


AOP

* Aspect-oriented programming
e ,separation of concerns”
— concern ~ cast kodu programu souvisejici s nejakou
funkCnosti

* vetsinou se chape jako rozsireni OOP
* resi problem, ze ne vzdy lze dat kdd pro nejakou
funkénost do 1 nebo nékolika malo tfid
— naopak je pres celou aplikaci



Modularnost aolixacl

logovani

prace s URL v Tomcatu




Asoect)

* http://www.eclipse.org/aspectj/

* rozsireni Javy
- 1 koncept — joinpoint
* misto v programu pro pripojeni kodu
- nekolik konstrukci
* pointcut
— definice joinpointu(u)
e advice
- kod, ktery se ma pridat
* inter-type declaration
- rozsireni deklarace tridy
* aspect
- [trfida” ktera muze definovat vySe zminéné
konstrukce



call(void Point.setX(int))

call(void Point.setX(int)) ||

call(void Point.setY(int))

call(void FigureElement.setXY(int,int)) ||

call(void Point.setX(int)) || call(void Point.setY(int)) ||

call(void Line.setP1(Point)) ||

call(void Line.setP2(Point))

pointcut move():

call(void FigureElement.setXY (int,int)) ||

call(void Point.setX(int)) || call(void Point.setY(int)) ||

call(void Line.setP1(Point)) ||

call(void Line.setP2(Point));
(

call(public * Figure.™ (..))




Advics

e before(): move() {
System.out.printin("about to move");

;

« after() returning: move() {
System.out.printin("just successfully moved");

}



Inter-type cdeclaraiion

* aspect PointObserving {
private Vector Point.observers = new Vector();



aspect PointObserving {

}

private Vector Point.observers = new Vector();
public static void addObserver(Point p, Screen s) {
p.observers.add(s);
}
public static void removeObserver(Point p, Screen s) {
p.observers.remove(s);
}
pointcut changes(Point p): target(p) && call(void Point.set*(int));
after(Point p): changes(p) {
lterator iter = p.observers.iterator();
while ( iter.hasNext() ) {
updateObserver(p, (Screen)iter.next());

}
}

static void updateObserver(Point p, Screen s) {

s.display(p);
}



* aspect SimpleTracing {
pointcut tracedCall():
call(void FigureElement.draw(GraphicsContext));

before(): tracedCall() {
System.out.printin("Entering: " + thisJoinPoint);

}
}

» aspect SetsinRotateCounting {
int rotateCount = 0;
int setCount = 0;

before(): call(void Line.rotate(double)) {
rotateCount++;

}

before(): call(void Point.set*(int))
&& cflow(call(void Line.rotate(double))) {
setCount++;

}
}



Asoect

* aspekty lze definovat i primo v Jave
— pomoci anotaci

@Aspect
public class Foo {

@Pointcut("call(* *.*(..))")
void anyCall() {}

@Before("call(* org.aspectprogrammer..*(..))

&& this(Foo)")
public void callFromFoo() {

}
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yenterorise” aplikace
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* ,velke podnikove™ aplikace

e pozadovane vlastnosti
— znovupouzitelnost
- volné vazby
- transakce
— deklarativni rozhrani
- persistence
- bezpecnost
— distribuovane aplikace



v 4

Trivrstve architektura

Presentation tier
=GET SALES

The top-most level of the application TOTAL
is the user interface. The main function
of the interface is to translate tasks
and results to something the user can
understand.

Logic tier

This layer coordinates the
application, processes commands,

makes logical decisions and GET LIST OF ALL ADD ALL SALES
evaluations, and performs SALES MADE TOGETHER
calculations. It also moves and LA S

processes data between the two
surrounding layers.

QUERY SALE 2
SALE 3

Data tier SALE 4
Here information is stored and retrieved
from a database or file system. The

information is then passed back to the
logic tier for processing, and then
eventually back to the user.

Storage
Database

zdroj obrazku: http://en.wikipedia.org/wiki/File:Overview_of a_three-tier_application_vectorVersion.svg






Pranled

* Enterprise Java Beans
* komponenty
* bezi na serveru
- EJB kontejner
* lokalni | vzdaleny pristup
* kontejner poskytuje mnozstvi sluzeb
- persistence
- bezpecnost
- transakce
- ,scalability”
- ,concurrency”



— r)
=JB

* typy bean
— session beans — implementuji business logiku (logic
tier), nejsou persistentni
* stateless — bezstavove
* statefull — udrzuji stav
- message-driven beans
* implementuji pfedepsany interface
- MessagelListener — onMessage()
- entity beans — pfistup k persistentnim datim

* persistence
— container managed
- bean managed

* deployment descriptor
e EAR



— r)
=JB

 mnoho problému

- povinnost vytvareni nékolika interfacu a tfid
* tridy musely mit stejneé metody ale neimplementovaly
iInterfacy
* EJB kontejner ,svaze” interface a implementaci
- vygeneruje stuby a proxy
- nutnost mnoha descriptoru

Cliert EIB Contarer (#pplcaion Senver il
% Client Code T EJB Instace
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am e > anporeEnl
v e j;é it
$ RRRRR 2 | i ol Pr ooy | $HorneDbjer:t| $EJEIDl:jed|
Home Comp onen|
rierss riertc=
$ FhA Stub | $ Fhd Stub |
) )
1

zdroj obrazku: B.Eckel: Thinking in Enterprise Java






Pranlead

e 2002
e kritika EJB
— prilis slozite
- tezko pouzitelne
- tezko testovatelne
- vSude RemoteException
 Rod Johnson: Expert One-on-One
J2EE Design and Development
— kritika EJB +
navrh lepsi architektury

CxpiEl ..u'_:-I' W : -0
* vyvinul se z ni Spring Development




Prenled

e Spring
- http://www.spring.io/
- zalozeno na POJO
* plain old Java objects
 ale |Ize integrovat s EJB
- ,lehké” reseni
* co nejmensi zavislosti aplikacniho kéd na Springu
* neni nutny zadny server
— pouzitelne pro jakykoliv typ aplikaci
— snaha o integraci s dalSimi frameworky
 ,neobjevovat kolo”
* pouzivat uspesna existujici reseni



Architektura

Ef' Spring Framework Runtime

Data Access/Integration

JDBC ORM

OXM JMS

Transactions

Web

WebSocket

Instrumentation

Core Container

Core

Context

Portlet

Messaging




90ring core

balicek org.springframework.beans

Jnversion of control® kontejner
- Dependency Injection
- Hollywood Principle: "Don't call me, I'll call you."

objekty se nepropojuji v kddu, ale v konfiguracnim
souboru
objekt neni zodpovedny za hledani svych zavislosti
zavislosti nadeklarovany

- kontejner je "doda” — nastavi konkrétni objekty pomoci

setteru
* obvykla jmenna konvence setXxx()
* nebo pres parametry konstruktoru

zadné specialni pozadavky na objekty



90ring core

e vytvareni objektu pomoci ,factory”
- interface
org.springframework.beans.factory.BeanFactory
- mnoho implementaci



Soring core — oriklacd

public class nameBean { <bean id="bean1" class="nameBean">
String name; <property name="name" >
<value>Tom</value>
public void setName(String a) { </property>
name = a; </bean>
}

public String getName() {
return name;

}

} e propojeni objektu

<bean id="bean" class="beanlmpl">
<property name="conn">
<ref bean="bean2"/>
</property>
</bean>

<bean id="bean2" class="bean2impl"/>



Spring corse

Java POJO classes

Metadata

The Spring container

Final Result

Readyto use
application




Soring a datova vrsiva

* |ze pouzivat cokoliv
- JDBC

- ORM
 Hibernate

* |ze pouzivat samostatne
— zjednodusuje pouzivani DB
- jednotné vyjimky



S0ring a datova vrsival

* JdbcTemplate template = new JdbcTemplate(dataSource);
List names = template.query("SELECT USER.NAME FROM USER",
new RowMapper() {
public Object mapRow(ResultSet rs, int rowNum) throws SQLEXxception {
return rs.getString(1);
}
});

* int youngUserCount = template.queryForInt("SELECT COUNT(0) FROM USER WHERE
USER.AGE < ?", new Object[] { new Integer(25) });

* class UserQuery extends MappingSqlQuery {

public UserQuery(DataSource datasource) {

super(datasource, "SELECT * FROM PUB_USER_ADDRESS
WHERE USER _ID =7?");

declareParameter(new SqglParameter(Types.NUMERIC));
compile();

}

protected Object mapRow(ResultSet rs, int rownum) throws SQLEXxception{
User user = new User();
user.setld(rs.getLong("USER_ID")); user.setForename(rs.getString("FORENAME"));
return user; }

public User findUser(long id) { return (User) findObject(id); }

}

User user = userQuery.findUser(25);



opring AOP

* implementovano v Ciste Jave
- |ze integrovat s AspectJ

* urceno pro tu funkcnost, na kterou se aspekty hodi
— puvodné pro pfidani JEE sluzeb do Springu

- transakce
- logovani



. V4

Dzalsl Soring soucasil

* Spring MVC
- web MVC framework
— inspirovano frameworkem Struts
— nepredepisuje, co pouzit pro generovani stranek
« JSP
* Sablonovaci systemy (Velocity,...)

BB
- misto POJO lze pouzivat EJB



sSpring RoO

* framework pro snadné ,generovani’ enterprise
aplikaci
- zjednodusene
vytvoreni aplikace pomoci ,pruvodce” v nékolika
Krocich

Topping Base

5l Dethmbes






Prenled

* inspirace Springem

* misto implementovani interfacu jsou anotace
* pouzivani ,dependency injection”

e odstranéni nutnosti deskriptoru

* entity beans nahrazeny Java Persistence API
- ,mapovani” trid na tabulky v relacni databazi

- JPQL dotazovaci jazyk
* . SQL nad objekty”



r~_\ —

esslon vezn — pri

@Remote
public interface Converter {
public BigDecimal dollarToYen(BigDecimal dollars);

}

@Stateless
public class ConverterBean implements converter.ejb.Converter {
private BigDecimal euroRate = new BigDecimal("0.0070");

public BigDecimal dollarToYen(BigDecimal dollars) {
BigDecimal result = dollars.multiply(yenRate);
return result.setScale(2, BigDecimal. ROUND UP);

}
}



Message-criven oean — oriklad

@MessageDriven(mappedName="MDBQueue")
public class MDB implements MessageL.istener {
public void onMessage(Message msgQ) {
System.out.printin("Got message!”);

;
}



|11

neity — origlac

@Entity

@Table(name = "phonebook")

public class PhoneBook implements Serializable {
@Column(name="number") private String number;
@Column(name="name") private String name;

public PhoneBook() {}

public PhoneBook(String name, String number) {
this.name = name;
this.number = number;

}

@ld public String getName() { return name; }

public void setName(String name) { this.name = name; }

public String getNumber() { return number; }

public void setNumber(String number) { this.number = number; }



JPOL

* inspirovano HQL
- podmnozina HQL

SELECT ... FROM ...

WHERE ...]
GROUP BY ... [HAVING ...]]
ORDER BY ...]

- DELETE FROM ... [WHERE ...]

UPDATE ... SET ... [WHERE ...]

SELECT a FROM Author a ORDER BY a.firstName,
a.lastName

SELECT DISTINCT a FROM Author a INNER JOIN
a.books b WHERE b.publisher.name = 'MatfyzPress'






Relational Database

image source: http://docs.jboss.org/hibernate/orm/5.4/userguide/html_single/Hibernate_User_Guide.html




Zaklacdnl AP

e Session
— propojeni mezi DB a aplikaci
- ,Schovava” v sobe spojeni do DB
* JDBC connection
— spravuje objekty
* obsahuje cache objektu
* SessionFactory
- tvlrce” session
— obsahuje mapovani mezi objekty a DB
- muze obsahovat cache objektu
* persistentni objekty
— obycCejné Java objekty
 POJO/JavaBeans
- mely by dodrzovat pravidla pro JavaBeans
 ale neni to nutné



Pouzitl

* zjednodusene
- vytvorit konfiguraci
« XML
— vytvorit tridy
* Java
- vytvorit mapovani

e XML nebo
e Java anotace



Konfigurace

XML soubor

e definuje

pripojeni do DB
typ (dialekt) DB
kde je mapovani

<hibernate-configuration>
<session-factory>

<property
<property
<property
<property
<property
<property
<property
<property

<property

name="connection.
name="connection
name="connection
name="connection

name="connection.

driver class">org.h2.Driver</property>

.url">jdbc:h2:mem:dbl;DB_CLOSE DELAY=-1;MVCC=TRUE</property>
.username">sa</property>
.password" />

pool size">1l</property>

name="dialect">org.hibernate.dialect.H2Dialect</property>

name="cache.provider class">org.hibernate.cache.NoCacheProvider</property>

name="show_sql">true</property>

name="hbm2ddl.auto">create</property>

<mapping resource="org/hibernate/tutorial/hbm/Event.hbm.xml"/>
</session-factory>
</hibernate-configuration>



Tricly pro persistentnl dat

Y -
A
~

« POJO

* mely by dodrzovat pravidla pro JavaBeans
— neni nutné

* je potfeba konstruktor bez parametru
- Jeho viditelnost je libovolna

public class Event {
private Long id;
private String title;
private Date date;

public Event() {}

public Event(String title, Date date) {
this.title = title;
this.date = date;

}

public Long getId() { return id; }
private void setId(Long id) { this.id = id; }

public Date getDate() { return date; }
public void setDate (Date date) { this.date = date; }

public String getTitle() { return title; }
public void setTitle(String title) { this.title = title; }



Mzioovani

XML soubor
* mapovani atributu tridy na sloupce
e definuje se
- jmeno
- typ
* neni nutny, pokud je ,zfejmy"
* Hibernate typy

- nejsou to ani Java ani SQL typy
- jsou to ,prevodniky“ mezi Java a SQL typy

- sloupec
* neni nutny pokud je stejny jako jmeno

<hibernate-mapping package="org.hibernate.tutorial.hbm">
<class name="Event" table="EVENTS">
<id name="id" column="EVENT_ ID">
<generator class="increment"/>
</id>
<property name="date" type="timestamp" column="EVENT DATE"/>
<property name="title"/>
</class>
</hibernate-mapping>



Mzioovani

@Entity

Table( name = "EVENTS" ) * mapovani lze i pomoci

publ%c class Evgnt { ,
i L e, anotaci
private bate date * v konfiguraci je pak v
| o mapovani primo odkaz na
public Event(String title, Date date) {
this.title = title; t‘ﬂ'du

this.date = date;
}

public Event() { }

@QId
@GeneratedValue (generator="increment")
@GenericGenerator (name="increment", strategy = "increment")

public Long getId() { return id; }

private void setId(Long id) { this.id = id; }
@Temporal (TemporalType . TIMESTAMP)

@Column (name = "EVENT DATE")

public Date getDate() { return date; }

public void setDate (Date date) { this.date = date; }

public String getTitle() { return title; }
public void setTitle(String title) { this.title = title; }



Pouzivani

SessionFactory sessionFactory =
new Configuration () .configure () .buildSessionFactory() ;

Session session = sessionFactory.openSession() ;
session.beginTransaction() ;

session.save (new Event("Our very first event!", new Date())):
session.save (new Event ("A follow up event", new Date())):;
session.getTransaction () .commit () ;

session.close() ;

List result = session.createQuery( "from Event" ) .list();



- 9

SIEVY 00jaKill

* Transient
- vytvoreny objekt (new)
- ale jeste neasociovany s Hibernate session
* Persistent
— objekt asociovany se session
* vytvoreny a pak ulozeny nebo nacteny
* Detached
- perzistentni objekt jehoz session byla skonCena
- |ze asociovat s novou session
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Pouzivanl oojeil)

* nacitani
- sess.load( Event.class, new Long(id) );
* pri neexistenci vyhazuje vyjimku
* nemusi nutne sahat ihned do DB
- sess.get( Event.class, new Long(id) );
* pri neexistenci vraci null
* dotazovani
- sess.createQuery(...).list()
* modifikovani objektu
- Event e = sess.load( Event.class, new Long(69) );
e.set...
sess.flush();



9
1

Pouzivanl onjexKi

* modifikace ,odpojenych” objektu
- Event e = sess.load( Event.class, new Long(69) );
e.set...

;écondSess.update(e);
* mazani objektu
- sess.delete(e);



Dotazovani

 HQL — Hibernate query language
- obdoba SQL

select foo
from Foo foo, Bar bar
where foo.startDate = bar.date

* |ze pouzivat i nativni SQL

sess.createSQLQuery ("SELECT * FROM CATS") .list();



FHibernate..

* dalsi soucasti
— vytvareni trid podle tabulek
— podpora pro full-text vyhledavani
— verzovani objektu
- validace objektu
- podpora JPA (Java Persistence API)





http://creativecommons.org/licenses/by-nc/4.0/
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