat observers bez zmény subject nebo ostatnich observers
Subject a observers muizou patrit do riiznych vrstev abstrakce
Komunikaci low-level subject s high-level observers

Broadcast komunikaci

* Pridavani a odebirani observers za béhu




J ( Facade
@Stateless ///445;;;//
public class MemberRegistration ({
@Inject
private Logger log; ///(' Event
A

@Inject
private EntityManager em;

@Inject
private Event<Member> memberEventSrc;

public void register (Member member) throws Exception ({
log.info("Registering " + member.getName()) ;
em.persist (member) ;
memberEventSrc.fire (member) ;

}
} "<=:::::::::::::I::::::::::--\/ .
L Fire

Notify




( Controller

JAVA EE 7
_—— \

@RequestScoped r‘éﬁjjﬁﬁjj::::::,//,,,

public class MemberListProducer

@Inject
private MemberRepository memberRepository;

private List<Member> members;

// @Named provides access the return value via the EL variable name
// "members" in the UI (e.g. Facelets or JSP view) Jser Interface
binding

@Produces

@Named
public List<Member> getMembers () {

return members;
}

public void onMemberlListChanged (@Observes (notifyObserver =
Reception.IF EXISTS) final mber member) {

retrieveAllMembersOrderedByName () ;

}
Observe

@PostConstruct

public void retrieveAllMembersOrderedByName () {
members = memberRepository.findAllOrderedByName () ;

}

38




( Controller

JAVA EE 7
_—\

@RequestScoped r,égﬁﬁzijjz:::::/,,,,,

public class MemberListProducer

@Inject
private MemberRepository memberRepository;

private List<Member> members;

// @Named provides access the return value via the EL variable name
// "members" in the UI (e.g. Facelets or JSP view)

@Produces

@Named
public List<Member> getMembers () {

return members;
}
public void onMemberlListChanged (@Observes (notifyObserver =
Reception.IF EXISTS) final mber member) {
members .add (member) ;

}

@QPostConstruct
public void retrieveAllMembersOrderedByName () {

members = memberRepository.findAllOrderedByName () ;

}

Jser Interface
binding

Observe

39




‘ Cpresentation Iayer)
v
C business layer )

v
C persistence layer )

==

PRESENTATION
LAYER
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PRESENTATION LAYER

C presentation Iayer)

v
C business layer )
v

C persistence layer )

Presents knowledge captured by below layers

Definition:

User interface (Ul) provides the visual part of a computer
application or a system, which can be seen by human user, it
provides mechanisms to control the system through

commands, to submit data to the system or receive them and
Influences how information is displayed on the screen. The Ul
graphical design aims to make user interaction simple and
efficient regards a particular task.

/%«,%% Tomas Cerny, Software Engineering, FEE, CTU in Prague, 2016 41



PRESENTATION LAYER

Usability is the ease of use and learnability of a software application
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PRESENTATION LAYER

Examples:

- JavaServer Faces (JSF) — web-based
« Swing — standalone apps
« Component tree

« Composite Design Pattern

Component <} Button
% — Checkbox
Container
A — Choice
I List
— is
Panel Window
JAN — TextComponent
I
Dialog Frame [ |

TextArea TextField




PRESENTATION LAYER

Examples:

- JavaServer Faces (JSF) — web-based
« Domain specific language to describe Ul (DSL)
« Transformation to HTML
* Interpretation by Web Browser
« Component-based
*  Weak type safety

« Swing — standalone apps
» General Purpose Language (GPL)
* Interpretation by JVM
« Component-based




PRESENTATION LAYER

Examples:

« JavaServer Faces — web-based

Response

<htm >
<body>
<input type=“text”../>
<select..>
<option../>
<option../>

</select..>

</ body>
</ ht m >[

Static text

JSF Tree

Generated

Static text

JSF Page

<htm >
<body>

<h:inputText../>

<h:selectManyCheckbox..>

<f:selectItem../>
<f:selectItem../>

</h:selectManyCheckbox. .

</ body>
</ ht M >[]

>




PRESENTATIONHKS >

- First Name

LAYER : Williarm |
Examples: | OK || Cancel|

«  Swing

- Family Name

Shakespeare

OK Cancel

public static void main(String[] args) {

String firstName = JOptionPane.showInputDialog ("First Name") ;
String lastName = JOptionPane.showInputDialog ("Family Name") ;
fullMame = "You are " + first name + " " + family name;

JOptionPane.showMessageDialog( null, fullMame);

Message r5_(|

@ You are William Shakespeare

OK




JAVASERVER FACES

JavaServer Faces (JSF) is a MVC web framework that simplifies
the construction of user interfaces (Ul) for server-based
applications by using reusable Ul components in a page.

JSF provides facility to connect Ul widgets with data sources and
to server-side event handlers.

The JSF specification defines a set of standard Ul components
and provides an Application Programming Interface (API) for
developing components.

JSF enables the reuse and extension of the existing standard Ul
components.




JAVASERVER FACES

@ManagedBean (name = "helloWorld", eager = true)
public class HelloWorld ({
public HelloWorld() {

2 core elements System.out.println("HelloWorld started!") ;
}
o Managed Bean public String getMessage() {
return "Hello World!";

- Controller } }
« JSF Page
<!DOCTYPE html PUBLIC "-//W3C//DTD XHTML 1.0
Transitional//EN"

"http://www.w3.0rg/TR/xhtmll/DTD/xhtmll-
transitional.dtd">
<html xmlns="http://www.w3.0rg/1999/xhtml">
<head>
<title>JSF Tutorial!</title>
</head>
<body>
#{helloWorld.message}
</body>
</html>




CONTROLLER @RequestScoped

public class MemberListProducer ({

- BEAN
@Produces

@Named

public List<Member> getMembers ()

@Model //same as (@RequestScoped and (@Named
return members;

public class MemberController ({

{

@Inject
private FacesContext facesContext;

@Inject
private MemberRegistration memberRegistration;

@Produces
@Named
private Member newMember;

public void register () throws Exception {
try {
memberRegistration.register (newMember) ;
FacesMessage m = new FacesMessage (FacesMessage.SEVERITY INFO,
"Registered", "Registration successful");
facesContext.addMessage (null, m);
initNewMember () ;
} catch (Exception e) ({
String errorMessage = getRootErrorMessage (e) ;
FacesMessage m = new FacesMessage (FacesMessage.SEVERITY ERROR,
errorMessage, "Registration unsuccessful");

facesContext.addMessage (null, m) ;




<ui:composition xmlns="http://www.w3.0rg/1999/xhtml"

J s F PAG E xmlns:ui="http://java.sun.com/jsf/facelets"
xmlns: f="http://java.sun.com/jsf/core"

xmlns:h="http://java.sun.com/jsf/html"

Header template="/WEB-INF/templates/default.xhtml">

<ui:define name="content'">

</ui:define>
BOdy </ui:composition>

<h:dataTable var="_member"
value="#{members}”
rendered="#{not empty members}”>
<h:column>
<f:facet name="header">Id</f:facet>
#{_ member.id}
</h:column>

<h:column>
<a href="#{request.contextPath}
/rest/members/#{ member.id}">
/rest/members/#{ member.id}</a>
</h:column>
</h:dataTable>
</ui:define>

<ui:define name="content">
<h:form id="reg">
<h:outputlLabel for="name" value="Name:”/>
<h:inputText id="name”
value="#{newMember .name}" />
<h:message for="name”/>

<h:commandButton id="register”
action="#{memberController.register}”
value="Register" styleClass="register" />
<h:messages globalOnly="true" />
</h:form>

50




<ui:composition xmlns="http://www.w3.0rg/1999/xhtml"

xmlns:ui="http://java.sun.com/jsf/facelets"
Js F PAG E xmlns:f="http://java.sun.com/jsf/core"
xmlns:h="http://java.sun.com/jsf/html"
Header template="/WEB-INF/templates/default.xhtml">

<uil:define name="content">

</ui:define>
BOdy </ui:composition>

<h:dataTable var="_member"
value="#{members}”
rendered="#{not empty members}”>
<h:column>
<f:facet name="header">Id</f:facet>
#{_ member.id}
</h:column>

<h:column>
<a href="#{request.contextPath}
/rest/members/#{ member.id}">
/rest/members/#{ member.id}</a>
</h:column>
</h:dataTable>
</ui:define>

<ui:define name="content">
<h:form id="reg">
<h:outputlLabel for="name" value="Name:”/>
<h:inputText id="name”
value="#{newMember .name}" />
<h:message for="name”/>

<h:commandButton id="register”
action="#{memberController.register}”
value="Register" styleClass="register" />
<h:messages globalOnly="true" />
</h:form>
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<ui:composition xmlns="http://www.w3.0rg/1999/xhtml"

s F PAG E xmlns:ui="http://java.sun.com/jsf/facelets"
J xmlns: f="http://java.sun.com/jsf/core"
xmlns:h="http://java.sun.com/jsf/html"
Header template="/WEB-INF/templates/default.xhtml">

<ui:define name="content'">

</ui;aefine>
Body - Components </ui:composition>

<h:dataTable var="_member"
value="#{members}”
rendered="#{not empty members}”>
<h:column>
<f:facet name="header">Id</f:facet>
#{_ member.id}
</h:column>

<h:column>
<a href="#{request.contextPath}
/rest/members/#{ member.id}">
/rest/members/#{ member.id}</a>
</h:column>
</h:dataTable>
</ui:define>

<ui:define name="content">
<h:form id="reg">
<h:outputlLabel for="name" value="Name:”/>
<h:inputText id="name”
value="#{newMember .name}" />
<h:message for="name”/>

<h:commandButton id="register”
action="#{memberController.register}”
value="Register" styleClass="register" />
<h:messages globalOnly="true" />
</h:form>
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J s F PAG E xmlns: f="http://java.sun.com/jsf/core"

xmlns:h="http://java.sun.com/jsf/html"
Header

Body - components

<ui:define name="content">
<h:form id="reg">
<h:outputlLabel for="name" value="Name:”/>
<h:inputText id="name”
value="#{newMember .name}" />
<h:message for="name”/>

<h:commandButton id="register”
action="#{memberController.register}”
value="Register" styleClass="register" />
<h:messages globalOnly="true" />
</h:form>



http://www.jsftoolbox.com/documentation/help/12-TagReference/core/index.jsf
http://www.jsftoolbox.com/documentation/help/12-TagReference/html/index.jsf

<ui:composition xmlns="http://www.w3.0rg/1999/xhtml"

J s F PAG E xmlns:ui="http://java.sun.com/jsf/facelets"
xmlns: f="http://java.sun.com/jsf/core"

xmlns:h="http://java.sun.com/jsf/html"

Header template="/WEB-INF/templates/default.xhtml">

<ui:define name="content'">

</ui;5efine>
Body - b|nd|ng </ui:composition>

<h:dataTable var="_member"
value="#{members}”
rendered="#{not empty members}”>
<h:column>
<f:facet name="header">Id</f:facet>
#{_ member.id}
</h:column>

<h:column>
<a href="#{request.contextPath}
/rest/members/#{ member.id}">
/rest/members/#{ member.id}</a>
</h:column>
</h:dataTable>
</ui:define>

<ui:define name="content">
<h:form id="reg">
<h:outputlLabel for="name" value="Name:”/>
<h:inputText id="name”
value="#{newMember .name}" />
<h:message for="name”/>

<h:commandButton id="register”
action="#{memberController.register}”
value="Register" styleClass="register" />
<h:messages globalOnly="true" />
</h:form>
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CONTROLLER @RequestScoped

public class MemberListProducer ({

- BEAN
@Produces

@Named

public List<Member> getMembers ()

@Model // same as @RequestScoped and (@Na
return members;

public class MemberController ({

{

@Inject
private FacesContext facesContext;

@Inject
private MemberRegistration memberRegistration;

@Produces
@Named
private Member newMember;

public void register () throws Exception {
try {
memberRegistration.register (newMember) ;
FacesMessage m = new FacesMessage (FacesMessage.SEVERITY INFO,
"Registered", "Registration successful");
facesContext.addMessage (null, m);
initNewMember () ;
} catch (Exception e) ({
String errorMessage = getRootErrorMessage (e) ;
FacesMessage m = new FacesMessage (FacesMessage.SEVERITY ERROR,
errorMessage, "Registration unsuccessful");
facesContext.addMessage (null, m) ;




MODEL-VIEW
CONTROLLER

(MVC)




INTENT

Separate out User Interfaces its logic and from data

3 main components
 Model
 View

« Controller




INTENT

Separates out User Interfaces its logic and from data/knowledge

3 main components

 Model
* Represents knowledge
* View

« Visual representation of model
« Controller

« Link between User and the system
* Provides User with input — relevant views, menu, commands

- Takes input from user

« Extended version hierarchical MVC




COMPONENTS

Model

Captures system data

Passive /

Knowledge Active model

Input  Output

T T
=

Model

J%® Tomas Cerny, Software Engineering, FEE, CTU in Prague, 2016



COMPONENTS

Model
Captures system data

Knowledge

Input  Output

T T
=

Model

&ﬂ?}s Tomas Cerny, Software Engineering, FEE, CTU in Prague, 2016

Where are
business
rules?

Where are
services?




COMPONENTS

Model
Captures system data

Knowledge

Input  Output

T T
=

Model

&ﬂ?}s Tomas Cerny, Software Engineering, FEE, CTU in Prague, 2016

Where are
business
rules?

Multiple views
can exist on
the same
model




COMPONENTS

Model Where are
« Captures system data business
« Knowledge rules?
observers
i mm— |5 i |5 =iy m— 5

X EE:J :?{} 1¢E]

v| 50| 30|20

z| BO 10110

Observer Pattern]

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

‘?@’5 Tomas Cerny, Software Engineering, FEE, CTU in Prague, 2016



COMPONENTS

View

 Visualization of model

Viewl

=

LA

View?2

=

I

Input  Output

T

T

Model (Active)

=




COMPONENTS

View

 Visualization of model

Viewl

=

LA

View?2

=

I

Input  Output

—
il

. g
RacerCarService

<<uses>>

__________

PersonDAOEI -

1
<<uses>>

'-> Person

=




COMPONENTS

View

 Visualization of model

= |-

Viewl
G Input Output
=] =
View?2 Model (Active)
_C Pte




COMPONENTS

View

 Visualization of model

Name: *
Email: =
Lirnk:

Born:*

Graduated;

g

=

Name «
Burnes Tom
Doneck Bill
Mowak Bob
Smith John

Email #
Edltom@burnes.com
Ebil@doneck.com
Elbob@nowak.com

john@smith.com

=

Input  Output

--
-
-
-~
-~
~

S Model (Active)




COMPONENTS

View

 Visualization of model

anme | | | (
mail: | | I
nk | Show
oooo | (
rad tcd:|

lame Email = g _C
BBBBBBBBB Edtorm@burnes.com
Doneck Bill | Ebill@doneck.com
oooooooo Edbob@nowak.com | (

Input

T

Output

T

Model (Active)

=




COMPONENTS

View
 Visualization of model

> P77

—C
. e Input  Output

T T

Model (Active)

Graduated

|
|
|
Born:* |
i

Add

=

Doneck Bill | Edbill@doneck.com
Nowak Bob | [EFbob@nowak.com
Smith John | Ejohn@smith.com

MName = Email # _C
Burnes Tom tom@burnes.com




COMPONENTS

View

 Visualization of model

o

anme | | |
mail: | | I
nk | Show
oooo |
rad tcd:|
lame Email = g _C
BBBBBBBBB Edtorm@burnes.com
Doneck Bill | Ebill@doneck.com
oooooooo Edbob@nowak.com | (

.-> GRASP??

Input

T

Output

T

Model (Active)

=




COMPONENTS

View
 Visualization of model

_.-> Controller

—C
. e Input  Output

T T

Model (Active)

|
|
|
Born:* |
i

Graduated

Add

=

Doneck Bill | Edbill@doneck.com
Nowak Bob | [EFbob@nowak.com
Smith John | Ejohn@smith.com

MName = Email # _C
Burnes Tom tom@burnes.com




COMPONENTS

Controller

Interaction / mediation

I

anme | | |
mail: | | I
nk | Show
oooo |
rad tcd:|
lame Email = g _C
BBBBBBBBB Edtorm@burnes.com
Doneck Bill | Ebill@doneck.com
oooooooo Edbob@nowak.com | (

Input

Controller

=

A

T T

Output

Model (Active)

=




COMPONENTS

Controller

Interaction / mediation

Controller

A

’—N ———
-
4
1
1
1

- Not-valid

Model (Active)




COMPONENTS

Controller

Interaction / mediation

_C__/
-

anme | | |
mail: | | I
nk | Show
oooo |
rad tcd:|
lame Email = g _C
BBBBBBBBB Edtorm@burnes.com
Doneck Bill | Ebill@doneck.com
oooooooo Edbob@nowak.com | (

Controller

=

!

Valid

Input
7

Output

Model (Active)

=
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COMPONENTS

Model

 Notification mechanism

 Observer Design Pattern

Add

-
-

Name «
Burnes Tom
Doneck Bill
Mowak Bob
Smith John

Email #
tom@burnes.com

Ebil@doneck.com
Elbob@nowak.com
Edjohn@smith.com

I

Controller

=

A

Change

notification

Input

T T

Output

Model (Active)

=




COMPONENTS

Model
 Notification mechanism
. O— —
* Notify of changes Controller
o = | A
R Notification
Q<-"''":j::'_‘_‘_‘_‘_'_'_‘_‘_~
Observable .-~ Inputﬁ) N ﬁ) Output
BL’:’::T‘DFH I:lton:};:lllr:es.com g _C II, g
zoneu:cBBiI; I:lEiII::Ioneci.com | ’,’ Model (Actlve)
Add Smith John g]ohn.l-}ismith..com él'
Observable

@
‘M‘
JWre]



COMPONENTS

Model
 Notification mechanism :

* Observe and redraw Controller

- = |- A
_C

Lirnk: Show

Born:*

Gragusteai = [ T TTTTTTEmeea Notification
O

Observable Input? ), ?} Output
Add !

Name = Email # 1
1 )
Burnes Tom  [Edtom@burnes.com C /
. P /
Doneck Bill | Ebill@doneck.com

S Model (Active)

Mowak Bob | [Abob@nowak.com ’
1 — ’/

Smith John Edljohn@smith.com (

Smith John Edljohni@smith.com O

Observable




VIEW

Gives you a presentation
of the model. The view
usually gets the state
and data it needs to
display directly from
the model.

/7

CONTROLLER

Takes user input and figures out
what it means to the model.

Heve's the treamy |
Lo'n{'xo“cv; it lives n

the middle: )

/

The user did Controller
something /
@ Change your
display

This is the user
'm{‘,t"ga“'

T've changed! T ——

View ® /
/r\ I need your stafe

information

Change your

MODEL

The model holds all

the data, state and
application logic. The
model is oblivious to
the view and controller,
although it provides an
interface to manipulate
and retrieve its

state and it can send
notifications of state
changes to observers.

Here's £he model;
£ handles all
application data
and logjit.




COMPONENTS

Active model

‘Model View
| |
handleEvent : :
' i
I'-.In:iﬁ,l .
< |
]
update > L
gatData
Data
T
m
]
| [

VS Passive model
:Controller ‘Model Niew
| | |
handleEvent _ ° ’ '
| I
_ I ]
Senica i i
]
ﬂ '
]
]
I ]
update ]
T -
|f| < getData
I
_ i T




LARGE SYSTEM

H“'H.“ M S 5 |:||:| Data Stager
ey e . Y
View Controller Model |:|I:I
CO
| ~ Update '-.riewl
|:||:| Operational
Research and Strategy Automated Data Store
— Development o )— controller o D— Trading System :II:l
screen Reguest Update
Update Model |:I,:|
Trader Model Event Queue
: ==
| s OUpdate '-.riewl
Market ord Risk ord |:||:| Data Filterer
arket orders is rder manager
— & positions O :)— controller o )— |:I|:|
screen Request Update
) Update Model
Or;l__isl-c Model Data ETL
cer
Consistency Frocesses
Checking
P
s g —
System System |:||:| System Model
- administration O )— controller O :} Data warehouse
streen Request Update |:|I:I ~——
Update Model
S:?rs.tem Hp del Order and Event
Administrator ode Queues
Sub components - used to populate the
system model which shows the way the
system 1s currently configured
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ALTERNATIVES FOR VIEW

Many other design patterns for view handling
Hierarchical MVC g

Presentation Abstraction Control (PAC) e

Model View Presenter
Model View ViewModel

Small variants

Page Controller
Front Controller
«  Template View



STATIC
ANALYSIS OF
THE CODE




STATIC CODE
ANALYSIS

Java, C++, C#, etc. are GPL with strong type safety!
* Finding errors by the type safety

« Easy to refactor int x = 5;
X = x + 1;
PHP, Ruby, Python, etc. String b = “Java rocks!®;

intl + b);
«  Weak type safety printin(x + b)

* Error-prone Sx = 5;

- Tests needed for refactoring! ¥ = 3% + 1;
sb = “PHP rocks!;

echo $Sx + Sb;




STATIC CODE
ANALYSIS

Java, C++, C#, etc. are GPL with strong type safety! Compile
Error

* Finding errors by the type safety

« Easy to refactor int x = "Five’;
x =x + 1;

PHP, Ruby, Python, etc. * String b = “Java rocks!®;

intl + b);
* Weak type safety printinix )

* Error-prone s$x = “Five;

» Tests needed for refactoring! Sx = Sx + 1;
Sb = “PHP rocks!®;

h + Shb; .
SCEON % ? Runtime

Error



STATIC CODE ANALYSIS

« Analysis of computer software

Performed without actually executing programs
Highlighting possible coding errors
Formal methods to mathematically prove properties of a program

Software metrics and reverse engineering can be described as
forms of static analysis.

Verification of properties of software used in safety-critical
computer systems and locating potentially vulnerable code

* Nuclear power plant, Aviation, Medical software

Code audit




STATIC CODE ANALYSIS

« PMD

 PMD is a source code analyzer.

It finds common programming flaws like unused variables, empty
catch blocks, unnecessary object creation, and so forth.

|t supports Java, JavaScript, XML, XSL.

- Additionally it includes the copy-paste-detector.
* Finds duplicated code in Java, C, C++, C#, PHP, Ruby, Fortran,

JavaScript.

DON'T SHOOT THE MFSSENGER




STATIC CODE ANALYSIS ~

— P
f.?fﬂ‘r"l["e

F 3
. FindBugs FindBugs

'.I"LL" ause It 8 casy

« Uses static analysis to look for bugs in Java code.

- Based on the concept of bug patterns.
* Abug pattern is a code idiom that is often an error.

- Difficult language features

* Misunderstood APl methods

« Misunderstood invariants when code is modified during
maintenance

- (Garden variety mistakes: typos, use of the wrong boolean
operator
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SOFTWARE TESTING

Investigation conducted to provide investor with information about
the quality of the product

Classification:

- Static vs Dynamic
* Code audit vs Program Execution

White vs Black box
«  We know vs We do not know what is inside

* Alpha vs Beta
« SW Constructions vs Transition to deployment

« Functionality vs Perfomance vs Security vs Reliability
- Validation vs Verification




SOFTWARE TESTING

Rule 40/20/40 Planning/Implementation/Testing

Scale
Unit Testing — independent
Component testing
Integration tests

System test




SOFTWARE TESTING

Other categories

Regressive testing
Alpha

« Development testing
Beta

It scales and provides all advertised functionality
Acceptance

« Verifies it meets customers expectations




SOFTWARE TESTING

Other categories
« Stress test

* JMeter, Selenium
« User Interface testing

« Selenuim, TestComplete

 Performance, Usability, Compatibility, Error handling, load,
volume, security, installation, maintenance, accessibility..




JUNIT -
HTTP://JUNIT.SOURCEFORGE.NET/

= JUnitis asimple framework to write repeatable tests.

= For graphical feedback, most IDE's support JUnit 4.

= Implementace

= Annotate a method with @org.junit.Test
= To check a value, import org.junit.Assert.* statically
= call assertTrue() and pass true if the test succeeds

@Test

public void simpleAdd () {
Money ml2CHF= new Money (12, "CHF");
Money ml4CHF= new Money (14, "CHE");
Money expected= new Money (26, "CHF");
Money result= ml2CHF.add (ml1l4CHF) ;
assertTrue (expected.equals (result));

¥ Tomas Cerny, Software Engineering, FEE, CTU in Prague,



JUNIT

= What if you have two or more tests that operate on the
same or similar sets of objects?

s Test Fixture
n Before or After

public class MoneyTest {
private Money f12CHF;
private Money f14CHF;
private Money £f28USDj;

@Before

public void setUp () {
f12CHF= new Money (12, "CHFE");
f14CHF= new Money (14, "CHE");
£28USD= new Money (28, "USD");

Tomas Cerny, Software Engineering, FEE, CTU in Prague,



JUNIT

= Run test

m Console

org.junit.runner.JUnitCore.runClasses(TestClassl.class, ...);

m Command line

java org.junit.runner.JUnitCore TestClassl [...other test classes...]

m TestRunner

public static junit.framework.Test suite() {
return new JUnit4TestAdapter(Example.class);
}

= EXxpected Exceptions

@ Test(expected= IndexOutOfBoundsException.class)
public void empty() {

new ArrayList<Object>().get(0);
}

Tomas Cerny, Software Engineering, FEE, CTU in Prague,



J¥ Tomas Cerny, Software Engineering, FEE, CTU in Prague,

JUNIT

s Run test

= Do not expect test order execution
= If you must then use

@FixMethodOrder (MethodSorters.NAME ASCENDING)




JUNIT

s Feed with Parameters

Many loops
@RunWith (Parameterized.class) Different
public class FibonacciTest { data

@Parameters (name = "{index}: fib({0})={1}")
public static Iterable<Object[]> data() {
return Arrays.aslList (new Object[][] {

{0, 0}, {1, 1T}, {2, 1}
{ 4, 3}, {5 51}, { 6, 8}
1)
}

private int 1nput;
private int expected;

public FibonacciTest (int input, int expected) {
this.input = input;
this.expected = expected;

}

@Test

public void test () {
assertEquals (expected, Fibonacci.compute (input)):;

}

}

¥ Tomas Cerny, Software Engineering, FEE, CTU in Prague,




DEPLOYMENT, MAINTENANCE
AND REPORTS

The games just begin
Get ready to be available next 48 hours in the row!

wes | 0ad

Workload ) woas
wm— Static Provisioning

mm mm [lastic Provisioning

= & Underprovisioning

time




DEPLOYMENT, MAINTENANCE
AND REPORTS

The games just begin

« Get ready to be available next 48 hours in the row!

Capacity ‘ ‘
g g /\ Capacity E Capacity
= 3 =
(=]} o o
8 a / \/ \/ \ g
=3 [+ =3
Demand Demand Dermnand
; : = 4 ; =
1 2 =2 1 2 3 1 2 =
Time (days) Time (days) Time (days)
(a) Provisioning for peak load (b) Underprovisioning 1 (c) Underprovisioning 2
» L
TRADITIONAL AMAZON
DATA WEB
[+ CENTER =l SERVICES
[ [T
% % » IO CUstoImer
& =, | dissatisfactior
[T} [0 = No wWaste
B B
=] =]
& &
g g
Q Q
] &
TIME TIME

a— Flanned Capacity Actual Usage 97



DEPLOYMENT, MAINTENANCE
AND REPORTS

At any time you must know what is happening
Program Log

Logger
« Access log

*  Who is there doing what
System monitoring

CPU load, Memory, Harddrive use, Backups
Error reporting

* Where? JIRA? Email?




o
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DEPLOYMENT, MAINTENANCE
AND REPORTS

Automated monitoring systems
+ Verify CPU/Load/Mem/Disk and issues
Notify by email or SMS

« Zabbix
Nagios
... many others.




DEPLOYMENT, MAINTENANCE
AND REPORTS

Get user experience
« Register your app at Google Analytics to see how it performs

« HTMLS5 allows you to see the statistics

Munici ve Vrbéticich Utery 9. prosince 2014. Vratislav | Priblasit 3

ufady kontrolovaly
malo. A nejen tam.

iDNES.cz

IDNES.cz Zpravy Kraje Sport Kultura Ekonomika Bydleni T Ona Revue Auto = Dalsl

Predpovéd' poéasi Sluzby

Brezina chystal podzemni lihovar,

DNES  ZITRA AKTUALNI SRAZKY G Automodul == JobDNES

- - rpw wr royr E—— o
chtél v ném vyrabét prvotfidni lih i lLa - Dopramiinte | Raicenet
Q [] Elements |Network| Sources Timeline Profiles Resources Audits Console = £ =
® © T == [Preserve log [ Disable cache
Name Status - Size Time . .
Path Method Text Type Initiator A . Timeline
www.idnes.cz 200 32.9KB L64 ms
<> CET P text/html|  Other T esme |
S.;I uni.css?rr=043 vy www.idnes.cz: 1.BKB F8ms
=] gidnes.cz[css/idn3 exbiess Parser 3.1KB 75 ms
E reklama.css?rr=043 e . www.idnes.cz/... 1.6KB 83ms
—| gidnes.cz/css/fidn3 OK Al Parser 3.0KB 79ms
= portal.css?rr=043 CET 200 rext/ www.idnes.czj:.. 12.4KB 384 ms
= gidnes.cz/css/idn3 OK extless Parser 36.3KB 380ms
= sph.css?rr=043 CET 200 — www.idnes.cz/: 11.1KB 330 ms
=1 gidnes.czfcss/idn3 OK Sl Parser 37.9KB 326 ms
§| uni.js?rr=066 GET 200 licat www.idnes.cz/:.. 42.4KB 486 ms
=] gidnes.cz[jsfuni OK APpIiAL.. Parser 75.0KB 480 ms
2010.js?rr=066 T 200 e www.idnes.cz/:.. 2.0KB 83ms
— ar oK ARPICAL | parser 3.7KB 79ms
191 requests | 1.5 MB transferred | 4.65 s (load: 4.01 s, DOMContentLoaded: 3.62 5)1

onsole d ufatio Rendering

1UV




DEPLOYMENT, MAINTENANCE

AND REPORTS
iDNES.cz

Munici ve Vrbéticich
== Ufady kontrolovaly

_DNES — malo. A nejen tam.

Utery 9. prosince 2014. Vratislav | Pfinlasit  §

IDNES.cz Zpravy Kraje Sport Kultura Ekonomika Bydlenl Technet Ona Revue Auto = Dalsi Q
» . 8 H Predpovéd poéasi Sluzby
Brezina chystal podzemni lihovar,
DMES ZITRA AKTUALNI SRAZKY =
chtél v ném vyrabét prvotfidni lih - S —
; '&_ . Dopravni info Rajée.net
Elements | Metwork | Sources Timeline Profiles Resources Audits Console ’= B8 =
Fl
® & W = [|Preserve log [ Disable cache
Name Status - Size Time ) .
Path Method Text Type Initiator P Latancy ITlmehne
= | www.idnes.cz 200 32.9KB 164 ms
<> CET oK text/htm| | Other T 162 ms |
= uni.css?rr=043 T www.idnes.cz/:. .. 1.8 KE' 78ms '
=1 gidnes.czfcss/idn3 EHbiess Parser 3.1KE 75 ms I
= reklama.css?rr=043 GET rext www.idnes.cz/:. .. 1.6 KB 83ms
= gidnes.czfcss/fidn3 0K ext/css Parser 3.0KBE 79 ms I
= portal.css?rr=043 GET 200 text www.idnes.cz/:. .. 12.4KB 3B4 ms
=| gidnes.cz/css/idn3 oK SN parser 36.3KB  380ms |
= sph.css?rr=043 GET 200 taxt www.idnes.cz ;... 11.1KB 330ms
—| gidnes.cz/css/idn3 oK EXUCES | parser 37.9KE| 326ms| M
= uni.js?rr=066 Q##1 GET 200 applicat www.idnes.cz/: .. 42 4 KB 486 ms |
==| gidnes.cz/js funi 0K " | Parser 75.0KB 480 ms
-| 2010.js?rr=066 200 . www.idnes.cz):. .. 2.0KB 83 ms
JS GET applicat... 0
OK Parser 3.7KB 79 ms

191 requests | 1.5 MB transferred | 4.65 s (load: 4.01 5, DOMContentLoaded: 3.62 5)

“TCGNSOIE TSEarch  EMUTATon  ReEnderng

Wx Tomas Cerny, Software Engineering, FEE, CTU in Prague, 2016
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EVIL THINGS TO HAPPEN

System crash!

* Memory leak

* Resource leak

* New closing loop

« Cannot survive the load

« Heap analysis
* Profiler
* Reports from web server
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MAINTENANCE

The king is dead, long live the king!

Success of the long live depends on the design, scalability,
ability to fix bugs and many many other factors!!

Prevent bugs, leaks, flaw design

Use Design Patterns!
A7B36ASS — STM Architektura SW systému

http://lwww.fel.cvut.cz/education/bk/predmety/14/69/p1469406.html
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